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ELUfSlS. 

'n«LLlPSIS,  id  geometiy^  li  curve  line  re-  called  the  ordtiuite,  or  ordmate^appUcate* 
-^^  tumiag  toto  itself,  and  produced  froin  to  that  diameter ;  and  a  tbifd  proportional 
the  section  of  a  cone  by  a  plane  cutting  both  to  two  conjugate  djameteri,  is  called  the  la- 
its  sides,  but  not  parallel  to  the  base.  See  tos  rectum,,  or  parameter  of  that  diameter 
Conic  Sbctions.  which  is  the  first  ^df  the  three  propor- 

The  easiest  way  of  dcscribhig  this  cunre,  tionab. 

in  piano,  when  the  transverse  and  conju-  The  reason  of  the  faame  is  this :  let  B  A^ 

axes  ABy  £  D,  (Plate  V»  Misoell.  fig.  l.)  ED,  be  any  two  conjugate  diameters  of  an 

are  given,  is  this:  first  take  the  points  F,/,  eUlpsift  (fig.  2,  where   they  are  the  two 

in  the  transverse  axis  A  B,  so  that  the  dis-  axes)  at  the  end  A,  of  the  diameter  AB, 

tanoes  C  F,  €/,  firom  the  centre  C,  be  each  hdse  the  perpendicular  A  F,  equal  to  the 

equal  to  ^AC  — CD;  or^  tint  the  ItDes  latos rectum,  or  parameter,  being  a  third 

FD,/D>beeachequaltoAC(  the%hav.  proportional  to  AB,  ED,  and  draw  the 

ing  fixed  two  pins  in  the  points  F,/,  which  "ght  line  BF ;  then  if  any  point  P  be 

are  called  the  fiici  of  the  dUpsis^  ttke  a  taken  in  BA,   and  an  ordinate  PM  be 

thread  equal  in  length  to  the  transverse  drawn,  cutting  BF  in  N,  the  rectangle  un- 

axttAB;  andftstening  its  twoends,one  der  the  absciss  A  P,  and  the  line  PN  will 

to  the  pin  F,  and  the  other  to  /,  with  ano-  ^  equal  to  tlie  square  of  the  ordmate  PM, 

ther  pin  M  stretch  the  thread  tight ;  then  Hence  drawing  N  O  parallel  to  A  B,  it  ap- 

if  this  pin  M  be  moved  round  till  it  retuma  peant  that  thb  rectangle,  or  tlie  square  of 

to  the  place  fH»m  whence  it  first  set  out,  ^be  ordinate,  is  less  than  that  und^  theab- 

keeping  the  thread  always  extended  so  as  Mass  AP,  and  the  parameter  AF,  by  the 

to  form  tiie  trimigle  FM/,  it  witt  describe  rectangle  under  A P  and  OF,  or  NO  and 

an  ellipsis,  whose  axes  are  A  B,  D  E.  O  F ;  on  account  of  which  deficiency,  Apol- 
Hie  greater  axis,  A  B^  passing  through  *  lonius  fint  gave  this  curve  the  name  of  an 

the  two  fi»ci  F/,  is  caUed  the  transverse  eUipds,  from  iXXiiTiiy,  to  be  deficient, 

nxis ;  and  the  lesser  one  D  C,  is  called  the  ^  In  every  ellipsis,  as  A  E  B  D,  {^,  2),  the 

conjugate,  or  second  axis  i  these  two  always  Squares  of  the  seniiM>rdinates  M  P,  m  p,  are 

bisect  each  btber  at  right  angles,  and  the  as  the  rectangles  under  the  segments  of  the 

centre  of  the  ellipsis  is  the  point  C,  where  transverse  axis  A  P  x  PB,  Ap  x  p9»  niade 

they   interaect    Any   right  line   passing  by  tiiese  ordhiates  respectively ;  which  holds 

throu^  the  centre,  and  terminated  by  the  equally  true  of  the  circle,  where  the  squares 

curve  of  the  ellipsis  on  each  side,  is  called  of  the  ordinstes  are  equal  to  such  rectan- 

a  diameter ;  and  two  dianietera,  whidi  na>  gles,  as  being  mean  proportionals  between 

tusaUy  bisect  att  the  parallels  to  each  other,  the  segments  of  the  diameter.    In  the  same 

bounded  by  the  ellipsis,  are  called  conju-  ihanner,   the   ordinates   to  any  diameter 

gate  diameters.    Any  right  line,  not  pass-  whatever,  are  as  the  rectangles  under  tfao 

ing  through  the  centre,  but  termiiMited  by  segments  of  that  diameter. 


die  elKpsis,  and  bisected  by  a  diameter,  is        il^  to  the  other  principal  properties  of 
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ELL  tLL 

tbe  dlipsfs,  they  uiiy  be  reduced  to  the  fol*    thii  series  wifl  be  more  simple :   for  if 

lowinp  propositions.    1.  If  from  any  point  .      ^^   M  B  ^  a  -I —  4-     ^"* 

M  in  an  ellipsis,  two  right  lines,  MF,M/,     ^-"*'^'  "*"*  ~  **  =  "  "T  96  H  ^  2048  f 

(fig.  i:)  be  drawn  to  the  foci  F,/,  the  sum 113  o^ 3419  a*       ^^     Tliis  se- 

of  these  two  Unes  will  be  equal  to  tlie  trans-     T  458752  a*  "^  75497472  f"       ' 

^erse  axis  A  B.    Tliis  is  evident  from  the     ries  will  serve  for  an  hyperbola,  by  making 

roaunpr  of  describing  an  ellipsis.    2.  The     the  even  parts  of  all  the  terms  affirmative, 

square  of  half  the  lesser  axis  is  equal  to  the     and  the  third,  fifth,  seventh,  &c.  terms  ne« 

rectangle  under  the  segments  of  the  greater     gative. 

axis,  contained  between  the  foci  and  its        The  periphery  of  an  ellipsis,  according  to 

vertices ;  that  is,  D  C»  =  A  F  X  f  B  r=  A/    Mr.  Simpson,  is  to  *at  of  a  circle,  whose 

X/B.    5.  Every  diameter  is  bisected  in     diameter  is  equal   to   the  transverse  axis 

the  centre  C.    4.  The  transverse  axis  is  the  '  $     ..  .  <*  3  d* 

greatest,  and  the  conjugate  axis  the  least,     of  the  eUipsis,  «s  1  -  -j-j  -  2.2.4.4 

of  all  diameters.    5.  Two  diameters,  one     ^      3.3.5d' 2.3.5.5.7d* 

of  which  is  parallel  to  the  tangent  in  flie  <2.<2.4.4.6.6       2. 2. 4. 4. 6. 6. 8. 8^ 

vertex  of  tlie  other,  are  conjugate  diameters ;  ^^  »  to  1,  where  d  is  equal  to  the  differ- 
and  vice  verM,  a  right  line  drawn  through  ^^^  ^^  ^^  squares  of  the  axis  applied  to 
the  vertex  of  any  diameter  paiallel  to  iU  ^^  square  of  the  transvene  axis, 
conjugate  diameter,  touches  the  eUipsis  in  Ellipsis,  in  grammar,  a  figure  of  syn- 
that  vertex,  6.  If  four  Ungents  be  drawn  ^^^  wherein  one  or  more  wprds  are  not  ex- 
through  the  vertices  of  two  conjugate  dia-  pressed ;  and  from  this  deficiency  it  has  got 
meters,  flie  paraUdogram  contained  under    ^^  ^^^^^  ellipsis. 

them  will  be  equal  to  the  parallelogram  Ellipsis,  in  rhetoric,  a  figure  neariy  al- 
contained  under  tangents  drawn  through  the  ^^  ^  preteridon,  when  the  orator,  through 
vertices  of  any  other  two  conjugate  dia-  transport  of  passion,  passes  over  many 
meters.  7.  If  a  right  line,  touching  an  el-  ^^^ .  ^^ch,  had  he  been  cool,  ought  to 
fipeis,  meet  two  conjugate  diameters  pro-  ^^^^  1,^^  mentioned.  In  preterition,  the 
duced,  the  rectangle  under  the  segments  of  o,gi^|on  is  designed ;  which,  in  the  ellipsis, 
tiie  tangent,  between  the  pomt  of  contact  j^  owing  to  the  vehemence  of  the  speaker's 
and  these  diameters,  wiU  be  equal  to  the  p3gg|o„^  ^^kd  bis  tongue  not  being  able  to 
square  of  the  semi-diamoter,  which  is  con-  |^^^  ^^^^  ^^^  the  emotion  of  his  mind, 
jugate  to  that  passing  through  the  point  of  ELLIPTIC,  or  ELUPf  ical,  somettuog 
contact  8.  In  every  eHipsis,  the  sum  of  i^^jnghig  to  an  eOipsis.  Thus  we  meet 
the  squares  of  any  two  conjugate  diameters  ^-^^  elliptical  compasses,  elliptic  conoid, 
m  equal  to  the  sum  of  the  squares  of  the  two  elliptic  space,  elliptic  stairs,  Sec  the  eUip- 
axes.  9.  In  every  ellipsis,  the  angles  FG  I,  ^^  ^^^^  -^  ji,^  ^^^  contained  withm  the 
/OH,  (fig  1),  mude  by  tho  tangent  HI,  ^j,^^  ^  ^^  elHpMs,  which  is  to  that  of  a 
and  the  lines  FG,/G,  drawn  from  the  foci  ^j^j^  described  on  the  transvene  axis,  as 
to  the  point  of  contact,  are  equal  to  each  ^^  conjugate  diameter  is  to  the  transverse 
other.  10.  The  area  of  an  elUpsis  is  to  the  ,,},.„  It  is  a  mean  proportional  between 
•tea  of  a  circumscribed  circle,  as  the  lesser  ^^  circles,  described  on  the  conjugate  and 
hxis  tt  to  the  greater,  and  vice  versa  with    transverse  axis. 

t«spect  to  an  inscrU>ed  circle ;  so  that  it  is  eLUPTOIDES,  in  geometry,  a  name 
a  mean  proportional  between  two  circles,  ^^^^  ^^y  ^^^^  ^^  denote  infinite  ellipses, 
having  the  transverse  and  conjugate  axes     ,^^^^^  ,  m+n     .  m 

for   their   diametew.    This  holds  equally     defined  by  the  equation  asf    ^   =:to 
tnie  of  all  the  other  corresponding  parts    ^a-^x)^' 

belonging  to  an  ellipsis.  Of  these  there  are  several  sorts:  thus, 

The  curve  of  any  eUipsis  may  be  obtain-  if  «  y»  =:  6  «» (o— •*)  it  b  a  cubical  ellip- 
ed  by  the  following  scries.  Suppose  the  |^j j  .  and  if  a  jr*=:  6  a*  '-  -^  '"  -*' 
semi'transverse  axis  C  B  =s  r,  the  semi-con-  „^^^^  ^  biquadratic  ellipt 
jugate  axis  CD  =  c,  and  the  semi-ordi-  ©Uipsis  of  the  third  order  i 
sate  ssa;  then  the  length  of  the  curve  appollonian  ellipsis. 
Hit  1.  —  _L_  ill'  -L  4  r^c'a''  —  ra'  .  ELLISU,  in  botany,  so  called  m  me- 
"*  —  ""Teir*"^  40c-  ^    iDoi>  of  John  Ellis,  F.  R,  S.  a  genus  of 

8g*r'<i^-f-f*a'  —  ^i^r^d'     .        * ^   ^^   the  Pentandria Monogynia class  and  order. 
112  c"  9       *  f        Natural  order  of  Lnridse.     Bonnginea, 

the  speetes  of  the  eUipsii  be  dfttermiiied,^    Jomeo*    Esseirtial  character :  corottk  fiui- 


£L0 

■cUbnDy  aurow;  bcary  dry,  two-celled, 
fwo-vihred  I  seeds  two,  dotted,  one  placed 
over  tbe  other.  Tliere  is  only  one  species, 
•ir.  E.  nyctelea,  cut-leaved  ellisia,  a  native 
of  Virginia. 

£LM.  See  ULBiut.  Tlie  elm  is  Tery 
serviceable  in  places  where  it  may  lie  conti- 
mmlly  diy,  or  wet  in  extremes.  Accord- 
ingly, it  is  proper  for  water-works,  mills,  the 
ladles  and  soles  of  tfie  wheel-pipes,  pmnps, 
•qoednctSy  pales,  and  ship-planks  beneath 
tfie  water-lines.  It  is  also  of  use  for  wheel- 
Wrights,  handles  for  single  saws,  axle-trees, 
and  the  like.  The  deamess  of  the  grain 
makes  it  also  fit  for  all  kinds  of  carved 
works,  and  most  ornaments  relating  to  ar- 
chitectare. 

E£X>CUTION,  hi  rhetoric,  the  adapting 
words  and  sentences.to  the  things  or  senti- 
ments to  be  expressed.'  It  consists  of  ele- 
gance, composition,  and  dignity.  The  first, 
comprehending  the  purity  and  perspicuity 
of  a  famgoage,  is  the  foandhtioa  of  elocu- 
tion. The  second  ranges  the  words  in  pro- 
per order ;  and  the  last  adds  the  ornaments 
of  tropes  and  figures  to  give  strength  and 
dignity  to  tfie  whole. 

EIX)GY,  a  praise  or  panegyric  be« 
stowed  on  any  person  or  thing,  in  consi- 
dention  of  its  merit.  '  The  beanty  of  elo- 
gy  consists  in  an  expressive  brevity.  Elogi- 
nms  should  not  have  so  modi  as  one  epithet 
properly  »o  called,  nor  two  words  synoni- 
mous.  They  should  strictly  adhere  to 
truth;  for  extravagant  and  improbable 
dogies  rather  lessen  the  character  of  the 
person  or  thing  they  would  extoL 

ELONGATION,  in  astronomy,  the  di- 
gression or  recess  of  a  plipet  Irom  the  sou, 
with  respect  to  an  ey<^  phiced  on  our  earth. 
Tht  term  is  chiefly  used  in  speaking  t>fVe- 
nns  and  Mercfiry,  the  arch  of  a  great  circle 
intercepted  between  either  of  these  planeti 
and  the  Hun,  being  called  the  elongation  of 
that  planet  from  the  Sun. 

But  here  it  b  to  be  observed,  that  it  Is 
only  a  ctrde  ^dridi  has  the  sun  ibr  its  cen- 
tre; that  the  greatest  elongation  is  in  a  Kne 
touching  tbe  pfamef  s  orbit  For  in  an 
elliptic  orbit  it  may  be,  that  the  elongation 
from  the  sun  may  grow  still  greater,  even 
ifter  it  has  left  the  place  where  the  line 
Joining  tbe  earth  and  ptenet  toddies  the  or- 
bit For  after  that,  the  true  distance  of 
tile  planet  from  the  Sun  may  increftje, 
whilst  the  distance  of  the  Sun  and  planet 
from  tiie  Earth  does  not  increase,  but  m* 
ther  decrease.  But,  because  the  orbits  of 
the  plaaeti  are  nearly  drcnlary  racb  small 


EMA 

difii^ences  may  be  neglected  in  astronomyi 
Hie  greatest  elongation  of  Venus  is  found 
by  observation  to  be  about  forty-eight  de- 
grees, and  the  greatest  elongation  of  Mer- 
ctuy  about  twenty-eight  degrees,  upon 
which  account  this  planet  is  rarely  to  bo 
seen  with  the  naked  eye. 

Elono^tioh,  angle  ofy  Is  an  ang^e  con> 
taiued  under  lines  drawn  from  the  centre  of 
the  sun  and  planet  to  the  centre  of  the 
earth. 

£I/>PEMENT,  is,  when  a  married 
woman  of  her  own  accord  departs  from  hef 
husband,  and  dwdls  vrith  an  adulterer ;  for 
which,  without  voluntary  recondliation  to 
tlie  husband,  she  shall  lose  her  dower  by « 
the  statute  of  Westminster,  S.  c.  34.  Ex- 
cept that  her  husband  willingly,  and  vrith- 
out  coerdon  of  the  church,  reconcile  her^ 
and  suffer  her  to  dwell  with  him,  in  which 
case,  she  shall  be  restored  to  her  action* 
IS  Ed.  I.  St  1,  c.  34.  By  doping  in  thia 
manner,  'ir  Hvmg  in  adultery  apart  fivm 
the  husband,  he  is  discharged  of  her  fu- 
ture debts,  and  no  longer  liable  to  support 
her. 

ELOQUENCE,  theart^f  speakhigwell, 
so  as  to  aflfect  and  persuade.  Cicero  de- 
^nes  it,  the  art  of  speaking  vrith  copious-  * 
ness  and  embellishment  Eloquence  mid 
rhetoric  differ  from  eadi  other,  as  the  tba- 
ory  from  the  practice ;  rhetoric  bdng  the 
art  which  describes  the  rules  Of  doquencei 
and  eloquence  that  art  which  uses  them  to 
advantage.    See  Rhetoric 

ELOPS,  in  natural  lustory,  a  ^us  of 
fishes  of  the  order  Abdomimdei.  Gene> 
ric  character :  head  smooth,  edges  Of  the 
jaws  and  palate  rough,  with  teeth ;  gill  mem- 
brane with  thirty  rays,  and  armed  on  the 
outside  in  the  middle  with  five  teeth.  The 
saury  elops,  the  only  spedes,  bears  a  consi- 
derable  resemblance  to-  a  salmon,  from 
wluch  it  differs  prindpally  in  wanting  the 
fleshy  back  (m.  It  inhabits  the  shores 
of  Carolina  and  tiie  West  Indies ;  in  Ja- 
jnaica  it  passes  by  the  name  of  the  sun-fish. 
It  is  in  geoeral  about  fourteen  inches  long. 

ELYMUS,  in  botany,  lymegratSy  a  ge- 
nus of  the  Triandria  IHgynia  cbsi  and 
order.  Natural  order  of  Gramina,  or 
Grasses.  Essential  character:  calyx  late- 
ral, two-valved,  aggregate,  many-flowered* 
Tliere  are  eleven  spedes. 

EMARGINATED,  among  botanists,  an 
appellation  given  to  sodi  leaves  as  have  a 
little  indenting  on  their  summits :  when  tliis 
indenting  is  terminated  on  each  side  by  ob- 
tuse points,  they  are  said  to  be  obtuse^ 
B  9 
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emuipimted ;  wlierew  when  tliese  poiote 
we  acute,  tbey  are  called  acutely  emargi- 
nated. 

EMBALMING,  is  the  opening  a  dead 
body,  taking  out  tlie  intmtioes,  and  filling 
the  place  with  odoriferous  and  do&iccative 
drags  and  spices,  to  prevent  its  putrefying. 
The  Egyptians  excelled  all  other  nations  in 
the  art  of  preserving  bodies  fi-om  cornip* 
tion,  for  some  that  they  have  embalmed 
upwards  of  2000  years  ago,  remain  whole 
to  tills  day,  and  are  oOenbrought  into  other 
countries  as  great  curiosities.  Their  man- 
ner of  embalming  was  thus :  they  scooped 
the  brains  with  an  iron  scoop  out  at  the 
nostrils,  and  threw  in  medicaments  to  fill 
up  the  vacuum :  they  also  took  out  the  en- 
trails, and  liaving filled  tlie  body  with  myrrh, 
cassia,  and  other  spices,  except  frankin- 
cense, proper  to  dry  up  the  humours,  they 
pickled  it  in  nitre,  wiiere  it  lay  soaking  for 
seventy  days.  Tlie  body  was  Uien  wrapped 
up  in  bandages  of  fine  linen  and  pums,  to 
make  it  stick  like  glue ;  and  so  was  deli- 
veied  to  the  kindred  of  the  deceased,  entire 
in  all  its  features,  the  very  haurs  of  tiie  eye- 
lids being  preserved.  Tiiey  used  to  keep 
the  bodies  of  their  ancestors,  thus  cm- 
•  balmed,  in  little  liouses  magnificently  adorn- 
ed, and  took  great  pleasure  in  beholding 
them  alive,  as  it  were,  without  any  change 
in  their  size,  features,  or  complexion.  The 
Egyptians  also  embalmed  birds,  &c.  Tlie 
prices  for  embalming  were  different;  the 
highest  was  a  talent,  the  next  20  minx,  and 
so  decreasing  to  a  very  small  matter ;  but 
those  who  liad  not  wherewithal  to  answer 
this  expencCt  contented  themselves  with 
infiising,  by  means  of  a  syringe,  tlirough  the 
fundament,  a  certain  liquor  extracted  from 
the  cedar;  and  leaving  it  tliere,  wrapped 
up  the  body  in  salt  of  nitre :  tlie  oil  thus 
preyed  upon  tlie  intestines,  so  tiiat  when 
tliey  took  it  out,  tlie  intestines  came  away 
with  it,  dried,  and  not  in  the  least  potrified : 
the  body  being  inclosed  in  nitre,  grew  dry, 
and  nothing  remained  besides  the  skin 
glued  upon  the  bones. 

The  method  of  embalming  used  by  the 
modern  Egyptians,  according  to  MaiUet,  is 
to  wash  the  body  scvenil  times  with  rose- 
water,  which  he  elsewhf?re  observes,  ia 
more  fi'agrant  in  that  country  tlian  with  ns. 
They  afterwards  peifurae  it  with  incense, 
aloes,  and  a  quantity  of  other  odours,  of 
wlticU  tliey  are  by  no  means  sparing ;  and 
then  they  bury  the  body  in  a  windiug- 
sheet,  made  partly  of  silk  and  partly  of  cot- 
ton, and  moistened,  as  ia  supposed,  with 
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some  swcet-acented  water  or  liqnid  per* 
fiime,  tliough  MaiUet  uses  only  the  tcm» 
moistened;  tliisi  they  cover  with  anotlier 
cloth  of  unmixed  cotton,  to  wiiich  tliey  add 
one  of  the  richest  suits  of  clothes  of  the  de- 
ceased. The  expence,  he  says,  on  tiiese  oc- 
casions, is  very  great,  though  iiotliing  like 
what  tlie  genuine  embalming  cost  in  former 
times. 

EMBARGO,  in  commerce,  an  arrest  on 
ships,  or  merchandise,  by  public  authority  ; 
or  a  proliibition  of  state,  commonly  on 
foreign  ships,  in  time  of  war,  to  prevent 
tlieir  going  out  of  port ;  sometimes  to  pre- 
vent their  coming  in ;  and  sometimes  botli 
for  a  limited  time.  The  King  may  lay  em- 
bargoes on  sliips,  or  em|^oy  those  of  hi* 
subjects,  in  time  of  danger,  for  service  and 
defence  of  the  nation ;  but  tliey  must  not 
be  for  the  private  advantage  of  a  particular 
trader,  or  coihpany;  and  therefore  a  war* 
Faut  to  stay  a  single  ship  is  no  legal  em- 
bargo. No  inference  can  be  made  from 
embargoes  which  are  only  in  war  time ;  and 
arc  a  prohibition  by  advice  of  council,  and 
not  at  prosecution  of  parties.  If  goods  be 
hiden  on  board,  and  aAer  an  embargo,  or 
restraint  from  the  prince  or  state  comes 
fortli,  and  then  the  master  of  the  ship 
breaks  ground,  or  endeavonrs  to  sail,  if  any 
damage  accnies,  he  must  be  responsible 
for  the  same :  the  reason  is,  because  his 
freight  is  due,  and  must  be  paid,  nay  tliough 
the  goods  be  seized  as  contraband.  Em- 
bargo difien  from  quiiraiitine,  insomuch  as 
this  last  is  always  for  tlie  term  of  forty 
days,  in  which  persons  from  foreign  parts 
infected  with  the  plague  are  not  permitted 
to  come  on  shore.    See  Quarantine. 

EMBASSADOR,  or  Ambassador,  a 
public  minister  sent  from  one  sovereign 
prince,  as  a  representative  of  liis  person,  to 
anotlier. 

Embassadors  are  eitlier  ordinary  or  ex- 
traordinary. Embassador  in  ordinary  is  he 
who  constantly  resides  in  the  court  of  an- 
other priuce,  to  inaintain  a  good  under- 
standing, and  look  to  the  uiterest  of  his 
master.  Till  about  two  hundred  years  ago, 
embassadors  in  ordinary  were  not  heard  of; 
all,  till  tlien,  were  embassadors  extraordi- 
nary, tliat  is,  such  as  are  sent  on  some  par- 
ticular occasion^  and  who  retire  as  soon  as 
the  affair  is  dispatched. 

By  tlie  law  of  natioas,  none  under  tha 
quality  of  a  sovereign  prince  can  send  or 
receive  an  embassador.  At  Athens,  em- 
bastiadors  mounted  the  pulpit  to  the  pubUc 
orators,  and  there  opened  their  commissioujr 
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arqnaifitifig  the  people  with  their  errand: 
At  Rome  they  were  introduced  to  the  Se- 
nate, and  delivered  tiieir  commiasions  to 
them. 

Embassadors  should  never  attend  any 
public  solemnities,  as  noamages,  funerals, 
&c.  unless  their  masten  hate  some  interest 
therein :  nor  must  ,they  go  into  mourning 
on  any  occasions  of  tiietr  own,  because  tliey 
represent  the  persons  of  tiieir  prince.  By 
the  civil  hiw,  the  moveable  goods  of  an 
embassador,  which  are  accounted  an  acn 
cession  to  his  person,  cannot  be  seised  on, 
neither  as  a  pledge,  nor  for  payment  of  a 
debt,  nor  by  order  or  execution  of  judg- 
ment, nor  by  the  King's  or  state's  leave, 
*  where  he  residest  as  some  conceive ;  for 
all  actions  ought  to  be  ^  from  an  embas- 
sador, as  well  that  which  toocheth  his  ne- 
cessaries, as  his  person:  if,  therefore,  he 
hath  contracted  any  debt,  he  is  to  be  called 
npon  kindly,  and  if  he  refuses,  then  letters 
of  request  arfi  to  go  to  his  master.  Nor 
can  any  of  the  embassador's  domestic  ser- 
vantSy  that  are  registered  in  the  Secretaries 
of  State's  Office,  be  arrested  in  person  or 
goods :  if  they  are,  the  process  shall  be 
"^  void,  and  the  parties  snmg  out  and  execut- 
ing it  shall  suffer  and  be  lUible  to  such  pe- 
nalties and  corporal  punishment  as  the 
Lord  Chancellor,  or  cither  of  the  chief 
justices,  shall  thmk  fit  to  inflict  Yet  em- 
bassadora  cannot  be  defended  when  thc^ 
commit  any  thing  against  that  state,  or  the 
pet  son  of  the  prince  with  whom  they  re- 
side ;  and  if  they  are  guilty  of  treason,  fe- 
lony, ^c  or  any  other  crime  against  the 
law  of  nations,  they  lose  the  privilege  of  an 
embassador,  and  may  be  subject  to  punish- 
ment as  private  aliens. 

EMBER  freefcf,  or  dayw,  in  the  Christian 
Church,  are  certain  seasoiM  of  the  year,  set 
apart  for  the  imploring  God's  blessing,  by 
prayer  and  fieting,  upon  the  ordinations 
perlbrmed  in  the  church  at  such  times. 
These  orduiatioo-f«ists  are  observed  four 
times  in  the  year,,i»z.  tlie  Wednesday,  Fri- 
day, and  Saturday  after  the  first  Sunday  in 
Lent,  afker  Whit-sunday,  after  the  four- 
teenth of  Septtober,  and  the  thirteenth  of 
December ;  it  being  enjoined,  by  a  canon 
of  the  chnrdi,  that  deaaons  and  ministers 
be  ordained,  or  made,  only  upon  the  Sun- 
days immediately  following  these  ember- 
fiMs.    llie  ember-weeks   were   formerly 
observed  in  different  churches  with  some 
variety,  but  were  at  last  settled  as  tliey  are 
^w  observed,  by  the  council  of  Placentia, 
mmo  109^.    The  council  of  Mentz,  con« 
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irened  by  Charlemagne,  mentions  the  em- 
ber-weeks as  a  new  establishment. 

EMBERIZA,   tlie  6imting,   in  natural 
history,  a  genus  of  birds  of  the  order  Pas- 
seres.    Generic  character:  bill  conic ;  man- 
dibles receding  from  each  other,  from  the 
base  downwards;  the  lower  with  tite  sides 
narrowed  in ;  the  upper  containing  a  large 
knob  of  use  to  break  hard  seeds.   There 
are,   according  to  Gmelin,  seventy-seven 
species.    Latham  enumerates  sixty-three, 
of  which  the  most  important  are  the  fol- 
lowing: £.  nivalis,  the  sooW  bunting.  These 
birds  are  about  tlie  sice  of  a  chaffinch,  and 
have  been  found  in  the  most  northern  lati- 
tudes to  which  navigators  have  penetrated. 
Iliey  are  found,  not  merely  on  the  land 
about  Spitsbergen,  but  upon  the  ice  conti- 
guous to  it,  tliougfa  merely  graminivorous 
birds,  of  which  geniis  they  are  tiie  sole 
species  found  in  tliat  climate.    In  the  north 
of  Great  Britain  they  sometimes  appear  in 
vast  flocks,  anU  are  considered  fs  the  har- 
bingera   of  a  severe  winter.    They  are 
known  in  Scotland  by  the  name  of  snow- 
flake.    E.  bortulana,  the  ortolan,  is  some- 
what less  than  flie  yellow-hammer,  is  com- 
mon in  France  and  Italy,  in  Germany  and 
Sweden.    These  birds  are  migratory,  and  in 
their  passage,  are  caught  in  vast  multitudes 
to  be  fed  for  the  table,  heihg  considered 
as  extremely  delicate  and  hixunous  food. 
They  are  inclosed  by  professional  feeders 
in  dark  rooms,  where  oats,  and  other  grains, 
and  seeds  are  provided  for  tbem'in  tlie  ful- 
lest abundance.  *  On   these   articles  they 
feed  with  such  voi-acity,  that  in  a  sliorc 
time  they  attain  that  size,  which  it  is  im- 
possible for  them  to  exceed,  and  constitute, 
it  may  almost  be  said,  one  mass  of  exqui- 
sitely flavoured  and  luscious  fat.     From 
this  state  tliey  would  soon  sink  in  lethargy, 
but  they  are  now  killed  by  tiieir  owners 
for  the  market.    A  fiill-fed  ortolan  weigha 
about  tlnve  ounces.    It  rarely  passes  far- 
ther north  than  Russia,  and  is  not  to  bo 
found  in  England.    By  many  its  notes  are 
particularly  adroii^d^    It  sometimes  builds 
on  low  hedges,  and  occasionally  on  the 
ground,  and  generaUy  breeds  twice  a  year. 
£.  citrinella,  or  the  yellow  hammer,  is  ex- 
tremely common  hi  Great  Britain,  where 
it  lays  its  eggs  on  the  ground,  or  in  some 
low  bush,  coustructing  it  witii  little  art ;  it 
possesses  no  interesting  musical  tones,  and 
is  tame  and  stupid  in  its  character ;  it  feeds 
on  grain  and  insects,  and  is  to  be  found  in 
almost  every  country  in  Europe ;  its  flesh 
here  is  generally  bitter,  but  in  Italy  the 
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yellow  hammer  is  fattened  like  the  ortotao 
for  the  table,  and  is  in  considerable  estima- 
tion. E.  miliaria,  the  common  bopting. 
These  birds  are  also  particularly  common 
ia  Engbod,  and  appear  frequently  in  vast 
flocks,  especiaUy  in  the  winter,  during 
which  they  are  caught  in  nets,  or  shot  in 
Tast  numbers,  and  sold  to  many  under  the 
successful  pretence  of  their  beuig  a  species 
•f  larks.  They  are  stationary  in  England, 
but  on  the  Continent  are  birds  of  passage. 
During  the  incubation  of  the  female,  the 
male  ia  observed  frequently  on  the  bare 
and  prominent  branch  of  some  neighbour- 
iug  tree,  exertmg  himself  to  cheer  her 
confinement  by  his  song,  wlfich,  however, 
is  harsh  and  monotonous  in  the  extreme ;  at 
short  intervals  he  utters  a  sort  of  trembling 
shriek,  several  tiroes  repeated?  E.  oiyii- 
^ra,  or  the  rice  bird,  is  peculiar  to  Ame- 
rica, where  its  depredations  on  tlie  rice  and 
■laize,  subject  it  to  the  peculiar  aversioo 
of  the  fimner.  These  birds  often  mingle 
witii  birds  of  otiier  species,  as  the  red 
winged  oriole,  and  the  blue  jay.  They  are, 
pccastonally,  kept  for  the  sake  of  then- 
music.  In  the  autumn  they  return  from 
Carolina  fiurtber  south,  for  the  winter ;  and 
h  is  observed,  by  Latham,  that  the  males 
and  females  arrive  at  different  times,  tlie 
latter  always  appearing  first  For  the  cirl 
bunting,  see  Aves,  PUite  VI.  fig.  4.  For 
the  blackhead  bunting,  see  Aves,  Plate  VI. 

fig.  5. 

EMBEZZLEMENT,  inlaw,  by  stat  39 

O.  3.  c.  35.  for  pro  tectinj^  masters  agauist 
embezriementsby  their  clerks  and  servants ; 
servants  or  clerks, .  or  persons  employed  for 
the  purpose,  or  in  the  capacity  of  servants 
or  clerks,  who  shall,  by  virtue  of  such  em- 
ployment receive,  or  take  into  their  pos- 
session, any  money,  goods,  bond,  bill,  note, 
banker's  draft,  or  other  valuable  security 
or  efifects,  for  or  in  the  name,  or  on  the  ac- 
count of  their  master  or  employer ;  or  wbo 
shall  fraudulently  embezzle,  secrete,  or  make 
away  with  the  same,  or  any  part  thereof; 
every  such,  offender,  shall  be  deemed  to 
have  feloniously  stolen  the  same  from  his 
master  or  employer,  for  whose  use,  or  on 
whose  account  the  same  was  delivered  to, 
or  taken  into  the  possession  of  such  ser- 
vant, clerk,  or  otlier  pcreon  so  cmplojred, 
although  nich  money,  goods,  bond,  bill, 
note,  banker's  draft,  or  other  yaiitable  secu- 
rity, was  or  were  no  othcnvise  received  into 
the  possession  of  his  or  their  servants,  clerk, 
or  other  person  so  employed ;  and  every 
Mdi  offender,  his  adviser^  procurer,  aider, 


EMB 

or  abetter,  being  thereof  hwAilly  con' 
victed  or  attainted,  shall  be  liable  to  be 
transported  beyond  seas. 

EMBLEM,  a  kind  of  painted  enigm^,  or 
eertain  figures  painted  or  cut  metaphori- 
cally, expressmg  some  action,  with  reflec- 
tions underneath,  which,  in  some  measure, 
exptein  the  sense  of  the  device,  and  at  the 
same  time,  instruct  us  in  some  moral  truth, 
or  other  matter  of  knowledge.  The  em- 
blem is  somewhat  pbuner  than  the  enigma, 
and  the  invention  is  more  modem,  it  being 
entirely  unknown  to  tiie  ancienti. 

EMBLEMENTS,  in hw,  signay  the  pro- 
fits  of  land  sown ;  but  the  word  U  some- 
times used  more  largdy,  ibr  any  profits 
that  arise  and  grow  naturally  from  the 
ground,  as  grass,  fruit,  hemp,  fhix,  &c. 

EMBOLISMIC,  or  intereal^,  a  term 
used  by  chronologists  in  speaking  of  the 
additional  months  and  years,  which  they 
insert  to  bring  the  lunar  to  the  solar  year. 
Since  the  common  lunar  year  condsts  of 
twelve  synodic  months,  or  354  days  neariy, 
md  the  solar  consists  of  365  days  (tlurowing^ 
away  the  odd  hours  and  minutes)  it  is  plain 
tluit  the  solar  year  wfll  exceed  the  lunar  by 
about  11  days;  and  consequently  in  the 
space  of  about  33  years,  the  beginning  of 
the  lunar  year  will  be  carried  through  all 
the  seasons,  and  hence  it  is  called  tlie  mo- 
veable Ipnar  year.  This  form  of  the  year 
is  used  at  this  time  by  the  Tnrics  and  Ara- 
bians :  and  because  in  three  yean'  time  the 
solar  year  exceeds  the  lunar  by  33  days, 
therefore,  to  keep  tfie  lunar  months  in  Uie 
same  seasons  and  times  of  the  solar  year, 
or  near  it,  chronologists  added  a  whole 
month  to  the  lunar  year  every  diird  year, 
and  so  made  it  consist  of  13  months ;  thia 
year  they  called  the  embolismic  year,  and 
the  additional  month  the  embolismic,  or 
embolimean,  or  intercalary  month.  Thia 
form  of  the  year  is  called  the  fixed  lunar 
year,  and  it  vras  used  by  the  Greeks  and 
Romans  till  the  time  of  Julius  Caesar. 

EMBOSSING,  or  iMBoteiNC,  m  archi- 
tecture and  sculpture,  the  forming  or  fa- 
shioning works  m  relievo,  whether  cut  witli 
^  chissel  or  otherwae.  Embossing  is  a  kind 
of  sculpture,  wherein  the  figures  stick  out 
from  the  plane  whereon  it  is  cut ;  and  ac- 
cording as  the  figures  are  more  or  less  pro- 
minent, they  are  said  to  be  in  alto,  meizo,  or 
basso  relievo;  or  high,  mean,  or  low  relief. 

EMBOTHRIUM,  in  botany,  a  genus  of 
the  Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Proteae,  Jussieo.  Essen- 
tiad  character:  corolla  four-pctallcd j  an* 
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then  senile,  sitting  on  the  tips  of  the  pe-.  other  parts  of  Europe,  however^  (bey  em- 

tals;  follicle  round.  Tl)ere  are  four  species,  broider  very  prettily,   and  especially    in 

EMBRACERY,  is  an  attempt  to  corrupt  France, 
or  influence  ajory,  or  any  way  incline  them  to  There  are  several  kinds  of  embroidery, 
be  more  favourable  to  the  one  side  than  the  as,  l.  Embroidery  on  the  stamp,  where  the 
other,  by  money,  promises,  letters,  tlireats,  figures  are  raised  and  rounded,  having  cot- 
or|)ersoasions;  whether  the  juror,  on  whom  ton  or  parchment  put  under  them  to  sup- 
such  attempt  is  made,  give  verdict  or  nut,  port  them.  2.  Low  embroidery,  where  the 
or  whether  the  verdict  given  be  true  or  gold  and  silver  lie  low  upon  the  sketch,  and 
£ilse,  vrhich  is  punished  by  fine  and  impri-  are  stitched  witli  silk  of  the  same  colour, 
sonment ;  and  the  juror  takmg  money,  per-  5.  Guimped  embroidery :  this  is  performed 
petoal  infiuny,  irapri*)onment  for  a  year,  and  either  in  gold  or  silver;  they  first  make  a 
forfeiture  of  teufol*  the  value.  sketch  upon  the  cloth,  then  put  on  cut  vet- 

EMBRASURE,  in  fortification,  a  hole  lum,  and  afterwards  sew  on  the  gold  and 

or  aperture  in  a  parapet,  through  which  the  silver  with  silk  thread :  in  this  kind  of  em« 

cannon  are  pointed  to  fire  into  the  moat  or  broidery  they  often  pot  gold  and  silver 

field.    Embrasures  are  generally  twelve  feet  cord,  tinsel,  and  spangles.    4.  Embroidery 

distant  from  one  another,  every. one   of  on  both  sides;  tliat  which  appears  on  both 

them  being  from  six  to  seven  feet  wide  with-  sides  of  the  stuff.    5.  Plain  embroidery, 

out,  and  about  three  witliin:  their  height  where  the  figures  are  flat  and  even,  without 

above  the  platform  is  three  feet  on  that  cords,  spangles,  or  other  ornaments, 

side  towards  the  town,  and  a  foot  and  a  half  Embroidery,   no  foreign  embroidery, 

4m  the  otlier  side  towards  the  field ;  so  that  on  gold  or  silver  brocade,  is  permitted  to  be 

the  muzzle  may  be  sunk  on  occasion,  and  imported  into  this  kingdom  on  pain  of  being 

the  piece  brought  to  shoot  low.  seized  and  burned,  and  a  penalty  of  100/. 

EMBROCATION,  in  surgery,  an  exter-  for  each  piece, 

oal  kind  of  remedy,  which  consists  in  an  EMBRYO,  in  physiology,  the  first  mdi- 

iirigation  of  the  part  afiected  with  some  ments  of  an  animal  in  the  womb,  before 

proper  Uqnor,  as  oils,  spirits,  &c.  by  means  the  several  members  are  distinctly  formed; 

of  a  wooUeo  or  linen  cloth,  or  a  spunge,  dip-  after  which  period  it  is  denominated  a  foetus. 

ped  in  the  same.    The  use  of  embrocation  See  F<etus  and  Midwifery. 

is  eitber  to  attenuate  and  dislodge  spme-  Embryo,  in  botany.    See  Corcvlvm, 

thing  obstracled  underneath  the  skin,  to  EMERALD.  This  mineral  comes  chiefly 

ease  pains,  or  to  irritate  the  part  into  more  from  Peru;    some   specimens  have  been 

wamtfc  and  a  quicker   sense  of  feelings  brought  from  Egypt    Dolomien  found  it 

Tlie  pumping  osed  in  natural  baths  is  pro*  in  the  granite  of  Elba.     Hitherto  it  has 

periy  an  embrocatioiu  been  fi»ond  only  crystallized.    The  primi* 

EMBROIDER  Y,a  work  in  gold,  or  silver,  tive  form  of  its  crystals  is  a  regular  six-sided 
or  silk  thread,  wrought  by  the  needle  upon  prism ;  and  the  form  of  its  integrant  mole- 
cloth,  stadT,  or  muslin*  into  yiirious  figures,  cnles  is  a  triangular  prism,  whose  sides  are 
In  enbroideriog  stufis,  the  work  is  per-  squares,  and  bases  equilateral  Triangles.  Xlie 
formed  in  a  kind  of  loom,  because  the  more  most  common  variety  of  its  crystals  is  the 
the  piece  is  stretched,    the  eauer  it   is  regular  six-sided  prism,  sometimes  with  the 
worked.    As  to  muslin,  they  spread  it  upon  edges  of  the  prism,  or  of  the  bases,  or  the 
a  pattern  ready  designed ;  and  sometimes,  solid  angles,  or  both  wanting,  and  small 
before  it  is  stretdied  upon  the  pattern,  it  faces  in  their  phce. 
is  8tai«hed  to  make  it  more  easy  to  handle.  Crystals  shorty   lateral   planes  smooth. 
Embroidery  on  the  loom  is  less  tedious  than  terminal    planes   rough;    colour  eroeraU 
the  other,  in  which,  while  they  work  flow-  green  of  all  intensities ;  internal  lustre  be- 
ers, all  the  threads  of  the  muslin,  both  tween  3  and  4 ;  viueous ;  fiacture  small, 
fongtfawke  and  breadthwise,  must  be  conti-  imperfect,  conchoidal,   with  a  concealed 
naaily  counted ;  bnt  on  the  other  hand,  this  foliated  fracture,  and  fourfold  cleavage ; 
last  b  much  richer  in  points,  and  snscepti-  fragments  sharp-edged ;  Uansparency  4  to 
ble  of  greater  variety.    Clotlis  too  much  2 ;    causes    double    refraction ;  scratches 
milled  are  scarce  susceptible  of  this  oina-  quartz  with  difficulty.  Specific  gravity  from 
ment,  and  m  eflfect  we  s*  Idom  see  them  2.600  to  S.7755. 

embroidered.    The  thinnest  muslins  are  left  The  fossil  here  described  is  the  occidental 

for  this  purpose,  and  they  are  embroidered  emerald,  and  appears  from  antique  gems  to 

to  the  gieatest  perfection  in  Saxony;  is  have  beer  known  ui  the  earlier  ages,  thouftfi 


EMERSON. 

mt  present  it  comes  to  ns  only  ftom  Sooth  conversation^  and  seemingly  rnde,  coin- 
America.  Vauqnelin  found  it  to  contain  of  monly  mixing  oaths  in  his  sentences,  though 
silex  64.5,  argil  16,  glHcine  IS,  oxide  of  witbont  any  ill  intention ;  he  haid  strong 
chrome  3.26,  lime  1.6,  and  water  3.  The  good  natural  mental  parts,  and  could  dis- 
oriental  emerald  is  a  green  corundnm,  or  course  sensibly  on  any  subject,  but  was  al- 
resplendent  lustre,  superior  in  hardness  to  ways  positive  and  impatient  of  contradic- 
every  stone  but  the  diamond,  and  of  the  tion ;  he  spent  his  whole  life  in  close  study, 
specific:  gravity  of  4.  \  ^^^  writing  books,  from  the  profits  of  which 
EMERSION,  in  astronomy,  is  when  any  he  redeemed  his  tittle  patrimony  from  some 
planet  tint  is  eclipsed  begins  to  emerge  or  briguial  incumbrance;  in  his  dress  he 


get  out  of  the  shadow  of  the  ectipsing  body,  as  singuhu-  as  in  every  thmg  else ;  he  pos- 
it is  also  used  when  a  star,  before  hidden  by  sessed  commonly  but  one  suit  of  cloathi  at 
the  sun  fM  being  too  near  him,  begins  to  re-  a  time,  and  those  very  old  m  their  appear- 
appear  or  eme>rge  out  of  his  rays.  ance ;  he  seldom  used  a  wabtcoat ;  and  bis 

EMERSON  (Willum),  in  biography,  coat  he  wore  open  before,  except  tiie  lower 

a  late  eminent  mathematician,  was  bom  in  button ;  and  his  shirt  quite  the  reverse  of 

June,  1701,  at  Hurworth,  a  village  about  one  in  common  use,  th^  hind  side  turned 

three  miles  south  of  Darlington,  on  t|ie  bor-  foremost,  to  cover  his  breast,  and  buttoned 

ders  of  the  county  of  Durtam ;  at  least  it  close  at  the  colhir  behind ;  he  wore  a  kind 

is  certain  that  be  resided  here  from  his  of  rusty  coloured  wig,  without  a  crooked 

duldhood.    His  fiither,  Dudley  Emerson,  bair  in  it,  which  probably  had  never  been 

taught  a  school,  and  was  tolerably  profi-  tortured  with  a  comb  firom  the  thne  of  its 

dent  in  mathematics ;   and,   without  his  being  made ;  a  hat  he  would  make  to  last 

books  and  instructions,  perhaps  his  son's  him  the  best  part  of  a  life-ttme^^  gradually 

genius,  though  eminently  fitted  for  mathe-  lessening  the  flaps,  bit  by  bit,  as  it  lost  its 

maticid  studies,  mifi;ht  ifever  have  been  un-  elasticity  and  hung  down,  till  little  or  no- 

ibided.     Beside  his  father^s  instructions^  thing  but  the  crown  remained, 
our  author  was  assisted  in  the  learned  Ian*        He  often  walked  up  to  London  when  ^ 

giiages  by  a  yoong  clergyman,  then  curate  of  had  any  book  to  be  published,  revising 

Hurworth,  who  was  boarded  at  bis  fiither's  sheet  by  sheet  himself:  trustnig  no  eye  but 

ho»e.    In  the  early  part  of  his  life  he  at-  his  own,  was  always  a  fiivourite  maxim  with 

tempted  to  teach  a  few  scholais ;  but  whe-  him.    In  mechanical  subjects,  he  always 

ther  from  his  coticuie  method,  for  he  was  tried  the  .propositions  practicaUy,  making 

not  happy  in  explainmg  his  ideas,  or  the  all  the  dil^rent  parts  himself  on  a  small 

warmth  of  his  natural  temper,  he  made  no  scale;  so  that  his  house  was  filled  witii  ill 

progress  in  his  school ;  he  therefore  soon  kinds  of  mechanical  instruments,  together 

left  it  off,  and,  satisfied  vrith  a  moderate  or  disjointed.    He  would  frequently  stanct 

competence  left  him  by  his  parents,  he  de-  up  to  bis  middle  m  water  while  fidiing,  a 

voted  himself  to  a  studious   retirement,  diversion  he  was  remarkably  fond  of.    He 

which  he  thus  closely  pursued,  in  the  same  used  to  stndy  nicessantly  for  some  time, 

pfaK^e,  through  the  coune  of  a  long  life,  be-  and  then  for  rekixation  take  a  ramble  to 

ing  mostly  very  healtiby,  till  towards  the  may  pot  ale-honse  where  he  could  get  any 

latter  part  of  his  days,  wben  he  was  much  body  to  drink  with,  and  talk  to.    The  late 

afflicted  with  the  stone.    About  Uie  close  Mr.  Montague  was  very  kind  to  Mr.  Emer- 

of  the  year  1781,  beug  sensible  of  his  son,  and  often  visited  him,  beuig  pleased 

approaching  dissolution,   he    disposed    of  with  his  conversation,  and  used  freqnendy 

his  whole  mathematical  librafy  to  a  book-  to  come  lo  him  in  the  fields  where  he  was 

seller  at  York ;  and  on  May  the  SPOth,  working,  and  accompany  hun  home,  but 

1789,  his  Iragering  and  painful  disorder  put  ooukl  never  penoade  him  to  get  into  a  car- 

an  end  to  his  fife,  at  his  native  vilhige,  being  riage :  on  these  occasions  he  would  solne* 

neariy  81  years  of  age.  times  exclaim,  ^  Damn  your  wfaun-wtiam ! 

Mr.  Emerson,  in  his  person,  was  rather  I  had  rather  walk."  He  was  a  married 
short,  but  strong  and  well  made,  with  an  man,  and  his  wife  used  to  spm  on  an  old* 
open  countenance  and  ruddy  complexion,  fashioned  wheel,  of  his  own  makmg,  a  draw- 
being  of  a  healthy  and  hardy  disposition  ;  mg  of  which  is  given  m  hn  *<  Mechanics.' 


he  was  very  singular  in   his.  behaviour,  Mr.  Emerson,  from  his  strong,  vigorous 

dress,  and  conversation ;  bis  manner  and  mind  and  close  application,  had  acquired 

appcmnee  were  that  of  a  rvde  and  rather  deep  knowledge  of  all  the  branches  of  ma- 

boorish  eonntrynan;  be  was  of  vciy  phun  thematics  and  physios,  opon  all  parts  of 
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which  he  wrote  good  treatises,  dioogh  in  »  cut  and  scallop  glass,  marble,  and  prectoiu 

rough  and  nnpolished  style  and  manner,  stones. 

He  WW  not  remarkable,  however,  for  ge-  EMETIC,  a  medicine  which  induces  vo- 

nios  or  discoveries  of  his  own,  as  his  works  ratting. 

hardly  shew  any  traces  of  original  inven-  Emetic  tariary  the  old  name  for  tartrite 
tion.    He  was  well  skilled  in  the  science  of    of  antimony. 

nnsic,  the  theory  of  sounds,  and  the  varions  '     EMOLLIENTS.    See  Pharmacy. 

scales  both  ancient  and  modem;  bat  he  EMPETRUM,  in  botany,  A«i*A,a  genas 

was  a  very  poor  performer,  though  he  could  of  the  Dioecia  Triandria  class  and  order, 

make  and  repair  some  instruments,  and  Natural  order  of  EficsB,Jussieu.    EssenHai 

sometimes  went  about  the  country  tuning  character:  male,  calyx  three-parted ;  corolla 

harpsichords.  three-petalled ;  stamens  long :  female,  caly :i 

The  following  is  the  list  of  Mr.  Emer-  three-parted;  corolla  three-petalled ;  styles 

son*s  works,  all  of  them  printed  in  8vo.,  ex-  nioe ;  berry  nine<«eeded.     There  are  two 

cepting  his  «  Mechanics »  and  his  "  lucre-  species;  viz,  E.  album,  white-berried  heath 

ments,"  in  4to.,  and  his  «  Navigation  "in  and  E,  nigrum,  bhick-berried  heath,  crow' 

Uroo.     !•    The    Doctrine    of  Fluxions,  or  crake  berry.    These  are  low  shrubs,  sel- 

«.  The  Projection  of  the  Sphere,  Ortfau-  dom  propagated  in  gardens,  unless  for  va- 

graphic,   Stereographic,  and  Onomonical.  riety's  sake.     They  are  natives  of  wild 

S,  The  Elements  of  Trignometry.    4.  The  monntains,  where  the  soil  is  heathy  and  fiill 

Principles  of  Mechanics.    5.  A  Treatise  of  ofbo^s. 

Navigation  on  the  Sea.    6.  A  Treatise  on  EMPI8,  in  naturaT  history,  a  genus  of  in- 

Arithinetic.    7.  A  Treatise  on  G«ometry.  sects  of  the  order  Diptera.    Generic  cha- 

8.  A  TVeatise  of  Algebra,  in  two  books,  racter:  mouth  with  an  inflected  sucker  and 

9.  llie  Method  of  Increments.  10.  Arith-  proboscis;  sucker  with  a  stngle^valved 
metic  of  Infinities,  and  the  Conic  Sections,  sheath  and  dirce  bristles;  feelers  short,  fiC- 
with  other  Curve  Lines.  11.  Elements  of  form  ;  antennae  setaceous.  These  minute 
Optics  and  Perspective.  1«.  Astronomy,  insects  live  likewise  by  sucking  out  the 
13.  Mechanics,  with  Centripetsl  and  Cen-  blood  and  juices  of  other  animals.  There 
trifugttl  Forces.  14.  Mechamcal  Princi-  are  about  30  species.  One  of  the  most 
pies  of  Geography,  Navigation,  and  Dial-  common  species  m  the  E.  Uvida,  which  is  a 
ling,  15.  Commentary  on  the  Principia,  brownish  fly;  the  wings  are  transparent,  witli 
with  the  Defence  of  Newton.  16.  Thicts.  dark  veins.  Tliey  are  observed  in  fields 
17.  MisceOanies.                                       -  and  gardens.    E.  boreaIis,isofamorcsIen. 

EMERY,  a  stone  of  the  ruby  fiunily,  of  der  form  than  the  common  window  fly-  and 

which  three  kinds  are  usually  distinguished  in  of  a  blackish  colour,  with  lai^e,  broad/oval 

commerce;  the  Spanish,  red,  and  common  wings,  of  a  brown  colour,  and  rtifous  lecs 

emeiy.lliefirstsortisfoandinthegoldmines  varied  with  black. 

of  Pera,and  being  Judged  a  kind  of marcasite  EMPLASTRUM,  in  pliarmacy,  a  com-  ^ 

of  that  rich  metal,  is  prohibited  to  be  export-  position  for  external  use,  generally  spread 

ed.  Tlie  red  emery  is  found  in  copper  mines,  upon  leather,  linen,  or  some  other  con  veni- 

and  the  little  there  is  uf  it  in  Enghmd  comes  ent  thing  before  it  is  applied.    See  Phar< 

from  Sweden  and  Denmark.  The  common  macy.  The  foUowmg  is  a  recipe  for  making 

emery  is  taken  opt  of  iron  mines,  and  al-  the  Ladies'  Court  Plaster :  «  Dissolve  five 

most  the  only  sort  nsed  m  England ;  it  i^  of  ounces  of  isinglass  in  a  pint  of  water,  and 

a  brownish  colour,  bordering  a  little  on  red,  having  ready  a  quantity  of  thin  bhck  sarse- 

exceediniriy  hard,  and  in  consequence  diflS-  net,  stretched  in  a  proper  frame,  apply  tlie 

colt  to  pulverise.    The  Eof^ish  are  tlie  only  solution  warm  with  a  brush  equally  over  the 

people  vrho  have  the  art  of  reducing  com.  surface.    This,  is  to  be  repeated,  after  it  is 

moB  emery  into  powder,  and  thus  send  it  to  dry,  two  or  three  times."    Some  give  it  a 

their  oeighbouTS.    Of  the  powder,  the  most  coat  of  gum  benzoin  dissolved  in  alcohol ; 

subtile  and  impalpable  is  tiie  best ;  as  to  the  but  this  is  injurious  rather  than  beneficial 

stone,  it  should  be  chosen  of  a  high  coloor,  EMPLEURUM,  in  botany,  a  genus  of 

and  as  free  of  the  rock  as  possible.  the  Monoecia  Tetrandria  class  and  ordor. 

The  coosamption  of  emery  is  very  consi-  Natural  order  of  Aggregatae.     Rntaec^c* 

dcrable among  the  armourers,  cutlers,  lock-  Jnssien.    EssentUd  character:  male,  calyx 

snuths,  lapidarifs,  masons,  and  other  me-  fonr-cleft;  corolla  none:  female,  calyx  four- 

rfaanics;  some  of  whom  use  it  to  polish  and  deft,  inferior;  corolhi  none;  stigma  cylin- 

borai^  iron  and  steel  works;  others,  io  dric,  phKred  on  the  hiCeral  toothlet  of  the 
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germ;  eapnile  opening  on  the  lide;  teed 
one,  arilied.  There  is  but  one  species ;  vts. 
£.  senalatiim.  Cape  empleunim.  This  is  a 
shrub,  with  wandlikc,  ,even  branches; 
leaves  like  those  of  a  willow,  alternate, 
subpetioled,  linear-lanceolate,  even  above, 
beneath  longitudinally  wrinkled;  peduncles 
few-flowered,  lateral,  much  shorter  than  the 
leaves ;  flowers  small,  most  of  them  male ; 
capsules  usually  solitary,  incurved,  with  a 
beak  of  the  same  length. 

EMULiSION,  a  milky  looking  fluid  Caus- 
ed by  an  imperfect  combination  of  oil  with 
water  by  means  of  muciUige,  gluten,  &c. 
All  oily  farinaceous  seedsj  as  nuts,  almonds, 
litiseed,  &c.  form  an  emulsion  by  trituration 
with  water :  yolk  of  ege,  which  is  a  natural 
compound  of  oil  and  albumen,  makes  a  si- 
milar emuUiion. 

ENAMELLING.  Neri  on  Glass,  with 
the  notes  of  Metret  and  Kunckel,  afibrd  a 
variety  of  good  receipts  for  making  enameb, 
though  much  still  remains  to  be  done  in  this 
art.  The  art  is  mdeed  retarded  by  the  con- 
siderable advantages  the  enameller  derives 
from  the  discovery  of  any  colour  uncom- 
monly brilliant,  clear,  or  hard.  On  this  ac- 
count the  artbt  natunlly  endeavours  to 
Iteep  his  process  a  secret,  as  the  source  of 
private  gain.  The  principal  ingredients  of 
enamel  colours  are,  however,  well  known. 

There  are  two  kinds  of  eni^el ;  the  opaque 
and  the  transparent  Transparent  enamels 
are  usually  rendered  opaque  by  adding  put- 
ty, or  the  white  oxide  of  tin,  to  them.  The 
basis  of  all  enamels  is  therefore  a  perfectly 
transparent  and  fusible  glass.  Hie  oxide 
of  tin  renders  tliis  a  beautiful  white,  the 
perfection  of  which  is  greater  when  a  snuUl 
^pantity  of  manganese  is  likewise  added.  If 
tiie  oxide  of  tin  be  not  suflicient  to  destroy 
the  transparency  of  the  mixture,  it  pro- 
duces a  semi-opaque  |;lass,  rescmbUng  the 
opal. 

Yellow  enamel  is  formed  by  the  addition 
«f  oxide  of  lead  or  antimony.  Kunckel  lik»* 
Mbise  afiinns  that  a  beautifnl  yellow  may  be 
obtained  from  silver. 

Red  enamel  is  formed  by  the  oxide  of 
^old,  and  also  by  that  of  iron.  Tlie  former 
is  the  most  beautifnl,  and  stands  the  fire^ 
which  tlie  latter  does  not. 

Oxide  of  copper  affords  a  green,  manga- 
nese a  violet,  cobalt  a  blue,  and  iron  a  very 
fine  black.  A  mixture  of  these  enamels 
produces  a  great  "variety  of  intermediate 
colours,  according  to  their  nature  and  pro- 
portion. In  this  branch  of  the  art  the  co- 
loured edamels  are  aonethnes  mixed  with 
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each  otfaer^  and  sometimes  the  oxides  ere 
mixed  before  they  are  added  to  the  vitrious 
bases. 

The  enameller  who  is  provided  with  a 
set  of  good  colours  is  very  far  from  being  in 
a  situation  to  practise  the  art,  unless  he  be 
skilled  in  the  methods  of  applying  them, 
and  tibe  nature  of  the  grounds  upon  which 
they  are  to  be  laid.  Many  of  the  me- 
tals are  too  fusible  to  be  enamelledi  and 
most  of  them  arc  corroded  by  tiie  action  of 
the  fiised  glass.  For  this  reason  none  of  the 
metals  are  used  but  gold,  silver,  and  cop- 
per, Platina  has  indeed  been  used;  bat 
of  its  effects  and  habitudes  with  enamel 
very  Uttle  can  be  said,  for  want  of  a  suffi- 
cient number  of  experiments. 

The  purest  gold,  of  $4  carats,  is  calculated 
to  produce, the  best  effect  with  enamel. 
1.  Because  it  entirely  preserves  the  metaUic 
brilliancy,  without  undergoing  any  oxidatioii 
in  the  fire.  2.  Being  less  fusible,  it  will 
admit  of  a  more  refiactory,  and  consequently 
a  harder  and  more  beautiful  enamek  It  is 
not  usual,  however,  to  enamel  on  finer  gold 
than  %it  carats;  and  the  operatioo  would  be 
very  defective,  if  a  coarser  kind  than  that 
of  18  carats  were  used.  For  in  this  case 
more  alkali  must  be  added  to  the  enamel  to 
render  it  more  fusible,  and  tliis  addition 
would,  at  the  same  tune,  render  it  softer  anc| 
less  brilliant. 

Rejecting  all  these  exceptions,  the  follow- 
ing description  may  be  taken,  by  waypf 
example,  of  filing  a  transparent  blae  enamel 
upon  gold  of  22  carats. 

The  artist  begins  his  opemtion  by  break- 
ing his  enamel  into  small  pieces  in  a  steel 
mortaTi  and  afterwards  pulverizing  it  in  a 
mortar  of  agate.  He  is  careful  to  add  wa» 
ter  in  this  part  of  the  process,  which  pre- 
vents the  splinters  of  glass  from  flying  about 
There  are  no  means  of  explaining  the  point 
at  which  the  trituration  ouglit  to  be  given 
up,  as  this  can  be  learned  only  by  experi- 
ence. Some  enamels  require  to  be  very 
finely  triturated ;  but  others  may  be  used 
in  the  form  of  a  coarse  powder.  As  soon  as 
be  apprehends  that  his  enamel  is  sufficiently 
pounded,  he  washes  it  by  agitation  in  very 
cl^ear  water,  and  pouring  off  the  fluid  as  It 
becomes  turbid.  Ttii^  process,  which  is 
made  for  carrying  off  dost  and  every  other 
impurity  from  the  enamel,  is  continued  un* 
til  the  water  comes  off  as  clear  as  it  was 
poured  on. 

The  workman  pnts  liis  enamel  thus  pre- 
pared into  a  white  earthen  or  china  saucer, 
ifith  water  poured  on  it  to  the  depth  of 
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.MxMit  one-tenth  of  SB  ineh.  fife  afterwardi 
takes  op  the  enamel  irith  an  iron  spatnla  as 
•qoaOy  as  possible.  As  the  enamel  bore 
spoken  off  is  tnsispareBty  it  is  usual  to  orna« 
BKnt  the  gold  with  rose  work,  or  other 
kinds  of  work,^  calculated  to  produce  a 
Sfliod  efiect  thrmigb  the  enamel. 

The  thickness  of  this  fint  lay^r  depends 
entirely  upon  its  colour:  delicate  coloun  in 
general  require  that  it  should  have  no  great 
thickness. 

The  flMMst  enamel  being  thus  pbuxd,  is 
dried  by  applying  a  very  clean  half-worn 
linen  ctoth  to  it»  which  must  be  very  care- 
fully done  to  avoid  removing  the  enamel  by 
the  action  of  wiping. 

In  this  state  the  piece  is  ready  for  the 
lire.  If  it  be  enameDed  on  botli  sides:,  it  is 
placed  upon  a  tile,  or  iron  plate,  hollowed 
out  in  sttdi  a  manner  that  the  uncovered 
e4ge9  of  the  piece  alone  are  in  contact 
with  the  support  But  if  it  be  enamelled 
on  one  side  only,  it  is  simply  laid  upon  the 
plate,  or  upon  a  tile.  Two  things,  however, 
require  to  be  attended  to.  1.  If  the  work 
be  very  small,  or  not  capable  of  being  ena. 
melled  on  the  opposite  side,  the  iron*  plate 
must  be  perfectly  flat,  in  order  that  the  work 
may  not  bend  when  softened  by  heat  f.  If 
the  work  be  of  considerable  siae,  it  is  al- 
ways counter-enamelled,  if  possible;  that  is 
to  say,  an  enamel  is  applied  on  the  back 
surftce,  in  order  to  counteract  the  effect 
which  the  other  coating  of  glass  might  pro- 
duce on  the  soft  metal  when  it  came  to  con- 
tract by  cooling. 

The  enameller's  furnace  is  square,  and 
built  of  bricks  bedded  in  an  earth  proper  for 
the  purpose.  It  may  be  considered  as  con- 
sisting of  two  parts,  the  lower  part  which 
receives  a  nniffle  resting  on  the  floor  of  the 
iunace,  and  open  on  both  sides. 

The  upper  part  of  the  furnace  consists  of 
a  fire  place,  rather  huger  and  longer  than 
the  dimenskins  of  tibe  muffle.  The  Are 
ptace  contains  the  muffle,  and  must  sur- 
round it  on  all  sides,jexcept  at  the  bottom. 
Hie  charcoal  is  put  in  at  a  door  above  the 
muffle,  which  is  closed  as  soon  as  the  flre  is 
lighted.  A  chimney  proceeds  from  the 
summit  of  the  Ihmace  with  a  moderate 
fperture,  which  msy  be  closed  at  the 
pleasure  of  the  artist,  by  applying  a  cast  iron 
plate  to  it.  This  furnace  difiers  from  that 
of  the  assayer,  m  the  circumstance  that  it  is 
sappKed  with  air  through  the  muffle  itself: 
fiir  if  the  dranafat  were  beneath  the  muffle, 
|he  heat  vronld  be  too  sirong,  and  could  not 
be  stopped  when  requittte* 


As  soon  as  the  fire  is  lighted,  and  th# 
mu9e  has  acquired  the  requisite  degree  of 
ignition,  the  charcoal  is  disposed  towards 
the  lower  part  of  the  muffle  in  such  a  nan- 
ner  as  that  it  shall  not  fall  upon  the  work, 
which  is  then  conveyed  into  the  muffle 
with  the  greatest  care  upon  the  plate  of 
iron  or  earthem-vrare,  which  is  taken  out  by 
long  spring  pincers.  Tlie  work  is^pkiced  as 
near  as  possible  at  the  farther  exti'emity  of 
the  muffle  ;  and  as  soon  as  the  artist  per- 
ceives a  commencement  effusion,  he  turns 
it  round  with  great  delicacy,  in  order  that 
the  fusion  may  be  very  unUbrm.  And  as 
soon  as  he  perceives  that  the  fusion  has  en- 
tirely taken  place,  he  instantly  removes  it 
out  of  the  furnace  :  for  tlie  fusion  of  gold 
happens  so  very  near  to  that  of  tile  enamel, 
that  the  neglect  of  a  few  seconds  might  be  . 
attended  with  considerable  loss. 

When  the  work  is  cooled,  a  second  coat 
of  enamel  is  applied  in  the  same  manner  as 
the  first  if  necessary'.  This  and  the  same 
cautious  management  of  the  fire  are  to  be 
repeated  tor  every  additional  coat  of  ena- 
mel the  nature  of  the  work  may  demand. 

As  soon  as  the  number  of -coatings  are 
sufficient,  it  becomes  necessary  to  give  an 
even  surfi^e  to  the  enamel,  which  though 
polished  by  the  fire,  b  nevertheless  irregu- 
lar, lliis  b  done  with  a  fine  grained  Lan- 
cashire file,  and  water.  As  the  Gl^  wean 
smooth,  sand  is  used.  Much  precaution 
and  address  are  required  in  this  part  of  the 
work,  not  only  because  it  is  easy  to  make 
the  enamel  separate  in  splinters  from  the 
metal,  but  likewise  because  the  colour 
would  not  be  uniform  if  it  were  to  be 
ground  thinner  at  one  part  than  at  another. 

The  deep  scratches  of  the  file  are  in  the 
next  pUce  taken  out  by  rubbing  the  sur- 
Ace  vfith  a  piece  of  deal  wood  and  fine 
sand  and  water.  A  polish  is  then  given 
by  a  second  ignition.  Hiis  polish,  however, 
is  frequently  insufficient,  and  not  as  per- 
fectly uniform  as  the  delicacy  of  the  work 
may  require. 

The  substance  used  by  the  enamellers  as 
a  polishing  material  is  known  by  the  name 
of  rotten-stone,  which  is  prepared  by 
pounding,  washing,  decanting  off  the  turbid 
vrater,  suffisiing  the  fine  suspended  parti- 
cles to  subside  from  this  water,  and  lastly 
levigating  it  open  a  glass  plate. 

The  work  is  then  cemented  to  a  sqimre 
piece  of  wood,  with  a  mixture  of  resin  and 
brickdttst,  and  by  this  means  fixed  in  a  , 
vice. 

The  first  operation  of  polishing  ii  made 
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by  nibUitig  the  work  with  rotteD-stone 
iipoii  a  sinaii  straight  bar  of  pewter.  Some 
delicacy  is  here  required  to  avoid  scratching 
or  prodnciDg  flaws  in  the  enamel  by  press- 
ing too  iiard.  In 'this  way  the  piece  is  ren-« 
dered  perfectly  even.  But  the  kist  bril- 
liant polish  is  given  by  a  piece  of  deal  wood 
and  the  same  rotten-stone. 

Tbis  is  the  general  method  of  applynig 
cnameb,  but  some  colours  require  more 
precaution  in  the  management  of  the  fire. 
Opaque  colours  require  less  management 
than  the  transparent.  A  variety  of  cir- 
cumstances must  be  attended  to  in  transpa- 
rent coloara ;  every  colour  nH|uire8  gold  of 
a  particnfair  fineness. 

When  different  colours  are  intended  to 
be  placed  beside  one  another,  they  are  kept 
separate  by  a  small  edge  or  prominency, 
which  is  left  in  the  gold  for  that  purpose, 
and  is  polished  along  with  the  enamel. 

The  enamelling  upon  silver  is  effected 
nearly  in  the  same  manner  as  that  of  gold  ; 
bat  the  changes  sustained  by  the  colours 
upon  silver  by  the  action  of  the  fire  are 
much  more  considerable  than  when  gold 
isnsed. 

Copper  is  not  much  used  by  cnamellers, 
on  account  of  the  difficulty  which  attends 
the  attempt  to  fix  beautiful  colours  upon  it 
Ulien  this  metal  is  used,  the  common 
.practice  is  to  apply  a  coating  of  opaque 
white  enamel,  and  upon  this  other  colours 
which  are  more  fiisible  than  the  white. 

A  good  efiect  is  produced  in  toys  by 
Icavhig  part  of  the  gold  bare.  For  tliis 
purpose  its  surlhce  is  cut  into  suitable  com- 
partments by  the  engraver.  This,  however, 
i&  an  expensive  method,  and  is  for  this  rea* 
son  occasionally  imitated  by  applying  small 
and  very  thin  pieces  of  gold  upon  the  sur- 
face of  the  enamel,  where  they  are  fixed  by 
the  fire,  and  afterwards  covered  by  a  trans- 
}>arent  vitreous  coating. 

A  method  of  taking  off  the  enamel  from 
any  toy  without  injuring  the  metallic  part, 
is  often  a  desirable  object.  For  tliis  pur- 
pose a  mixture  of  common  salt,  nitre,  and 
alum  in  powder,  is  applied  upon  tlie  ena- 
mel, and  the  piece  is  put  into  the  furnace. 
As  «oon  as  the  fusion  has  taken  place,  the 
piece  is  to  be  suddenly  thrown  into  water, 
which  causes  the  enamel  to  fly  off,  either 
totally  or  in  part.  Any  part  which  may. 
still  remain  is  to  be  removed  by  repeating 
tlie  same  operation  a  second  time. 

To  coat  vessels  of  iron  or  copper  for  cu- 
linary purpoftos  with  an  cuamel  capable  of 
defending  the  metal  from  tlie  action  of  any 


solvent,  and  for  endniing  any  heat  or. 
tnuisition  from  heat  to  cold,  appears  a  de- 
sirable abject ;  and  many  experiments 
have  been  made  on  the  subject  by  Mr. 
Seen  Rinman  of  the  Royal  Academy  of 
Stoekholm. 

The  following  compositions  he  found 
answer  very  well  on  copper.  1.  The  white 
semitransparent  fluor  spar  and  sulphate  of 
lime  in  equal  quantities,  powdered,  mixed, 
and  calcinated  in  a  white  heat ;  tiien  pow- 
dered, made  into  a  thin  paste  with  water, 
and  applied  a  little  warm  to  the  vessel  also 
warmed.  Then  dried  and  heated  gradoaHy  to 
a  certain  point,  a  very  strong  heat,  greater 
than  is  generally  obtained  in  an  assaying  fur- 
nace, is  to  be  applied  as  quickly  as  possible, 
t.  Sixty  parts  of  lime,  one  hundred  ef 
floor  spar,  sixty  of  gypsum,  twenty  of 
quartz,  and  one  of  manganese  are  calci- 
nated, ground,  and  applied  in  a  shnilar 
manner.  3.  Foiu-  parts  of  fluor  spar,  four 
of  gypsum,  and  one  of  litharge,  melted 
into  a  straw-coloured  glass,  ground  and  ap- 
plied in  the  same  way,  required  a  much 
stronger  heat.  4.  Five  parts  of  fluor  spar, 
Gvt  of  g}*p8um,  two  of  minium,  two  of  flint 
glass,  half  a  part  of  borax,  the  same  of  oxide 
of  tin,  and  one  twenty-fifth  of  a  part  of  oidde 
of  cobalt  melted  together  made  an  enanibi ; 
which,  when  ground,  and  applied  as  the 
others,  fused  with  a  less  degree  of  heat. 
This,  Mr.  Rinman  imagines,  would  have 
been  acted  upon  in  length  of  time  by  sul- 
phuric acid.  The  oxide  of  cobalt  was  pre- 
pared by  Maturating  a  solution  of  cobalt  ih 
aqua-fortis  with  common  salt,  and  evapo- 
rating to  dryness. 

As  tliese  would  not  do  for  iron,  he  tried 
the  following:  1.  minium,  nine  parts; 
flint  glass,  six ;  pure  potash,  two ;  hitre,  two ; 
borax,  one ;  were  ground  together,  put  into 
a  covered  crucible,  which  they  only  half 
filled  and  liised  into  glass.  This  poured 
out  on  a  piece  of  marble,  quenched  in  wa- 
ter, powdered  and  made  into  a  thin  paste, 
was  laid  on  both  sides  of  an  iron  vessel. 
After  having  been  dried  and  heated  gra- 
dually, the  vessel  was  pot  under  a  muffle, 
well  heated  in  an  assaying  fiimace,  and  in 
half  a  minate  the  enamel  melted.  Hie 
vessel  being  then  withdrawn,  vras  found 
enamelled  of  a  beautiful  black  colour,  vehich 
appeared  to  be  owing  to  a  thin  layer  of 
oxided  iron  seen  through  the  transparent 
ghize.  8  The  same,  vrith  one  hundredth 
part  of  oxide  of  cobalt  prepared  as-  above, 
covered  tlie  vessel  more  perfectly  vrith  a 
blue  euamel.    5,  llie  same  ground  with 
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potters'  wlute  lead,  which  consisU  of  four 
parts  of  lead  and  one  of  tin,  produced  a 
Tory  smooth  grey  enamel,  more  firm  and 
hard  tlian  the  preceding.  A  small  quantity 
of  red  oxide  of  iron  gave  it  a  fine  dark  red 
colour.  4.  Flint  glass,  twelve  parts ;  minium, 
eighteen; potash,  four;  nitre,  four-,  borax, 
two;  oxide  of  tin  three ;  oxide  of  cobalt, 
on<*HBighth  of  a  part,  gave  a  smooth  pearl  co- 
loured enamel,  not  brittle  or  subject  to 
crack,  and  capable  of  enduring  sudden 
changes  of  heat  and  cold,  as  well  as  the  ac- 
tion of  oils,  alkalies,  and  weak  acids ;  but 
it  cannot  resist  tlie  stronger  vegetable 
acidi,  and  still  less  the  mineral. 

These  eoameU  were  applied  only  on 
hammered  iron,  cast  iron  beiiig  too  thick  to 
be  heated  with  sufficient  quickness.  But 
they  have  been  applied  to  the  tliin  cast  ▼<  s- 
sels  in  England.  It  seems  luuieccasary  to 
add,  none  of  tbcro  will  bear  hard  blows ; 
and  this  is  perhaps  tlie  reason  why  they 
have  not  been  more  used  with  us. 

The  application  of  enamel  colours  to 
glass  or  earthenware  constitntes  a  peculiar 
branch  of  the  art  M.  Brougniart,  of  the 
porcelain  manniactory  at  Sevres,  has  eiven 
a  good  account  of  them.  (Nicholson's  Jour- 
nal, Vol.  III.  4to.) 

These  bodiea  may  be  divided  into  three 
very  distinct  classes  from  the  nature  of  tlie 
aobstances  that  compose  them,  the  effects 
produced  on  them  by  the  colours,  and  the 
changes  they  undergo.  These  are,  l.  ena- 
mel ;  soft  porcelain,  and  all  the  ghues,  ena* 
mels,  or  glasses,  whicii  contain  lead  in  any 
aonsidenble  quantity.  2.  Hard  porcelain, 
or  such  as  Is  glazed  with  feldi^par.  3.  Ohus, 
in  which  there  b  no  lead,  sucli  as  the  com- 
mon vrindo  w  ghtts.  The  prmcipies  of  com* 
position  of  these  colours,  and  the  general 
phenomena  they  present  on  th«se  three 

grounds  or  supporters,  are  regiifau>ly  treated 
of. 

Colours  in  enamel*  painting  lave  been 
longest  known.  Enamel  is  a  gtass.  rendered 
opaque  by  oxide  of  tm,  and  very  fusible  by 
the  oxide  of  lead.  It  is  this  Iwt  which  m 
particular  gives  it  properties  very  different 
from  those  of  the  other  excipients  of  me- 
tallic ooloars.  Hence  all  the  ghisses  and 
gbaes  which  contain  lead,  have  the  proper- 
ties fif  enamel,  and  what  we  may  assert  of 
the  one  will  apply  to  the  other  with  very 
little  difference. 

Such  arc  tlie  white  and  transparent 
ghzes  of  Dutch  or  DelA  ware,  and  theghixe 
of  the  porcelain  called  soft  ware. 

This  poroehiin,  the  first  made  in  France, 


particularly  at  Sevres,  and  indeed  for  a. 
long  time  almost  exclusively  at  that  ma- 
nufactory, has  for  its  base  vitreous  frit  nearly 
opaque,  capable  of  being  acted  upon  by 
mari,  and  its  glaze  is  a  very  trausparent 
glass  containing  much  lead. 

The  colours  made  use  of  are  the  same  as 
those  for  enamelling,  conseqqently  the 
changes  these  colours  undergo  in  enamel 
must  take  place  in  tliis  species  of  porcelain. 
The  causes  of  the  change  being  the  same  in 
both. 

The  colours  for  enamel  and  sod  porcelain 
require  less  flux  than  the  otheis,  because  the 
glass  on  which  they  are  placed  softens 
sufficiently  to  be  penetrated  by  them. 

Tills  solvent  may  be  either  the  mixture  of 
glass  of  lead  and  pure  silex,  called  rocaille, 
or  this  same  glaps  mixed  with  tliat  of  borax. 

Montamy  says,  that  glass  of  lead  onght 
not  to  be  used  in  the  flux  for  enamel ;  he 
employs  borax  alone.  He  then  dihttes  or 
makes  up  his  coloiursin  a  vohitile  oil. 

On  the  contrary,  tlie  pamters  of  the  ma- 
nufactory at  Sevres  use  only  colours  with- 
out borax,  because  they  dilute  them  with 
gum,  and  borax  docs  not  dilute  them  well 
this  way.  M.  Broaguiart  is  convinced  tliat 
both  methods  are  equally  good,  and  that 
Montamy  is  not  justified  in  excluding  tho 
fluxes  of  lead,  as  they  are  employed  without 
inconvenience  every  day,  and  even  render 
the  management  of  colours  eaoie  easy. 

It  is  remarked,  that  in  the  baking  of 
these  colours  the  ghoe  is  soflened  so  much 
as  to  be  easily  penetrated  by  them;  and 
this  is  one  great,  cause  of  the  change  they 
undergo.  They  beoome  diluted  by  the 
mixture  with  the  ghoe,  and  the  first  fire 
changtv  a  painting  appareptly  finislied,  into 
a  very  slight  sketch. 

The  oxide  of  lead  contained  in  the  ghize 
is  a  more  powerfiil  cause  of  the  great 
changes  these  colours  undergo.  Its  des- 
tructive action  is  prmcipaUy  exercised  on 
the  reds  of  iron,  and  is  very  remarkable. 

It  has  already  been  shewn  that  the  two 
principal  causes  of  tlie  change  wbicii  co- 
loon  OB  enamel  and  tender  porceimn  un- 
dergo, do  not  relate  to  the  composition  of 
these  colours,  but  entirely  to  tiie  nature  of 
the  ghtss  on  which  they  are  placed.  The 
assertion  that  the  colours  of  porcelain  are 
subject  to  considerable  change,  rehites  to 
the  colours  of  soft  porcelain,  a  species  of 
ware  now  almost  totally  abandoned. 

Hence,  it  follows,  tJiat  the  paintings  of 
porcelain  require  to  be  several  times  r<'- 
toached  and  burned,  in  order  to  possew.  the 
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vetessary  strength,  lliough  these  peintiiigB 
faive  always  a  certam  softness,  tibey  are 
constantly  more  brilliant^  and  never  subject 
to  the  mconvenieitee  of  scaling  off. 

Hard  porcelain  b  the  second  species  of 
ground  or  exdpient  for  the  metallic  co- 
loon.  It  is  known  that  the  base  of  this 
porcelain  is  a  very  white  argil,  called 
kaolin,  mixed  with  a  siliceous  and  calcareous 
solvent,  and  the  glaze  is  nothing  but  feld- 
9p9T  fused  vrithout  an  atom  of  lead. 

This  porcelain,  which  is  tint  of  Saxony, 
is  of  a  much  later  date  a^  Sevres  than  the  soft 
or  tender.  The  colours  employed  are  of 
two  kinds,  tiie  first  used  for  representing 
different  objects  are  baked  with  a  very  in- 
ferior fire  to  that  required  for  baking  the 
porcelain  itself.  Hiey  are  very  numerous 
and  varied. 

The  othen,  which  require  to  be  fused  at  as 
great  a  heat  as  that  for  baking  the  porcehiin, 
are  laid  on  the  general  surface.  They  are 
much  less  numerous. 

The  colours  for  painting  are  made  up 
Tcry  nearly  of  the  same  materials  as  tliose 
for  tender  porcelam;  they  only  contain 
more  flux.  This  flux  is  composed  of  the 
l^aas  of  lead  (called  rocaille)  and  of  boiax. 
M.  Brongniart  asserts,  that  he  has  not  met 
with  any  work  that  treats  of  the  composi- 
tion, use,  and  effects  of  these  colours.  In 
foct,  it  has  no  where  lieen  asserted,  in  print, 
that  all  tliese  colours,  except  one,  are  un- 
changeable in  fire ;  whereas  it  has  been 
often  asserted,  in  books,  that  pamtings  in 
enamel  are  subject  to  considerable  change. 
^Vhen  the  porcdain  b  put  into  the  fire  to 
bake  the  colours,  the  feldspar  gfaue  dlhites 
«nd  opens  in  pores,  but  does  not  become 
soft.  As  the  ooloun  do  not  penetrate  it, 
they  are  not  subject  to  the  dianges  they 
nndefgo  on  tender  porcehun.  It  must, 
however,  be  observed,  that  they  lose  a 
little  of  their  intensity  by  acquiring  the 
transparence  given  them  by  the  fiision. 

When  >vorks  of  little  importance  are 
made,  they  need  not  be  re-toocUed ;  but 
this  b  neccsMiy  when  a  painting  b  to  be 
highly  finbhed.  Thb  re-tooching  b  not 
more  dbtinguishable  in  paintings  on  poroe- 
latn  than  an  that  of  any  other  species  of 
painting. 

One  of  the  great  inoonvenieBoas  of  these 
coloora  b,  that  they  scale  or  fly  off  when  the 
fire  b  often  applied. 

Thb  has  been  partiodariy  remarked  at 
8fvrea,on  account  of  the  solidity  and  infiisi- 
bility  with  which  porcelain  b  there  mami* 
^hetMed.    Bnt  thaae  qoOititi  oniie  it  to 


resist  the  altentiou  of  heal  and  cold  for  • 
longer  time,  and  gives  its  ground  a  mor» 
brilliant  colour.  On  the  other  hand,  thm 
porcelains  of  Parb  being  more  vitreona, 
transparent,  and  of  a  blueish  cast,  generally 
cnck  if  boiling  water  b  frequently  powed 
into  them. 

In  order  to  reagedy  thb  evil,  without  aU 
tering  the  quality  of  the  body,.Brmigniart 
softens  the  glace  a  littie,  by  introducing 
more  sllioeous  or  calcareous  flux  according 
to  the  nature  of  the  feldspar.  Thb  method 
succeeded,  and  for  twelvemonths  then  paar, 
tlie  colours  had  past  two  and  three  timet 
through  the  fires  without  cracking,  provided 
there  were  not  too  much  flux,  and  they  were 
not  hdd  on  too  thick. 

It  has  been  remarked,  that  when  soda  and 
potash  have  been  introduced,  the  colours 
scaled,  so  that  they  cannot  be  used  as 
fluxes.  These  alkalies  beiftg  volatiliaedy 
abandon  the  colours  which  cannot  adhere  to 
the  glaae  by  themselves. 

It  has  been  observed,  that  other  colonn 
are  likewise  prepared,  vrhich  bem^  hud 
upon  the  general  surfoce,  are  fused  by  the 
same  ^n  as  bakes  the  porcehiin.  These 
colours  are  but  fow,  because  there  are  few 
metallic  oxides  that  can  support  such  a  fire 
without  being  volariliaed  or  discoloured. 
Their  solvent  b  thefoldlpar.  As  they  in- 
corporate with  the  glaae  they  never  cracky 
and  are  more  brilliant. 

The  third  receptacle  of  metallic  vitri* 
fiable  colours  b  glass  without  lead. 

The  application  of  these  colours  consti* 
tutes  the  art  of  painting  upon  glass ;  an  art 
much  practised  in  former  ages,  but  vrliich 
was,  till  hitely,  supposed  to  be  lost,  because 
out  of  finhion.  It,  however,  too  immedi- 
ately depends  on  the  art  of  painting  on  ena* 
mel  and  porcelain  to  be  lost.  Descriptions 
of  the  processes  may  be  found  in  diflbrent 
books. 

A  book  entitled,  **  Ltlrigine  de  Hri  de 
la  Peinture  snr  Verre,"  published  at  Paris  'm 
the  year  1693,  and  <'  Le  Traits  de  Part  de  la 
Verriere,"  byNeri  and  Knnckel,  seem  to  t>e 
the  first  works  containing  complete  descrtp* 
tions  of  thb  art  Those  publbhed  shice, 
even  the  great  woik  of  Leviel,  which  constl- 
tntes  part  of  <«  Les  Arts  et  Metiers,"  of  the 
Itench  academy,  and  of  the  «  EacyctopHie 
Methodiqoe,"^  are  only  compilations  from 
the  two  former  works. 

It  b  somewhat  remarkable,  that  if  we 

follow  tiie  processes  exactly  as  they  are 

described  in  these  works,  as  our  author  has 

'doae  with  s«me  of  them,  the  colonn  of 
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which  they  pretend  to  give  the  receipt ' 
would  aever  h^  fiihrkated.  They  only 
•enre  to  ihew  an  able  pnietitioiier  the  me- 
thod, and  leave  it  to  him  to  correct  or  make 
addttioDB.  This  was  (bond  to  be  the  case  by 
Citiaen  Merand,  who  was  engaged  to  pre- 
pare them  for  tiie  manufactory  of  Sfvres. 
He  was  obliged  to  make  the  colonrB  for 
painting  on  g^ass  rather  from  his  own  expe- 
rience than  ftom  the  Instnictions  in  the 
work  jnst  mentioned. 

The  materials  and  flnzes  wliidi  enter  into 
the  compositions  of  the  coloors  for  painting 
on  ghiss  are,  in  general,  &e  same  as  those 
applied  to  porcehun.    They  vary  only  in 
their  proportions  i  but  a  great  number  of 
the  colours  used  for  enamel  and  porcelain 
cannot  be  applied  on  gfaus  ;  many  of  them, 
when  seen  by  transmitted  ligfat,  entirely 
change  their  aspect,  and  exhibit  an  ob- 
scure tint,  which  can  be  of  no  use  when 
deprived  of  the  white  ground  which  throws 
them  out    We  shall  point  out  these  when 
we  treat  of  the  colours  in  particular.  Those 
coknm  which  can  be  used  on  thk  body 
sometimes  change  in  the  baking,  and  ac- 
<|nire  a  great  transparency.    They  are  ge- 
nerally beautiful  only  when  placed  between 
the  eye  and  the  light,  and  they  answer  the 
purpose  intended  in  painting  glass. 

There  b  more  difiicnity  in  baking  plates 
of  coloured  gtass  than  is  commohly  thought. 
The  bending  of  the  piece,  and  the  alteration 
of  the  coloon,  are  to  be  avoided.  All  the 
tnatlses  we  have  consulted  recommend 
the  use  of  gypsum.  This' method  some- 
times succeeded  with  Brougnwrt,  but  gene- 
rally the  glass  became  white,  and  cracked 
•in  an  directkms.  It  appears,  that  the 
ffawea  which  are  too  alkidlne,  and  whidi 
«re  ftr  the  most  common  in  dear  vrhite 
•giMscs,  are  attacked  by  the  hot  sulphuric 
wad  of  the  salpfaate  of  lime.  He  was  able 
with  ease  to  bake  much  burger  gfanses  than 
any  before  painted,  by  phKsmg  them  on 
very  smooth  plates  of  earth  or  nngtaaed  por- 


OmcinKbig  lAeaewral  parfieiclor  Coitntn. 

After  having  collected  the  several  pheno- 
mena which  nchdass  of  vitrifiablecolpnrB 
offer  ^th  regard  to  the  bodies  on  which 
they  are  placed,  we  must  shew  the  particular 
and  most  interestingphenomena  which  every 
prindpal  spedes  of  colours  emptoyed  oo 
tender  porcelain,  on  glass,  and  in  tha  fire 
that  bakes  the  porcehua  prastat. 


tcmedfivm  GM. 

The  carmine*red  is  obtained  from  flic 
purple  piedpitate  of  Cassius.  It  is  ■  nuxed 
wi^  about  six  parts  of  its  flux,  and  the 
mixture  is  directly  employed  without  bdng 
first  fused.  It  is  then  of  a  dirty  violet,  but 
aoqoires  tibe  beautifal  carmine  by  baking. 
It  is  however  veiy  delicate ;  a  little  too 
much  heat  or  carbonated  vaflours  easily 
spoil  it;  yet  it  is  more  beantifttl  when  baked 
with  charcoal  than  with  wood. 

ITiis  colour,  and  the  purple  which  dificrs 
little  from  it,  as  well  as  the  shades  vrhich  arcr 
obtained  from  thdr  mixture  witb  other  co- 
lours, really  change  in  all  porcehdns,  and  in 
the  hands  of  all  operators.    Bat  this  is  the 
only  one  which  changes  on  hard  porcehua. 
It  may  be  replaced  by  a  substitution  of 
rose  colour  from  iron,  which   does   not 
change;  so  that  by  exdnding  from  the 
pallet  the  carmine  made  from  gold,  and 
substituting  the  rose-coloured  oxide  of  iron 
here  spoken  of,  we  have  a  pallet  composed 
of  colours,  none  of  which  are  subject  to  aoly 
remarkable  change.      The  rose-coloured 
oxide  of  iron  has  been  long  known,  but  was 
not  employed  on  enamel,  becadse  it  is  then 
subject  to  considerable  change.    Or  per- 
haps, wh^  the  painters  on  enamd  became 
pamters  on  porcelain,  they  contimied  to 
work  according  to  thdr  alicient  method. 

It  might  be  supposed,  that  by  previously 
reducing  the  colour  named  carmine,  al- 
ready mixed  with  its  solvent  into  a  vitreous 
matter,  the  last  tint  would  be  obtaihed ;  but 
the  fire  which  most  be  used  to  mdt  this  vi- 
treousL  mass  destroys  the  red  colour.  Be- 
sides, it  is  found  that  to  obtain  this  colour  in 
perfection,  it  is  necessary  to  pass  it  through 
the  fire  as  little  as  possible. 

The  carmine  of  tender  porcebin  is  made 
of  fulminating  gold,  gently  decomposed, 
and  muriate  of  silver ;  there  is  no  tin  in  it^ 
which  proves  it  is  not  necessary  for  the  fii- 
brication  of  a  purple  colonr  that  the  oxide 
of  tbis  last  metal,  and  that  of  gold,  should  be 
combined. 

Violet  is  likewise  obtained  from  the  pur- 
ple oxide  of  gold.  This  colour  proceeds 
fW>m  having  a  greater  quantity  of  lead  in 
the  flux,  and  it  is  neariy  of  the  same  tint, 
whether  crude  or  baked. 

These  three  colours  totally  disappear  in 
the  strong  fire  necessary  to  bake  porcehun. 
Carmine  and  purple  afforded,  upon  glass, 
only  tints  of  a  dirty  violet.  Tlie  violet  on 
the  contrary  has  a  beautiful  effect,  but  i* 
subject  to  change  tobhte. 


C^ncermifg  ttc  Red,  Rosty  and  Brown  Colours, 
obtained  from  Iron. 


These  colours  ere  mtde  from  red  oxydat- 
td  iron,  prepared  with  nitric  acid.  ITie 
oxides  are  calcined  still  more  by  expos- 
ing them  to  the  action  of  fire.  If  too  much 
heated  they  change  to  a  brown. 

Their  flax  is  composed  of  borax  and 
minium  in  lunaU  quantity. 

These  are  tlie  oxides  which  afford  the 
rose  and-rcd  colours,  whicli  may  be  substi- 
tuted instead  of  the  same  colours  made 
from  oxide  of  gold.  If  properly  applied  on 
hard  porcehun  they  never  change.  Broog- 
man  made  roses  with  these  colonrft,and  there 
was  no  difference  between  the  flower  before 
and  after  baking,  except  the  brilliancy  which 
cotonrs  naturally  receive  from  fusion. 

The  colours  may  either  bo  previously 
fused  or  not,  at  pleasure. 

In  a  violent  fire^  they  either  partly  dis- 
appear,  or  produce  a  dull  and  brick-dust 
red  colour,  which  is  not  at  all  agreeable. 

Their  composition  is  the  same,  either  for 
tender  porcehnn  or  for  glass.  Tliey  do  not 
change  on  the  latter,  but  on  the  former 
they  almost  entirely  disappear  by  tlie  first 
Are ;  and  they  must  be  laid  on  very  heavily 
in  order  to  have  any  part  visible. 

It  is  to  the  presence  of  lead  in  their  glaze 
that  this  singular  effect  must  be  attributed. 
Rrougman  ascertained  this  by  a  very  simple 
experiment.    He  placed  this  colour  on  win 
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of  lead,  white  oxide  of  anthnony^  and  flan^< 
Oxide  of  tin  is  sometimes  added;  and 
when  it  is  reqiured  very  lively  and  resem- 
bling the  colour  of  marigold,  red  oxide  of 
iron  is  added,  the  very  deep  colour  of  which 
disappears  during  the  previous  fusion  they 
undergo,  on  account  of  the  lead  contained 
in  this  yellow.  When  these  colours  are 
once  made  they  do  not  change;  they  dis- 
appear almo&t  entirely  in  the  porcelain  fire- 
yellows. 

These  cannot  be  applied  to  |^,  tliey 
are  opaque  and  muddy.  That  employed 
by  the  ancient  painters  on  ghiss  is,  on  the 
contrary,  beautifully  transparent,  very  bril- 
Uant,  and  of  a  colour  approadiing  gold. 
The  processes  they  give  indicate  that  it 
contains  a  mixture  of  silver;  but  when  ex-x 
actly  followed  they  afford  nothing  satifac- 
tory.  Citizeu  Meraud  succeeded  in  making 
it  as  beautiful  as  the  ancient  painters  on 
glasii,  by  employing  muriate  of  silver,  oxide 
of  zinc,  white  clay,  and  the  yellow  oxide  of 
iron.  These  colours  are  q>p]ied  to  glaa 
simply  ground  and  without  flux.  The 
oxide  of  iron  gives  the  yellow  nearly  the 
same  tinge  as  it  ought  to  have  after  the 
baking,  and  contributes,  with  the  clay  and 
oxide  of  zinc,  to  decompose  the  muriate  of 
silver  without  disoxydating  the  silver  itself. 
A  powder  remains  afler  baking  which  does 
not  penetrate  the  glass,  and  may  be  easily 
clearod  off. 


This  yellow  when  employed  in  greater 


dowgtesa,  and  fired  H  very  Strongly  and  it  did     qi,antities  affords  deeper  shades,  and  pro- 
not  change.   He  then  covered  some  parts  of    ^^^^  ^  reddish  colour, 
it  with  minium,  and  agun  exposed  it  to  the 


fire.  The  colours  totally  disappeared  in 
those  places  where  the  red  oxide  of  lead 
had  been  applied.  When  this  experiment 
was  performed  on  a  larger  scale,  in  a  closed 
vessel,  a  large  quantity  of  oxygen  gas  was 
disengaged. 


Concerning  the  Blues, 

These  are  known  to  be  obtained  fronfe 
the  oxide  of  cobalt  ^  their  preparation  it 
known  to  every  chemist.  Tke  superiority 
at  Sevres,  so  justly  reputed  for  the  snpe-* 


lengageu.  ,  .  ,    *         _     riority  of  its  blues,  is  owing  merely  to  the 

Thjs  observation  seems  clearly  o  prove  y  .^  its  fabrication,  and  to  the 

thceffectofoxydedleadasadiscolourerof    ^^^,,^  ^^  ,^  „nrcelain.   which  atinean 

l^lass.    Vc  see  that  it  does  not  operate  ai 

has  been  snpposed,  by  burning  combustible 

impurities  in  the  ^lass,  but  by  dissolving, 

idiscolouring,  and  volatilizing  the  oxide  of 

iro9,  wliich  may  effect  its  eleamcst. 


Concendng  thg  YeUows. 


quality  of  the  porcelain,  which  appears 
more  proper  to  receive  it  on  account  of 
the  violent  fire  it  can  support. 

Brougniart  observed  one  fact  respecting 
the  oxide  of  cobalt,  which  is,  perhaps,  not 
known  to  every  chemist.  It  is  volatile  in  ■ 
violent  heat ;  to  this  property  must  be  at- 
tributed the  bluish  tint  which  the  white 
Yellow's  are  colours  which  requue  much  (bordering,  upon  blue)  always  receives, 
urecautiou  in  6ibricating,  on  account  of  tlie  A  white  piece  was  purposely  put  in  the 
lead  they  contain ;  which,  sometime:},  by  same  case  next  to  a  blue,  tlie  side  of  the 
approaching  to  the  nietalUc  state  produces  white  piece  which  was  turned  towards  the 
black  spoU.  blue  became  very  bluish. 

The  yellows  of  hard  and  tender  porcelain        The  blue  of  hard  porcehun,  prepared  for 
»re  tlie  same.   They  are  composed  of  oxide    what  is  called  a  blae  ground  by  strong  fire. 
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is  ftned  widi  (^ld-«par ;  the  solvent  for  ten-  books.    Titaniam  was  not  known  at  S^?re 

der  porcelain  is  sUex,  potash,  and  lead ;  it  when  Broogniart  first  came  to  tliat  numa- 

18  not  volatilized  like  the  preceding^  be-  factory.    He  treated  this  singular  metal  in 

canse  the  fire  is  much  inferior  to  that  of  the  various   ways,   and   never  obtained   any 

hard  porcelain.  "  grounds  but  a  slight  obscure  yellow,  and 

These  colonra  being  previonsly  fiised  do  veiy  uncertam  in  its  quality. 
not  m  the  least  change  when  applied.  •  *i.  i«    t 

The  blues  for  gbss  are  the  same  as  for  Coneemmg  the  OUtcki. 

tender  porcelain.  Black  colours  are  the  most  diflicult  to  be 

^  obtained  very  beautiful.    There  is  no  me- 

Cimemimg  Greens.  ^^^^  ^^^^  ^^^  gj„g,y^  ^^^^^  ^  ^^ 

Tbe  greens,  employed  in  painting,  are  bhu;k.   Manganese  gives  the  best ;  iron,  an 

made  with  the  green  oxide  of  copper,  or  opaque,  dull,  blistered  black,  which  easily 

sometimes  with  a  mixture  of  yellow  and  turns  to*  red.      The  makers  of  colours,  baye 

bliicTliey  most  be  previously  melted  with-  therefore  combined  several  metaUic  oxides 

tiieir  fiox;    witliont  this  precaution  they  which,singly,  do  not  afford  bUcks,  and  they 

would  become  black ;   but  they  do  not  have  obtained  a  very  beantifol  colour,  but 

change  after  the  first  fusion.  it  is  subject  to  scale  and  become  dull. 

They  roost  not  be  treated  with  a  violent        The  oxides  are  those  of  manganese,  the 

fire  or  they  would  totally  disappear^    I'he  brown  oxides  of  copper,  and  a  little  of  that 

green  grounds  by  strongheat  are  made  with  of  cobalt    Grey  is  obtained  by  suppres- 

the  oxides  of  cobalt  and  nickel,  but  it  is  sing  the  quantity  of  copper  and  increasing 

only  a  brownish  green.  tbe  quantity  of  flux. 

The  bluish  greens,  named  sky-bine,  for-        The  Sevres  manufiictory  is  the  only  one ' 

meriy  a  colour  very  much  In  esteem,  can  which  has  as.  yet  produced  beautiful  blacks 

only  be  used  on  tender  porcelain;    they  with  a  strong  fire.    This  is  more  owing  to 

always  scale  off  frcun  hard  porcelain,  be-  the  quality  of  the  biscuit  than  to  any  pecn- 

canse  there  is  potash  in  their  composition,  liarity  of  process.    It  is  by  a  mixture  of 

These  greens  cannot  be  used  on  glass  be-  blue  with  tlie  oxides  of  manganese  and  iron 

canse  they  afford  a  dirty  colour :  it  is  ne-  that  they  make  this  very  brilliant  black. 
cessary  to  put  a  yellow  on  one  side,  and  a        Th^  blacks  for  opaque  glass  are  made  th« 

uore  or  less  pale  bhie  on  the  other,  in  same  as  for  pahitmg,  by  giving  different 

order  to  produce  a  green.    This  colour  doses  of  solvent. 

may  likewise  be  fiibricated  by  mixing  a        After  the  display  of  the  principles  of 

Mue  with  the  yellow  oxide  of  iron.    Brong-  fabricating  each  principal  colour,  it  is  dear 

mart  hoped  to  obtain  a  greeq  from  the  that  by  mixing  these  colours  all  possible 

oxide  of  chrome ;  and  the  experiments  he  shades  may  be  obtained:  and  also  that  care 

made  promised  to  be  attended  with  sue-  in  the  preparation,  choice  of  materials,  and 

cess.    The  pure  chromate  of  lead  fixed  on  jt»t  proportions  of  doses,  must  exhibit  very 

porcelain  by  means  of  a  strong  fire,  afforded  sensible  differences  to  the  experienced  eye 

him  a  very  deep  and  very  fixed  blue,  of  of  a  painter.    A  knowledge  of  the  compo- 

conBderab|e  beauty.  sition  of  colours  does  not  give  the  requisite 

^  ^_.  .  n D^  <^*^  a**^  neatness  in  making  tliem  up. 

Omeemmg  Dietret  and  Brmm  Jledi.  q„  recapitulating  the   facts  here '  just 

Thete  are  obtained  by  mixtures  of  differ-  stated,  in  order  to  present  them  in  a  gene- 

ent  proportions,  of  manganese,  brown  oxide  tal  view;  we  see,  first,  that  amongst  the 

of  copper,  and  the  oxide  of  iron,  called  colours  osoally  employed  for  hard  porcelain, 

amber,  lliey  are  likewise  previously  (used  one  only  is  susceptible  of  change,  namely, 

ia  their  solvents,  so  that  they  do  not  in  the  the  carmine ;  and  this  may  be  replaced  by 

least   change  on  tender  porcelain;   lead  the   reds  of  Iron,   and   then   no   colour 

^  not  baving  the  same  action  on  tiie  oxide  of  changes. 

aanganese  as  it  has  on  that  of  iron.    This        M.  Brougniart  presented  to  the  Institute 

colour  may  be   employed  very  well   on  an  unbaked  head  made  in  this  manner,  and 

|las!«.  a  painting  of  two  roses,  the  one  baked  and 

Tbe  brown  red,  ground  by  strong  heat,  the  other  in  its  first  state.    There  was  not 

known  by  the  name  o€  JbtuU  eaUUy  wre  any  difference  between  theuL 

made  in  the   rame  manner :   feld-»'par  is        Secondly,   That  amongst  the  colours  of 

their  flux.    Hiere  is  no  titanium  in  their  soft  porcelain  and  enamel,  several  change 

composition,  thoogh  generally  asserted  in    considerably,  particalarly  tha  reds  of  iron 
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ftiid  gold,  with  the  yellows,  greens,  and 
browns.  None  have  been  suhstitoted  in- 
stead of  them,  this  species  of  painting  be- 
ing almost  abandoned. 

Thirdly,  That  several  of  these  colours 
change  likewise  upon  the  glass  by  becom* 
ing  perfectly  transparent,  {Murticolarly  the  ' 
yellows  and  violets. 

Fourthly,  That  neither  an  additional  cal- 
cination, nor  an  additional  fiision,  as  has 
been  suspected,  will  prevent  them  from 
changing :  for  this  method  alters  the  colours 
tiiat  change,  and  does  nothing  to  the  rest. 
The  change  which  several  colours  undergo 
on  tender  porcelain,  and  on  gkiss,  does  not 
therefore  relate  to  the  nature  of  their  com- 
position, but  rather  to  that  of  the  body  on 
which  they  are  placed.  Consequently,  by 
mippressing  the  carmine  of  gold  from  the 
colours  of  hard  porcelain  we  shall  have  a 
aeries  of  unchangeable  colours. 

ENAROEA,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order. 
Essential  character :  calyx  none ;  petals  six, 
oblong,  ovate,  concave,  acute,  three  outer, 
three  inner,  green  spotted ;  berry  three- 
celled,with  four  or  five  globular  seeds.There 
is  but  one  species,  viz.  £.  marginata,  a  na- 
tive of  Terra  del  Fuego. 

ENCALYPTA,  in  botany,  a  genus  of 
the  Cryptogamia  Musci  class  and  order. 
Capsule  cylindrical ;  fringe  simple,  of  six- 
teen linear  erect  distinct  teeth  -,  veil  com- 
panulate,  inflated  kix.  There  are  six  spe- 
des. 

ENCAUSTIC,  the  same  with  enamel- 
ling and  enamel.    See  Enamelung. 

Encaustic  paintingy  a  method  of  paint- 
ing made  use  of  by  the  antients,  in  which 
wax  was  employed  to  give  a  gloss  to  their 
colours,  and  to  preserve  them  from  the  in- 
juries of  the  air. 

ENCHASING,  or  Chasing,  the  art  of 
enriching  and  beautifying  gold,  silver,  and 
other  metal  work,  by  some  design,  or 
figures  represented  tliereon,  in  low  relievo. 
See  Relievo  and  Sculpture. 

Enchasing  is  practised  only  on  hollow 
thin  works,  as  watch-cases,  cane-heads, 
tweezer- cases,  or  the  like.  It  is  performed 
by  punching  or  driving  out  the  metal,  to 
form  the  figur€,  from  within  side,  so  as  to 
stand  out  prominent  from  the  plane  or  sur- 
face of  the  metal.  In  order  to  this  they 
provide  a  number  of  fine  steel  blocks,  or 
puncheons,  of  divers  sizes;  and  the  design 
being  drawn  on  the  surface  of  the  metal, 
they  apply  the  inside  upon  the  heails  or 
tops  of  these  blocks,  du^ctly  under  the 
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tines  or  parts  of  the  figures ;  then  witfii  » 
fine  hammer,  striking  on  the  metal,  sustaiD- 
ed  by  the  block,  the  metal  yields  and  the 
block  makes  an  mdenture  or  cavity  on  the 
inside,  corresponding  to  which  there  is  a 
pronunence  on  the  outside,  which  is  to  stand 
for  that  part  of  the  figure. 

Thus  the  workman  proceeds  to  diase  and 
finish  all  the  parts  by  successive  applica- 
tion of  the  bk>ck  and  hammer,  to  the 
several  parts  of  tibe  design.  And  it  is 
wonderfu]  to  consider  with  what  beauty 
and  justness,  by  this  sunplc  piece  of  me> 
chanism,  the  artists  in  this  kind  will  repre- 
sent foliages,  grotesques,  animals,  histo- 
ries, &c. 

ENCHELIS,  in  natural  history,  a  genus 
of  the  Vermes  Infusoria.  Worm  invisible 
to  the  naked  eye,  very  simple,  cylindrical. 
There  are  fifteen  species.  An  account  of 
these  may  be  found  in  Adams  ^  On  the 
Microscope." 

ENCROACHMENT,  in  law,  an  unhiw- 
fid  gaining  upon  the  rights  or  possessions  of 
another.  It  is  generally  applied  to  the 
unlawful  occupation  of  wastes  and  com- 
mons. 

ENDEAVOUR,  where  one  endeavonn 
actually  to  commit  felony,  &t.  he  is  pumsh- 
able  as  for  a  misdemeanour;  and  an  assault, 
with  intent  to  rob,  is  punished  by  transpor- 
tation.   Stat.  7,  Geo.  IL  c.  31. 

ENDECAGON,  a  plane  geometrical 
figure  of  eleven  sides  and  eleven  angles.  If 
each  side  of  this  figure  1,  its  area  will  be 
9.3656399 zsz^oftht tangents  of  73^ de- 
grees to  the  radius  one. 

ENDEMIC,  or  Endbmical  ductua, 
those  to  which  the  inhabitants  of  particular 
countries  are  subject  more  than  others,  on 
account  of  the  air,  water,  situation^  and 
manner  of  living. 

ENDIVE,  in  botany,  &c.  broad-leaved 
succory.    See  Cichorivw. 

ENDOWMENT,  m  law,  is  the  widow's 
portion ;  being  a  third  part  of  all  the  finee- 
hold  lands  and  tenements,  of  which  her  hus- 
band was  seized  at  any  time  during  the 
coverture.  Of  lands  not  fireehold,  her  por- 
tion varies  according  to  the  custom  in  dif- 
ferent places. 

ENEMY,  in  law,  an  aUen  or  foreigner, 
who  in  a  public  capacity  invades  any  coun- 
try, and  who  cannot  be  punished  as  a 
traitor,  but  must  be  subjected  to  martial 
law.  An  alien  residing  here,  under  the  pro- 
tection of  the  king's  peace,  may  be  dealt 
with  as  a  traitor,  because  he  owes  a  qualir 
fied  allegiance. 
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ENFRANCHISEMENT,  in  law,  the 
incorporating  a  peraon  into  any  society  or 
body  politic ;  sucli  as  tiie  enfrancimement 
of  one  ma<|e  a  citizen  of  London  or  other 
city,  or  burgess  of  any  town  corporate,  be- 
cause he  is  made  partaker  of  its  liberties, 
or  firaudiiies. 

ENGINE,  in  mechanics,  n  a  compound 
machine,  made  of  one  or  more  medumical 
powen,  as  levers,  puUies,  screws,  &c.  in 
order  to  raise,  cast,  or  sustain  any  weight, 
or  produce  any  effect  which  could  not  be 
easily  effected  otherwise. 

Engines  are  extremely  numerous;  some 
used  in  war,  as  the  battering-ram,  haUista, 
waggons,  chariots,  ice;  others  in  trade 
and  manufiictures,  as  cranes,  milb,  presses, 
Sic. ;  others  to  measure  time,  as  clocks, 
watdies,  &c. ;  and  others  for  the  illustration 
of  some  branch  of  science,  as  the  orrery, 
cometarinm,  and  the  like. 

In  general  we  may  observe,  concerning 
engines,  that  they  consist  of  one,  two,  or 
more  of  the  simple  .powers  variously  com- 
bined togetiier;  that  in  most  of  them  the 
aids  in  peritfochio,  the  lever,  and  the  screw, 
are  the  constitutent  parts ;  ti»t  in  all  a  cer- 
tain power  is  applied  to  produce  an  effect 
of  mudi  greater  moment ;  and  that  the 
greatest  effect  or  perfection  is  when  it  is 
set  to  work  with  four-ninths  of  that  charge 
which  is  equiralent  to  the  power,  or  will 
but  just  keep  the  machine  in  equilibrio. 

In  all  machines  the  power  will  just  sus- 
tain the  weight,  when  they  are  in  the  in- 
▼eiae  ratio  of  their  distances  from  the  cen- 
tre oi  motion. 

Engine,  fire,  by  Rowntree.  We  have 
selected  an  engine  by  this  maker  to  give  a 
drawing  and  description,  as  it  is  greatiy  supe- 
rior to  the  common  engine  with  two  force 
pumps.  As  that  kind  of  engine  has  so  often 
l|een  described  by  various  authors,  and  its 
principle  so  easily  comprehended  from  the- 
description  of  a  force-pump ;  we  judged  it 
■nnecessaiy  to  give  any  drawing  of  it.* 

Hie  fire  engine,  by  Rowntree,  is  a  dou- 
ble force-pump,  of  a  peculiar  construction, 
similar  in  its  action  to  the  beer-engine 
(described  under  that  article),  but  as  it  is 
on  a  much  burger  scale,  its  constructions  are 
of  course  varied.  Plate  Rowntree's  Engine, 
fig.  1  and  2,  arc  two  elevations  at  right 
a^es  to  each  other,  of  the  external  part 
of  the  engine  mounted  on  four  wheels.  Fig. 
3  and  4,  are  two  sections  perpendicular  to 
each  other,  of  the  body  of  the  enguie  or 
pmnp :  ^»  5  and  6,  are  parts  of  the  engine. 
Tlie  same  letters  are  used  as. far  as  they 
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apply  in  all  the  figures,  A,  A,  A,  A ;  Bg,^ 
and  4,  is  a  cast-iron  cylinder  truly  bored,  it  is 
ten  inches  dtamcfer  and  fifteen  long,  it  has 
a  fianch  at  each  eiul  whereon  to  screw  two 
covers,  with  stuffing  boxes,'  a^a,  in  theur 
centres,  through  which  the  spindle,  B,B, 
of  the  engine  passes,  and' being  tight  pack- 
ed with  hemp  round  the  collar,  makes  a 
tif^t  jomt ;  the  piston,  D,  is  affixed  to  the 
spindle  within  the  cylinder,  and  fits  it  tight 
all  round  by  means  of  leatiiers,  applied  as 
described  in  the  beer-engine ;  at  E,  fig.  4,  a 
partition  called  a  saddle,  is  fixed  in  tiie 
cylinder,  and  fits  against  the  back  of  the 
spindle  tight  by  a  leather. 

We  have  now  a  cylinder  divided  by  the 
saddle,  E,  and  piston,  mto  two  parts,  whose 
capacity  can  be  increased  and  diminished 
by  moving  the  piston,  with  proper  passages 
and  valves  to  bring  and  convey  away  the 
water :  this  will  form  a  pump.  These  pas- 
sages are  cast  in  one  piece  with  the  cylin- 
der :  one,  d,  for  bringmg  the  water  is  square, 
and  extends  about  ^d  round  the  cylmder ;  it 
connects  at  bottom  with  a  pipe,  e;  at  its 
two  upper  ends  opens  into  two  kirge  cham- 
bers,/^, extending  near  the  whole  length 
of  the  cylmder,  and  closed  by  covers,  h  A, 
screwed  on :  t  Xp,  are  scpiare  openings  (shewn 
by  dotted  squares  in  ^g,  3.)  m  the  cylinder, 
communicating  wiffi  the  chambers  :fg,  I  m, 
are  two  valves,  closing  their  ends  of  the  curv- 
ed passage,  d,  and  preventing  any  water  re- 
tnmmg down  tiie  passage,  d:  no, are  two 
passages  fitmi  the  top  of  the  cylinder  to  con- 
vey away  the  water ;  they  come  out  in  the  top 
of  the  cylinder,  which,  together  with  the  top 
of  the  chambere^^,  form  a  hige  flat  surface, 
and  are  covered  by  two  valves,  p,  q,  to  re- 
tain the  water  which  has  passed  through 
them.  A  chamber,  R,  is  screwed  over 
these  valves;  and  has  the  air-vessel,  k,  Bg,  i 
and  t,  screwed  mto  its  top;  firom  each  side 
of  this  chamber  a  pipe,  tow,  proceeds,  to 
which  a  hose  is  screwed,  as  shewn  in  fig.  l. 
Levers,  xx,  are  fixed  to  the  spindle  at  each^ 
end,  as  shewn  in  fig.  1,  and  carry  the  han- 
dles, H  H,  by  which  men  work  tiie  engine. 
When  the  piston  moves,  as  shewn  by  the 
arrow  in  fig.  4,  it  produced  a  vacuum  in 
chamber,/,  and  that  part  of  the  cylinder 
contiguous  to  it ;  the  water  in  tiie  pipe,  e, 
then  opens  the  valve,  m,  and  fills  the  cylin- 
der. The  same  motion  forces  the  water 
contained  hi  the  other  part  of  the  cylinder 
through  the  valve,  q,  into  chamber,  K,  and 
thence  to  the  hose  through  the  pipe,  w;  the 
piston  being  turned  the  ot^er  way,  reverses 
the  operation  with  respect  to  tiie  valves, 
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though  it  continues  the  same  in  itself,  llie 
pipe,  e,  IS  screwed  by  a  flanch  to  an  upright 
pipe,  P,  fig.  5,connected  with  another  square 
iron  pipe,  fastened  along  the  bottom  of  the 
chest  of  the  engine )  a  curved  brass  tube, 
Of  comes  from  this  pipe  through  the  end  of 
the  chest,  and  is  cut  into  a  screw  to  fit  on 
the  suction  hose  when  it  can  be  used ;  at 
other  times  a  dose  cap  is  screwed  on,  and 
another  brass  cap  at  H,  within  the  che^t  is 
screwed  upwards  on  its  socket,  to  open  se- 
veral small  holes  made  in  it,  and  allow  the 
water  to  enter  into  the  pipe ;  in  this  case 
the  engine  chest  must  be  kept  fiiU  of  water 
by  buckets.  The  valves  are  made  of  brass, 
and  turn  upon  hinges.  The  principal  ad- 
vantage of  the  ensrine  is  the  fiicility  with 
which  it  is  cleaned  from  any  sand,  gravel, 
or  other  obstruction.*,  which  a  fire-engine 
will  always  gather  when  at  work. 

The  chambers,  /,  f ,  being  so  large,  allow 
suflicicnt  room  to  lodge  a  greater  quantity 
of  dtft  than  is  likely  to  be  accumulated  in 
the  use  of  the  engine  at  any  one  fire,  and  if 
any  of  it  accidentally  falls  into  the  cylinder, 
it  is  gently  lifted  out  again  into  the  cham- 
bers by  the  piston,  witliont  being  any  ob- 
struction to  its  motion :  to  clear  the  engine 
from  the  dirt,  two  circular  plates,  r  r,  five 
inches  diameter,  are  unscrewed  from  the 
Uds^  ik  A,  of  the  chambers,  fg^  and  when 
cleaned  are  screwed  on  again :  these  screw 
covers  fit  perfectly  tight  without  leather, 
and  can  be  taken  out,  the  engine  cleared, 
and  enclosed  again  in  a  very  short  time, 
even  when  the  engine  is  in  use,  if  found 
necessary. 

The  two  upper  valves,  p  q,  and  chamber, 
K,  can  also  be  cleared  with  equal  ease,  by 
screwing  out  the  air-vessel,  k  kf  fig.  i,  which 
opens  an  aperture  of  6yt  inches,  and  fits  air- 
ti^t,  without  leather,  when  closed.  The 
valves  may  be  repaired  through  the  same 
openings.  The  use  of  the  air-vesiel,  kk, 
fig.  1  and  i?,  is  to  equaliie  the  jet  from  the 
engine  during  the  short  intermittance  of 
motion  at  the  return  of  the  piston  stroke; 
this  it  does  by  the  elasticity  of  the  compres- 
sed air  within  it,  which  forces  the  water  out 
continnaUy>though  not  supplied  quite  regu- 
larly from  the  engine. 

The  engine  from  which  our  drawing  was 
taken  was  made  for  tlie  Sun  Fire  Insurance 
Company,  in  London,  and  from  some  expe- 
riments made  by  their  agent,  Mr.  Samuel 
Hubert,  appears  to  answer  every  purpose. 

Enoinb  for  rtdting  water.  The  frame 
of  the  machine  is  of  cast  iron,  nearly  in  the 
form  of  the  Utter  A ;  there  are  two  of  these 


fhunes,  B  B,  (fig.  1,  Plate  Pomp- Engine,! 
screwed  together  by  means  of  five  wrought 
iron  pillars,  ««« a;  D,  is  another  smaller 
frame,  to  support  the  axis  of  the  fly-wheel, 
connected  with  the  otlier  frame  by  three 
short  pillars ;  £,  is  the  fly  wheel  turned  by 
winches  on  the  end  of  its  axis;  it  has  a  pi- 
nion (13)  of  13  leaves  upon  its  axis,  tnniing 
a  wheel  (48)  of  48  teeth,  on  whose  axis  are 
two  cranks,  b  b,  opposite  to  each  other,  to 
work  tlie  pumps;  et,  are  the  two  crank 
rods,  made  each  in  two  branches,  and  joint- 
ed at  the  lower  end  into  two  other  rods,//^ 
which  slide  through  holes  made  in  the  fixed 
^MTs,  g  gf  fig.  2 ;  the  crank  rods  receivei 
these  ban  between  their  two  branches,  and 
by  this  means,  though  the  rods,//,  are  con- 
fined by  tlieir  guides  to  move  truly  vertical, 
the  crank  rods,  e  e,  can  partake  of  the  urrego- 
lar  motion  of  the  crank.  The  pump  rods  of 
the  pumps  are  screwed  to  the  rods,//,  by 
two  nuts,  and  go  down  into  the  pumps,  G  H, 
supported  from  the  iron  frame  by  eight  iron 
braces,  A  A.  The  pimips  consist  of  two  bar- 
rels, G  H,  with  valves  at  the  bottom,  allow- 
ing water  to  enter  them  freely,  but  pre- 
yentmg  its  return;  the  buckets  fixed  to  the 
pump  rods  fit  the  barrels  truly,  and  have 
valves  in  them  shutting  downwards;  I,  is  a 
chest  bringing  water  to  the  valves  in  the 
bottom  of  the  barrels ;  K,  is  another  com- 
municating with  the  top  of  the  barrels  by 
two  crooked  passages  to  carry  away  the 
water  from  them ;  the  barrels  are  close  at 
top,  and  the  pump  rods  pass  through  close 
stuffing  boxes,  through  which  no  water  will 
leak  by  them.  Tlie  action  of  the  pump  ia 
the  same  as  the  common  sucking  pump; 
when  the  bucket  ii  drawn  up,  tlie  valve  in  it 
doses,  and  it  forms  a  vacuum  in  the  lower 
part  of  the  barrel;  this  causes  the  water  te 
ascend  into  it  through  the  chest,  I,  to  restore 
the  equilibrium,  at  the  same  time  it  raises 
all  the  water  which  was  above  it  through 
the  chest,  K «  on  the  descent  of  the  bucket 
the  valve  at  the  bottom  of  the  barrel  shots, 
and  prevents  the  escape  of  the  water;  the 
valve  in  the  bucket  opens,  and  the  water 
passes  through  it,  ready  to  be  raised  at  the 
next  stroke.  The  bairels  in  question  are 
3^  inches  diameter,  and  8  inches  stroke. 
As  die  two  cranks,  b.b,  are  opposite  each 
other,  when  one  bucket  is  rising,  the  other 
is  going  down;  by  this  means  the  power 
required  to  turn  the  machine  by  the  handles 
is  equalized,  and  also  the  quantity  of  water 
raised  by  the  engine. 

Engines  for  raising  water  by  the  pretmra 
and  descent  of  a  colam  indeied  in  a  pipe 
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have  been  lately  erected  in  different  parts 
«f  tiie  country.    The  principle  now  advert- 
ed to  was  adopted  in  some  machinery  exe- 
cuted in  France  about  1731,  and  was  likewise 
adopted  in  Cornwall  more  than  forty  years 
ago;  bot  tfaa  pressure  engine,  of  which  we 
are  about  to  give  a  particnhu'  description^ 
is  the  invention  of  Mr.  R.  Trevithick,  who 
probably  was  not  aware  that  any  thing  at 
an  similar  bad  been  attempted  before.  This 
engine,  a  section  of  which  on  a  scale  of  }d 
of  an  inch  to  a  foot  is  shewn  in  PlatePressure- 
Eagmes,  one  was  esaeted  about  eight  years 
ago  at  the  Dniid  copper  mine,  in  the  parish  of 
Ulogan,  nearTmro.  A  B,  represents  a  pipe 
aix  inches  in  diameter,  through  which  water 
descends  from  the  head  to  the  place  of  its 
delivery  to  run  off  by  an  adit  at  S,  through 
aiallof34fttfaomsin  the  whole;  that  is  to 
•ay,  in  a  close  pipe  down  the  slope  of  a  hill 
SOO  ftthoms  long,  with  26  fttfaoms  fidl ;  then 
perpendicularly  six  fathoms,  till  it  arrives  at 
B,  and  thence  through  the  engine  from  B  to 
8  two  fathoms ;  at  the  turn,  B,  the  water 
enters  into  a  chamber,  C,  the  lower  part  of 
wfaidi  terminates  in  two  brass  cylinders, 
lour  inches  in  diameter ;  in  which  two  pings 
or  pistons  of  lead,  D  and  £,  are  capable  of 
moving  up  and  down  by  their  piston  rods, 
which  pass  through  a  close  packing  above, 
and  are  attached  to  the  extremities  of  a 
chain  leading  over  and  properiy  attached  to 
the  wheel,  Q,  so  that  it  cannot  slip. 

The  leaden  pieces,  D  and  £,  are  cast  in 
liieur  places,  and  have  np  packing  whatever. 
They  move  very  easily ;  and  if  at  any  time 
tfaey  should  become  loose,  they  may  be 
apread  ont  by  a  few  blaws  with  a  proper 
jnstmment,  without  taking  them  ont  of  their 
place.  On  th€  side  of  the  two  brass  cylin- 
ders, in  which  D  and  E  move,  there  are 
tqnafe  holes  communicating  towards,  O, 
with  a  horizontal  trunk,  or  square  pipe,  four 
inches  wide,  and  three  inches  deep.  All 
(he  other  pipes,  O,  G,  and  R,  are  six  mdies 
in  diametei^  except  the  principal  cylinder 
wherein  the  piston,  H,  moves;  and  thiscy- 
finder  is  ten  inches  in  diameter,  and  admits 
a  nine  foot  stroke. 

The  piston  rod  works  through  a  stuffing- 
box  above,  and  is  attached  to,  M  N,  whidi 
'%  the  pit  rod,  or  a  perpendicular  piece  di- 
vided into  two,  so  as  to  allow  its  alternate 
motion  up  and  down,  and  leave  a  space  be- 
tween, without  touching  the  fixed  appara- 
tus, or  great  cylinder.  Ibe  pit  rod  is  pro- 
longed down  in  the  mine,  wliere  it  is  em- 
ployed to  work  the  pump ;  or  if  the  engine 
was  appHed  to  miD-woik,  or  any  other  ose. 


this  rod  would  be  the  commtmication  of  the 
first  mover.  K  L,  is  a  tumbler,  or  tumbling 
bob,  capable  of  being  moved  on  the  gud- 
geons, V,  from  its  present  position  to  ano- 
ther, in  which  the  weight,  L,  shall  hang  over 
with  the  same  inclination  on  the  opposite 
side  of  the  perpendicular,  and  consequently 
the  end,  K,  will  then  be  as  much  depressed 
as  it  is  now  elevated. 

The  pipe,  R  S,  has  its  lower  end  immersed 
in  a  cistern,  by  which  means  it  delivers  its 
water  without  the  possibility  of  the  external 
air  introducmg  itself ;  so  that  it  constitutes 
a  Torricellian  coltmm,  or  water  barometer, 
and  renders  the  whole  column  from  A  to  S 
effectual,  as  we  shall  see  in  our  view  of  the 
operation. 

The  operation.  Let  us  suppose  the  lower 
bar,  K  V,  of  the  tumbler  to  be  horixontal, 
and  the  rod,  P  O^  so  situated,  as  that  the 
plugs,  or  leaden  pistons,  D  and  £,  shall  lie 
opposite  to  each  other,  and  stop  the  water 
ways,  G  and  F.  In  this  state  of  the  engine, 
thonglveach  of  these  pistons  is  pressed  by  a 
force  equivalent  to  more  than  a  thousand 
pounds,  they  vrill  remain  motionless,  be- 
cause these  actions  being  contrary  to  each 
other,  they  are  constantly  in  eqoilibrio.  The 
gr^t  piston,  H,  being  at  the  bottom  of  its 
cylinder,  the  tumbler  is  to  be  thrown  by 
hand  into  the  position  here  delineated.  Its 
action  upon,  O  P,  and  consequently  upon 
the  vrheel,  Q,  draws  up  the  phigE,  and  de- 
presses D,  so  that  the  water  way,  F,  becomes 
open  from  A  B,  and  that  of  G  to  the  pipe 
R :  the  water  consequently  descends  from 
A  to  C,  thence  to  F,  until  it  acts  above  the 
piston  F.  Tliis  pressure  forces  down  the 
piston,  and  if  there  be  any  water  below  the 
piston,  it  causes  it  to  pass  through  G  G  G 
into  R :  during  the  fidi  of  the  piston,  which 
carries  the  pit  rod,  M  N,  along  virith  it,  a 
sliding  block  of  wood,  I,  (dotted)  fixed  to 
tfiis  rod  is  brought  into  contact  with  the  tail, 
K,  of  the  tumbler,  and  lowers  it  to  the  hori- 
zontal position  beyond  which  it  oversets  by 
the  acquired  motion  of  the  weight  L.  * 

The  mere  rising  of  the  piston,  if  there 
was  no  additional  motion  in  the  tumbler, 
would  only  bring  the  two  plugs,  D  and  £,  to 
the  position  of  rest,  namely,  to  close  G  and 
F,  and  then  the  engine  would  stop ;  but  the 
fall  of  the  tumbler  carries  the  plug,  D,  up- 
wards, quite  clear  of  the  hole,  F,  and  the 
other  plug,  E,  downwards,  quite  clear  of  the 
hole,  G:  these  motions  require  no  consump- 
tion of  power,  because  the  plogi  are  in 
eqnilibrio,  as  was  just  observed.  In  this 
new  situation  the  column,  A  B,  no  longer 
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c^mnumicates  with  F,  but  acts  tfaroa^  G 
upoD  the  lower  part  of  the  pistoa  H,  and 
raises  it;  while  the  contents  of  the  great 
cylinder  above  that  piston  are  driven  ont 
throogh  F,  and  pass  through  the  opening  at 
D  into  R.  It  may  be  observed,  that  the 
column  whidi  acts  against  the  piston  is  as- 
sisted by  the  pressure  of  the  atmosphere, 
rendered  active  by  the  column  of  water 
hanging  in  R,  to  which  that  assisting  pres- 
sore  is  equivalent,  as  has  already  been  no- 
ticed. When  the  pbton  has  ascended 
through  a  certam  length,  another  slide  or 
block  upon  the  pit-rod  (not  seen)  applies 
agamst  the  tail,  K,  of  the  tumbler,  which  it 
raises  and  again  oversets,  producing  once 
more  the  position  of  the  plugs,  D  £,  here 
delineated,  and  the  consequent  descent  of 
the  great  piston,  H,  as  before  described. 
The  descent  produced  the  former  effect  on 
the  tumbler  and  plugs,  and  in  this  manner 
It  is  evident  that  the  alternations  will  go  on 
without  limit,  or  until  the  manager  shall 
think  fit  to  place  the  tumbler  and  plugs, 
D  £,  in  the  positions  of  rest,  namely,  so  as 
to  stop  the  passages,  F  and  G.  The  length 
of  tiie  stroke  may  be  varied  by  altering  the 
positions  of  the  pieces,  I,  and  the  other 
lower  down,  which  will  shorten  the  stroke, 
tl:e  nearer  they  are  togetlter;  as  in  that 
ease  they  will  sooner  aitemate  upon  the 
tail,  K.  As  the  sudden  stoppage  of  the 
descent  of  the  column,  A  B,  at  the  instant 
when  the  two  plugs  were  both  in  the  water- 
way might  jar  and  shake  the  apparatus,  those 
plugs  are  made  half  an  inch  shorter  than 
the  depth  of  the  side  holes,  so  that  in  that 
ease  the  water  can  escape  directly  through 
both  the  small  cylinders  to  R.  This  gives 
a  moment  of  time  for  the  generation  of  the 
contrary  motion  in  the  piston,  and  the  water 
in  G  G  G,  and  greatly  deadens  the  conciis- 
lion  which  might  else  be  produced.  See 
Steam  Engine. 

Some  former  attempts  to  make  pressure 
engines  upon  the  principle  of  tlie  steam-en- 
gine have  failed;  because  water  not  being 
elastic,  could  not  be  made  to  carry  the  pis- 
ton onwards  a  little,  so  as  completely  to 
shut  one  set  of  valves  and  open  another ; 
in  the  present  judicious  construction  the 
tumbler  performs  the  office  of  the  expansive 
Ibree  of  steam  at  the  end  of  the  stroke. 

ENGiNtybr  drMtifc  pHeM,  used  at  build- 
ing Westminster  bridge,  is  constructed  as 
follows :  A,  (Plate  V.  Miscel.  fig.  3.)  is  the 
great  shaft,  on  which  are  the  great  wheel  and 
dmm :  B,  the  great  wheel  with  cogs,  that 
turns  a  trundle  head  with  a  fiy,  to  prevent 
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the  hofse*s  fidling  when  the  ram  is  As- 
charged  ;  C,  the  drum  on  which  the  great 
rope  is  wound ;  D,  the  follower  (with  a  rol- 
ler at  one  comer)  in  whidi  are  contained 
the  tongs,  to  take  hold  of  the  ram,  and  are 
fiistened  to  the  other  end  of  the  great  rope, 
which  passes  over  the  pulley,  near  the  up- 
per end  of  the  guides  between  which  the 
ram  f4lls;   E,  the  inclined  planes,  which 
serve  to  open  the  tongs,  and  discharge  the 
ram ;  F,  the  spiral  barrel  tliat  is  fixed  to  the 
drum,  on  which  is  wound  a  rope  with  a 
counterpoise,  to  holder  the  follower  from 
accelerating,  when  it  fidls  down  to  take  up 
the  ram ;  G,  the  great  bolt  which  locks  the 
drum  to  the  great  wheel ;  H,  the  small  le- 
ver, which  has  a  weight  fixed  at  one  end, 
passes  through  the  great  shaft  below  the 
great  wheel,  and  always  tends  to  push  the 
great  bolt  upwards,  and  lock  the  dmm  to 
the  great  wheel;  I,  the  forcing  bar,  which 
passes  through  the  hollow  axis  of  the  great 
shaft,  bean  upon  the  small  lever,  and  has 
near  the  upper  end  a  catch  by  which  the 
crooked  lever  keeps  it  down;  K,  the  great 
lever,  which  presses  down  the  forcing  bar, 
and  discharges  the  great  bolt  at  the  time 
the  long  end  b  lifted  up  by  the  follower  i 
I^  the  crooked  lever,  one  end  of  which  has  a 
roller,  that  is  pressed  upon  by  the  great 
rope,  the  other  end  bears  upon  the  cateh  of 
the  forcing  bar  during  the  time  the  follower 
is  descending;  M,  the  spring  that  presses 
against  the  crooked  lever,  and  dischaiges  it 
from  the  catch  of  the  forcing  bar  as  soon  aa 
the  i;reat  rope  slackens  and  gives  liberty  to 
the  small  lever  to  push  up  the  bolt 

By  the  horseli  going  round,  the  great 
rope  is  .wound  about  the  dram,  and  the 
ram  is  drawn  up,  till  the  tongs  come  be- 
tween the  inclined  planes,  where  they  are 
opened,  and  the  ram  is  discharged. 

Immediately  after  the  ram  is  discharged, 
the  roller,  which  is  at  one  end  of  the  fol- 
lower, takes  hold  of  the  rope  that  is  fast- 
ened to  the  long  end  of  the  great  lever,  and 
lifts  it  up ;  the  other  end  presses  down  the 
forcmg  iMur,  unlocks  the  dram,  and  the  fol- 
lower comes  down  by  its  own  weight 

As  soon  as  the  follower  touches  the  ram, 
the  great  rope  slackens,  and  the  spring,  M , 
discharges  the  crooked  lever  from  the  catch 
of  the  forcing  bar,  and  gives  liberty  to  the 
small  lever  to  push  up  the  great  bolt,  and 
to  lock  the  dram  to  the  great  wheel,  and 
the  ram  is  drawn  up  again  as  before. 

ENGINEER,  in  the  mUitary  art,  an 
able,  expert  man,  who  by  a  perfect  know- 
ledge in  mathematics,  delineates  upon  pa- 
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'per,  or  mariu  apon  tiie  ground,  all  sorts  of  closely,  it  might  be  proved,  that  ontiiues 
forte,  and  other  works  proper  for  offence  have  been  cat  in  metals,  representing 
•nd  defence.  He  should  understand  the  figures,  &c.  from  the  most  remote  periods 
art  of  ibrtification,  so  as  to  be  able,  not  of  antiquity,  but  being  sulject  to  decay, 
only  to  discover  the  ddects  of  a  place,  but  tliey  have  not  reached  our  time  as  the 
to  find  a  remedy  proper  for  them,  as  also  more  durable  granites  have  done,  embel- 
bow  to  make  an  attack  upon,  as  well  as  to  lished  with  hieroglyphics  cut  in  them  in  a 
defend  the  place.  Engineers  are  extremely  manner  vrfaich  might  be  printed  on  paper, 
necessary  for  these  purposes :  wherefore  i%  Aiguing  fit>m  these  premises,  it  may  be  in- 
is  requisite  that,  besides  being  ingenious,  ferred,  that  the  antienti  understood  the  art 
they  diould  be  brave  in  proportion.  When  of  engravmg  in  metal,  though  without  con- 
at  a  siege  tiie  engineers  have  narrowly  sur-  ceiying  that  the  copies  of  their  productions 
▼eyed  the  place,  they  are  to  make  their  re-  mii^t  be  multiplied  by  means  of  ink  on 
port  to  the  general,  by  acquainting  him  s(^  white  doth,  or  similar  materials.  Al- 
which  part  they  judge  the  weakest,  and  bert  Dorer,  bom  in  1470,  and  who  died  at 
where  approadies  may  be  made  with  most  Nuremberg  1528,  is  said  to  have  been  the 
success.  Their  business  is  also  to  delineate  first  person  on  record  claiming  the  name  of 
the  lines  of  drcumvallation  and  contraval-  an  engraver  in  the  long  list  of  cdebrated 
lation,  taking  all  the  advantages  of  the  artists ;  but  certainly  very  excdlent  en- 
ground  ;  to  mark  out  the  trenches,  places  graved  1)rB8s  figures,  the  lines  filled  with 
of  arms,  batteries,  and  lodgments,  taking  substances  to  show  them  more  clearly,  are 
care  that  none  of  their  works  be  flsinked  or  now  extant  on  tombs  m  some  hundreds  of 
discovered  from  the  pfau^e.  After  making  a  churches  in  England,  the  dates  of  many 
fiuthfiil  report  to  the  general  of  what  is  a  of  which  are  prior  to  the  time  of  his  birth, 
doing,  the  engineers  are  to  demand  a  suffi-  Thu  feet  will  serve  to  prove  that  the  print- 
dent  number  of  workmen  and  utensils,  and  ta^  of  engraved  plates  was  discovered  be- 
whatever  else  is  neceraaiy.  tween  1470  and  1528 ;  indeed  the  perfec- 

ENGRAFTING,  or  Grafting,  m  gar-  tion  that  engraving  had  reached  in  the  lat- 

dening.    See  the  article  Graftihg.  ter  century,  plainly  demonstrates  that  the 

ENGRAILED,  or  Ingraxi.bd,  in  he-  use  of  the  graver  was  by  no  means  a  mo- 

nldry,  a  term  derived  from  the  Frendiy  dem  disooveiy.    The  encouragement  of  the 

hafl ;  and  signifying  a  thing  the  bafl  has  fine  arts  has  ever  been  a  distinguishing  trait 

ftOen  upon  and  broke  off  the  edges,  leaving  of  the  inhabitants  of  the  continent  of  Eu- 

them  ragged,  or  with  half  rounds,  or  semi-  rope ;  it  is  not  wonderfel,  therefore,  that 

circles,  struck  out  of  their  edges.  engraving  closely  followed  the  footsteps  of 

ENGRAVING.    This  term  is  at  pre-  the  parent  arts,  and  flourished  there  in 

sent  confined  to  the  art  of  excavating  cop-  greater  perfection  than  in  Engbnd,  where 

perandwood,inlines,ln  sojudidousaman-  ^^  ^▼^  l>^ci>  ^  ^  "tate  of  miserable 

ner  as  to  produce  imitations  of  paintings  depression  tiU  within  the  last  centniy,  when 

and  drawings  when  printed  on  paper.    It  is  literature  was  supposed  to  recdve  some  aid 

certain  that  engraving  for  the  prodaction  of  firOm  the  graver,  tiie  booksellen  taking  the 

prints  wasunlmovrn  long  alter  the  practice  h>nt,  have  encouraged  the  predilectionrof 

of  painting  in  oil  had  arrived  to  great  per-  the  public,  which  has  operated  as  a  stimulus 

fection,  but  good  prints  are  common  from  to  tiie  artist,  and  th^  consequence  is^  that 

plates  engraved  in  the  fifteenth  century,  the  graphic  embdlishments  of  British  topo- 

many  of  which  are  landscapes  most  labori-  graphical  and  poetical  works  are  equal,  if 

ously,  and  even  excellentiy  performed  by  not  superior,  to  any  in  Europe, 

the  graver,  although  it  is  wdl  known  that  Historical  engravings  for  the  port  folio 

the  instrument  just'mentioned  cannot  finely  and  fiimiture  seemed  at  one  period   to 

express  those  serrated  and  serpentine  lines  advance   rapidly  towards  perfection,    to 

neceasaiy  for  foliage  and  Aort  grass  inter-  which  the  late  Alderman  Boydell  greatiy 

mixed  with  plants,  since  so  admirably  ddi-  contributed ;    but  the  death  of  Strange, 

neated  in  etchings.    A  goldsmith  of  flo-  Hall,  and  WooUet,  have  been  almost  fetal  to 

rence,  named  Maso  Finiguerra,  is  said  to  the  hopes  of  the  anuteur,  which  rest,  in  a 

have  discovered  the  art;  but  this  assertion  great  measure,  upon  Heath,  Sharp,  Brom- 

must  undoubtedly  merely  apply  to  his  ob-  ley,  and  a  few  otiien,  as  in  this  particuhr 

tuning  impressions  fivm  lines  engraved  ori-  instance  we  do  not  indude  those  eminent 

ginally  without  the  least  idea  of  such  a  foreigners  who  have,  or  do  at  present  resiife 

resuH:  were  we  to  ezanune  the  subject  hfi  Enghmd.    Whatever  deficiencies  we  may 
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discover  in  the  prosecntum  of  tl|e  arti  in 
this  conntiy,  is  rortunately  not  to  be  attri- 
buted  to  want  of  genius,  or  relaxation  from 
study  in  the  artist;  the  chill  of  apathy  in 
the  rich,  who  view  a  wretched  coloured  aqna- 
tint  with  the  same  or  more  pleasure  than 
the  most  hiboured  production  of  the  graver, 
is  the  balefol  cause  of  the  languishing  state 
of  hbtorical  engraving.  When  persons 
capable  of  affording  patronage  are  taught 
discrimuiation,  future  WooUets  will  fasci- 
nate the  best  judges  of  engraving. 

We  shall  now  proceed  to  explain  the  me- 
thods of  executing  different  descrptions  of 
engraving.    The  graver,  an  instrument  of 
iteel,  is  the  primary  object  for  engraving 
on  copper;  it  is  square  for  cutting  of  broad 
lines,  and  lozenge  for  the  finest,  and  >  must 
be  tempered  to  that  exact  state  which  will 
prevent  the  pouit  from  breaking  or  wearing 
by  its  action  on  the  metal ;  to  obtain  this 
State,  it  is  customary  to  heat  it  when  too 
hard  on  the  end  of  a  red  hot  poker,  till  it 
assumes  a  straw  colour,  and  then  cool  it  in 
oil ;  if  held  too  long,  it  will  become  blue, 
■oft,  and  useless,  till  the  process  of  tem- 
pering the  steel  is  renewed.    As  it  is  possi- 
ble a  graver  may  be  of  the  proper  degree 
of  solidity,  except  in  some  inconsiderable 
part,  it  would  be  well  to  nib  it  on  the  oil 
stone  till  that  is  ascertained.    The  graver  is 
inserted  in  a  handle  of  hard  wood,  resem- 
bling a  pear  with  a  longitudinal  slice  cut  off, 
which  is  to  enable  the  artist  to  use  it  as  flat 
on  the  plate  as  his  fingers  and  thumb  will 
permit.    In  order  to  prepare  tins  iostru; 
ment  for  cutting  a  clear  smooth  line,  great 
care  must  be  token  in  sharpening  it,  that 
the  original  general  form  should  be  pre- 
served, by  hiying  the  sides  flat  upon  the  oil- 
stone, and  rubl^ng  them  so  as  not  to  round 
them  in  the  least,  after  which  the  graver  is 
to  be  held  sloping  towards  the  person,  and 
rubbed  thus   till  the  point  is  extremely 
sharp;  besides  these , precautions, . it  will 
be  necessary  that  the  point  should  not  be 
exactly  in  a  right  line  with  the  lower  part 
of  the  graver,  but  a  little  higher,  that  it 
may  not  press  too  deep  into  the  copper. 
In  rubbing  the  sides  of  the  graver,  the 
usual  manner  has  been  to  confine  the  right 
arm  close  ]to  the  side,  placing  the  fore  fin* 
ger  of  the  left  hand  on  the  upper  side  of 
the  tool  when  on  the  stone.    This  instru- 
ment is  used  for  finishing  the  imperfections 
discoverable  in  etchings,  and  exclusively  in 
engraving  writing. 

The  scraper  is  a  long  triangular  piece  of 
steel,  tapering  g^ually  from  tlie  handle  to 
the  pouit;  the  ^ee  edges  produced  by  this 


form,  being  sharpened  on  the  oil-stone,  are 
used  for  scraping  off  the  roughness  occa- 
sioned^ by  the  graver,  and  erasing  errone- 
ous lines. 

The  burnisher  is  a  third  iostroment  of 
steel,  hard,  round,  and  highly  polished,  for 
nibbing  out  punctures  or  scratches  in  the 
copper.  'Ilie  oil-stone  has  been  already 
mentioned,  to  those  may  be  added  the  nee- 
dle or  dry  pomt  for  etching,  and  making 
those  extremely  fine  lines  which  cannot  be 
done  with  the  graver. 

Cushions  made  of  soft  leather,  and  filled 
with  fine  sand,  hence  called  sand-bags,  are 
required  for  the  support  of  the  plate  in 
engravin;;,  which,  fW>m  their  circular  sur- 
face, permits  the  copper  to  turn  with  ease, 
and  facilitates  the  cutting  of  tliose  true 
corves  composing  the  shading  of  most  sub- 
jects. The  oil  rubber  and  charcoal  are  ne- 
ceasary  for  polishing  the  pbte. 

Every  thing  depends  upon  the  fr«e  use  of 
the  grayer,  tlierefore  the  utmost  cjre  must 
be  taken  to  hold  it  properly,  by  prevent- 
ing the  uiterposition  oif  the  finger^  between 
the  graver  and  the  plate,  with  the  fore  fin< 
ger  on  the  upper  angle,  which  enables  the 
artist  to  conduct  it  parallel  with  the  sub* 
stance  engraved,  thus  preventing  the  point 
horn  entering  deeply,  and  impeding  the 
progress  of  the  tool, 

To  engrave  well  requires  good  materials, 
though  those  are  nearly  confined  to  two, 
the  graver,  fud  the  best  copper,  the  latter 
should  be  free  from  flaws,  sinall  poncturea, 
well  hammered  to  dose  the  pores,  and  po- 
lished to  such  a  degree  as  to  be  free  from 
the  slightest  scratches. 

To  trace  the  design  intended  for  engrav- 
ing accurately  on  the  plate,  it  Is  usual  to 
heat  the  latter  sufllciently  to  melt  white 
wax,  with  which  it  must  be  covered  equally 
and  thin,  and  suffered  to  cool ;  the  drawmg 
is  then  copied  in  outlines  with  a  black-lead 
pencil  on  paper,  which  is  laid  with  the  pear 
cifled  side  upon  the  wax,  and  the  back  rub- 
bed gently  with  the  bnmishef,  which  will 
transfer  the  lead  to  the  wax.  The  design 
must  next  be  traced  with  an  etching  nee- 
dle through  the  wax  on  the  copper,  when, 
on  wiping  it  clean,  it  will  exhibit  all  the 
outlines  ready  for  the  graver. 

The  table  intcpded  for  engraving  on 
should  be  perfectly  steady,  and  the  sand- 
bags phiced  equally  firm;  in  rutting  of 
curved  or  undulating  lines,  the  graver  must 
be  held  still,  or  moved,  to  suit  the  turning 
of  the  plate  with  the  left  hand,  but  when 
straight  lines  are  intended,  the  plate  is  te 
be  held  stationary,  and  the  graver  nrged 
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fomrd  nJth  more  or  lest  pressure,  accord- 
ing to  the  thickness  of  the  lUie.  Great  care 
it  necessaiy  to  carry  the  hand  with  such 
•teadiness  and  skill  as  to  prevent  the  end 
of  the  line  from  being  stronger  and  deeper 
than  the  commencement;  and  sufficient 
space  most  be  left  between  the  lines  to  en- 
able the  artist  tQ  make  those  stronger,  gra- 
dually, which  require  it.  The  roughness  or 
burr  occasioned  by  the  graver  most  be  re- 
moved by  the  scraper,  the  lines  filled  by 
the  oil-rubber,  and  the  soriace  of  the  cop- 
per cleansed,  in  order  that  the  progress  of 
the  work  may  be  ascertained* 

If  any  accident  aiiould  occur  by  the  slip- 
ping of  the  graver  beyond  the  boundary  re- 
quired, or  lines  are  found  to  be  placed  er^ 
Toneously,  they  are  to  be  eflaced  by  the 
burnisher,  which  leaving  deep  indentings, 
those  must  be  levelled  by  the  scraper^  rub- 
bed with  charcoal  and  water,  and  finally 
polished  lightly  with  the  bumisber. 

As  the  uninterrupted  light  of  the  day 
causes  a  glare  upon  the  sorfiKse  of  the  cop- 
per, hurtfiU  and  daading  to  the  eyes,  it  it 
customary  to  engrave  beneath  the  shade  of 
iilk  paper*  stretched  on  a  square  frame, 
which  is  placed  reclining  towards  the  room 
near  the  sill  of  a  window. 

Such  are  the  directions  and  means  to  be 
employed  in  engraving  historical  subjects ; 
indeed  the  graver  it  equally  necessary  for 
the  completion  of  impeifections  in  etching, 
to  which  mutt  be  added  the  use  of  the  dry 
pomt  in  both,  for  making  the  Aintest  shadet 
in  the  iky,  ardutecture,  drapeiy,  water, 

EMgfwsmg  of  Heautiad9$  difiert  entirely 
from  the  manner  above  described ;  this  me- 
thod of  prododng  prints,  which  retemble 
drawings  m  Indian  ink,  it  said  by  Evelyn, 
hi  hit  hittoiy  of  chalcography,  to  have  been 
ditcovered  by  Prince  Rupert,  and  vras 
aome  yean  past  a  very  frivourite  way  of  en- 
graving pordaits  and  historical  tubjecti ;  of 
the  Ibrmer,  the  large  headt  by  Fty  are  of 
tnperior  eacellence. 

Hie  tools  required  for  this  easy  and  rapid 
mode  of  proceeding,  are  the  gronnding-lool, 
the  tcnper,  and  the  burnisher ;  the  copper- 
pUte  shouhi  be  prepared  as  if  intended  for 
the  graver,  and  laid  flat  upon  a  table,  vHtfa 
a  piece  of  flannel  spread  under  it  to  prevent 
the  plate  fimn  slipping;  the  groundiog-tool 
is  then  held  perpendicularly  on  it,  and 
locked  with  moderate  pressure  backwards 
and  forvrards,  till  the  teeth  of  the  tool  have 
equally  and  regufauiy  marked  the  copper 
from  side  to  tide,  the  operation  is  after* 


wards  repeated  tnm  end  to  end,  and  from 
each  corner  to  the  opposite;  but  it  is  ne* 
cessary  to  observe,  that  the  tool  must  never 
be  permitted, to  cut  twice  in  the  same 
place;  by  this  means  the  suriace  is  con- 
verted into  a  rough  chaos  of  intersections, 
which,  if  covered  with  ink  and  printed, 
would  present  a  perfectly  black  impression 
upon  the  paper. 

To  transfisr  the  design  to  be  scraped,  it 
is  usual  to  rab  the  rough  side  of  the  plate 
vrith  a  rag  dipped  into  the  scrapings  of 
black  chalk,  or  to  smoke  it  with  burning 
wax  taper,  at  in  the  process  for  etching; 
the  back  of  the  design  it  then  covered  with 
a  mixture  of  powdered  red  chalk  and  flake 
white^  and  laid  on  the  pfaite  throujth  which  it 
is  traced ;  partidet  of  red,  in  the  form  of  the 
outlines,are  thut  conveyed  to  the  bfau:k  chalk 
on  the  pfaite,  which  are  to  be  tecured  there 
by  the  marks  of  a  blunted  pomt ;  the  process 
mmt  then  be  carried  on  vrith  the  scraper,  by 
restoring  the  pfaite  in  the  peifectly  light 
parts  of  the  intended  print  to  a  tmooth  sur- 
fiice,  fixmi  which  the  gradations  are  pre- 
terved  by  icraping  off  more  or  less  of  the 
rough  ground ;  but  the  burnisher  is  necet- 
sary  to  poHsh  the  extreme  ^dges  of  dra- 
peiy, dec,  where  the  free  touch  of  the  brush 
in  pamting  represeott  a  brilliant  spot  of 
light  The  deepest  shades  are  sometimet 
etched  and  corroded  by  aqua  Ibrtjs,  and  so 
blended  with  the  menotinto  ground  added 
afterwards,  that  there  is  nothing  offensive  to 
the  eye  in  the  combination. 

Many  prooft  are  required  to  ascertain 
whether  the  scraping  approaches  the  de- 
sired efiect,  which  is  done  by  touching  the 
deficient  parts  with  vriilte  or  bfaick  chalky 
on  one  of  tlie  prooft  from  the  original  draw- 
ing, and  then  endeavouring  to  make  the 
plate  sumfau*  by  frirther  scraping,  or  re-lay- 
ing the  ground  with  a  small  tool  made  ibr 
thb  particular  purpose,  where  too  much  of 
the  roughness  has  been  eflbced. 

EmgrmiMg  mi  SttA  Is  confiujed  to  the  cut- 
ting of  punches,  Ibr  the  conveyance  of  any 
form  a  certain  depth  into  that  or  any  other 
metal,  seals,  and  dyes,  for  impressing  the 
designs  of  coins,  medals,  &c.  on  gold,  silver, 
or  copper,  4rc.  The  punches  are  engraved 
from  models  hi  vrax  made  m  relievo,  and 
when  completed,  are  tempered  to  that  de- 
gree of  solidity  which  wilt  bear  the  violent 
blows  without  haunting  the  finest  parts  or 
bredong  them,  necetvuy  to  produce  the 
matrix  in,  the  tteel  untended  for  striking  of 
ipedalt  or  coins,  which  must  be  heated  to 
prevent  such  a  ditatter,   and  tempered 
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ugain,  for  a  simihr  reaion  to  the  preceding, 
nAer  it  is  finished. 

There  are  several  tools  used  in  finisfaing 
of  dyes,  which  are  graven,  chisseb,  and 
flattens  and  many  little  punches  for  making 
ornamental  borders  and  mooldingB  to  coins 
and  medals;  the  latter  are  always  in 
greater  relief  than  the  former,  and  con- 
sequently more  difficult  to  execute  m  per- 
fection. 

Enfcrating  on  preaou$  Stcnet  is  accom- 
plislied  with  the  diamond  or  emery.  The 
diamond  posMsaes  the  pecaUar  property  of 
resisting  every  body  in  nature,  and,  though 
the  hardest  of  all  stones,  it  may  be  cut  by  a 
part  of  itself,  and  polished  by  its  own  parti- 
cles. In  order  to  render  tfab  splendid  sob- 
stance  fit  to  peiform  the  operations  of  the 
tool,  two  rough  diamonds  are  cemented  ftst 
to  the  ends  of  the  same  number  of  sticks, 
and  rubbed  together  till  the  form  is  obtun- 
ed  for  which  they  are  intended ;  tiie  pow- 
der thus  produced  b  preserved,  and  used 
for  polishing  them  in  a  kind  of  mill  fiunish- 
ed  with  a  wheel  of  iron ;  the  diamond  is 
then  secured  m  a  brazen  dish,  and  the  dust 
mixed  with  olive  oil  applied,  the  wheel  is 
set  in  motion,  and  the  fiiction  occasions  the 
polished  surfiice  so  necessary  to  give  their 
lustre  due  effect.  Other  stones,  as  rubies, 
topQECS,  and  sapphires,  are  cut  into  various 
angles  on  a  wheel  of  copper,  and  the  mate- 
rial for  polisliing  those  is  tripoli  diluted  with 

water. 

A  leaden  wheel,  covered  with  emery 
mixed  with  water,  is  preferred  for  the  cut- 
ting of  emeralds,  amethysts,  hyacmths, 
agates,  granites,  dec.  &c.  and  they  are 
polished  on  a  pewter  wheel  with  tripoli ; 
opal,  hpis  lazuli,  &c.  are  polished  on  a 
wheel  nnde  of  wood. 

Gontrtfy  to  the  method  used  by  persons 
who  turn  metab,  in  which  the  substance  to 
be  wrought  is  fixed  in  the  lathe,  turned  by 
it,  and  the  tool  held  to  the  substance,  the 
engraver  of  chrystal,  lapis  lazuli,  Sec,  fixes 
his  tools  in  the  lathe  and  holds  the  precious 
stone  to  them,  thus  forming  vases,  or  any 
other  shape,  by  interposing  diamond  dust 
mixed  witli  oil,  or  emery  and  water,  be- 
tween the  tool  and  the  salMtance  as  often 
as  it  is  dispersed  by  the  rotary  motion  of 
the  former. 

Tlie  engraving  of  annorial  bearings,  sin- 
gle figures,  devices,  &c.  on  any  of  the  above 
stones  after  they  are  polished,  is  performed 
through  the  means  of  a  small  iion  wheel, 
the  ends  of  the  axis  of  which  are  received 
within  two  pieces  of  iron,  in  a  peipeadicn- 


fau*  position,  that  may  be  dosed,  or  otiber- 
wise,  as  the  operation  requues;  the  toob 
are  fixed  to  one  end  of  the  axis  and  screw- 
ed firm,  the  stone  to  be  engraved  is  then 
held  to  the  tool,  the  wheel  set  in  motion 
by  the  foot,  and  the  figure  gradually  form- 
ed. Tlie  materials  of  which  the  tools  are 
made  is  generally  iron,  and  sometimes 
brus,  they  are  flat,  like  chissels,  gouges, 
ferules,  and  others  have  circular  heads. 
After  the  work  is  finished  the  polishing  is 
done  with  hair  brushes,  fixed  on  wheels,  and 
tripoli. 

Engraemg  on  fVood  has  been  practised  for 
several  centuries,  and  originally  with  toler- 
able success,  it  languished  for  great  part  of 
the  18th  century,  but  revived  towards  the 
dose,  and  is  still  practised  un  a  manner 
which  reflects  credit  en  the  ingenuity  of  the 
age.  Bewick  will  long  be  remembered  by 
his  works  In  this  style  of  engraving,  and  his 
inutators  have  been  numerous  and  success- 
ful. As  it  is  entirdy  different  from  engrav- 
ing on  copper,  the  artist  already  acquainted 
with  that  mode  would  find  himself  at  a  loss 
how  to  proceed  on  wood,  as  the  lines,  in- 
stead of  bdng  cut  into  the  substance,  are 
raised  like  the  letters  of  printing  types,  and 
printed  in  the  same  manner. 

The  wood  used  for  this  purpose  is  box, 
which  is  preferred  for  the  hardness  and 
closeness  of  its  texture ;  the  suifiice  must 
be  planed  smooth  and  the  design  drawn  on 
it  with  a  black-lead  pencil,  the  graver  is 
then  used,  the  finer  excavations  fi^  which 
are  Intended  for  white  interstices  between 
the  black  lines  produced  by  leaving  the 
box  untouched,  and  the  greatest  lights  are 
made  by  cutting  away  the  wood  entirely  of 
the  intended  form,  length,  and  breadth; 
but  the  deepest  shiides  require  no  engrav- 
ing.   Much  of  the  beanty  of  this  kind  of 
engraving  depends  upon  the  printing,  nor 
is  it  every  artist  who  can  excel  in  it,  as  ex- 
pedition and  freedom  are  not  to  be  attain- 
ed ;  in  short,  the  best  wooden  cuti  are  evi- 
dently the  products  rather  of  perseverance 
and   ingenuity   than   easy  confidence  in 
ability,  observable  in  every  line  of  fine^ 
etchings.    There  are  some  vrlio  succeed  to' 
admiration    in   representing   foliage    and 
plants,   but  unfortunately  a  fow  months 
practice  will  enable  a  pupil  to  etch  them  on 
copper  witii  greater  truth:  drapery  and 
architecture  may  be  well  done  in  wood, 
but  the  foces  and  limbs  of  figures  never 
look  welL 

Such  are  the  diffisrent  descriptions  of  en^ 
gnvuig  ydikh  do  not  require  the  aid  of 
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«i|BafcrtM»  of  IkoM  made  liy  the  interYen- 
lioiv  of  tlMt  liqiiid  the  principai  is  Etdungy 
he  that  would  excel  inthU  branch  of  the 
arti  mutt  be  thoroughly  acqnauited  with 
drawiiig,  otherwise  his  works  will  appear 
tasteless  imleed.  The  groimd  used  io  etch- 
iag  is  a  combination  of  asphaltmn,  gnm-> 
masticky  and  viqpn  wax,  mixed  in  soch  pro- 
portions as  will  prerent  the  asphaltum  from 
1»eak]ng  the  compoitition  when  under  the 
aqna  fortis,  or  the  wax  from  making  it  so 
soft  as  to  dose  the  luies  when  cut  through 
it  by  the  needle.  As  every  thing  depends 
npon  the  stability  of  the  ground,  it  should 
l»e  purchased  of  those  persons  who  are  most 
celebrated  for  making  it ;  or  if  the  person 
wishing  to  use  it  prefers  doing  it  himself, 
let  him  remember  that  he  most  keep  every 
particle  of  grease  or  oil  fiur  from  Um  and 
liis  materials,  and  that  without  the  greatest 
care  the  inflammability  of  the  asphaltum 
will  ruin  his  operations  in  melting  them. 
The  proportions  of  the  ingredients  sliould  be 
obtained  by  experiment 

After  being  prepared  in  the  aboye  man- 
ner the  ground  is  tied  in  a  piece  of  lustring 
for  use,  and  another  piece  of  the  same  kind 
of  silk  must  be  made  into  a  dabber  by 
tying  a  qnantity  of  cotton  in  it.  The  cop- 
per-plate, hammered  to  a  considerable  de- 
gree of  hardness,  polished  as  if  intended  for 
the  graver,  and  perfectly  cleansed  with 
whiting,  is  then  secured  at  one  comer  by 
a  hand  vice,  heated  over  a  charcoal  fire, 
1^  the  silk  containing  the  ground  rubbed 
over  it  till  every  part  is  covered  by  the 
melted  composition ;  but  before  it  cools'tlie 
silk  dabber  most  be  applied  in  all  direc- 
tions, tin  the  snrfiice  of  the  plate  is  thinly 
and  equally  nunished.  After  this  part  of 
the  process  is  completed,  several  lengths  of 
wax  taper,  twisted  together,  are  to  be 
lighted,  the  plate  raised  by  the  vice  in  the 
1^  hand,  and  the  right  holding  the  burning 
taper  is  to  be  moved  gently  backwards  and 
forwards  under  the  ground,  carefully  avoid- 
ing  touching  it  with  the  wick,  yet  causing 
the  flame  to  spread  over  the  suriace,  which 
will  render  it  perfectly  black,  smooth,  and 
shining,  in  a  short  time;  this  is  to  be  ascer- 
tained by  turning  the  plate :  if  the  copper 
appears  through  the  ground,  the  taper  must 
he  applied  again  immediately ;  but  if  it  is 
held  too  long  beneath  the  plate,  the  ground 
will  become  opaque,  and  break  when  the 
aqua  fortis  is  used. 

The  next  object  is  to  transfer  the  design 
to  the  gronnd,  which  may  be  done  by 
drawing  it  on  thin  white  paper  with  a  black 
lead  pencil,  and  having  it  passed  through 


the  copper-plate  printers*  rollmg  press,  who 
will  accomplish  it  by  Uying  the  plate  caie- 
folly  on  the  board  of  his  press,  the  pencilled 
paper  slightly  damped  on  it,  and  turning 
the  press  the  lead  will  be  conveyed  firmly 
to  the  gronnd,  which  vrill  appear  in  perfect 
outlines  on  removing  the  paper.  Another 
method  is  to  draw  the  design  reversed  from 
the  origmal;  rub  the  back  with  powdered 
white  chalk,  and  laymg  it  on  the  ground 
trace  the  lines  through  with  a  blunt  point ; 
tiiis  operation  requires  much  precaution  or 
the  point  will  cnt  the  ground ;  besides,  if 
the  paper  is  not  securely  fostened  with  wax 
at  the  comers  it  may  slip,  and  either  inter- 
rupt the  true  continuation  of  lines,  or 
scratdi  the  ground. 

In  working  with  the  etching  needle 
nothing  more  is  required  than  to  keep 
it  upright,  that  the  ttnes  made  by  it 
through  the  ground  may  not  slope,  and  thus 
make  the  aquafortis  corrode  improperly; 
but  it  should  be  particularly  observed,  that 
the  point,  though  taper,  most  be  so  rounded 
as  to  be  free  from  a  possibility  of  its  tearing 
the  surface  of  the  copper,  which  would  pre- 
vent the  progress  of  the  point,  and  ruin  the 
plate  when  bitten ;  the  necessary  poUsh  of 
the  point  may  be  accomplished  by  robbing 
it  on  the  sole  of  a  shoe.  T1|e  young  artist 
must  now  be  left  to  his  own  exertions,  as 
directions  for  etching  beyond  those  already 
given  are  useless,  and  he  will  acquure  moro 
knowledge  and  freedom  from  copying  good 
prists  in  one  week  than  a  quarto  volume 
of  observations  would  afibrd.  It  seems 
almost  needless  to  add,  that  every  line  must 
be  kept  distinct,  af  all  events,  throughout 
the  pUtc,  and  that  the  most  distant  should 
be  closer  and  more  regular  than  tiiose  in 
the  fore  ground,  as  the  greater  the  depth  of 
shade  the  broader  and  deeper  must  the  lines 
be  made. 

When  the  etching  of  the  phte  is  com- 
pletely finished,  tiie  edges  of  it  must  be  sur- 
rounded by  a  high  border  of  wax,  so  well 
secured  that  water  will  not  penetrate  be- 
tween the  plate  and  it.  The  best  spirits 
of  nitre  fortis  must  then  be  diluted  witii ' 
water,  in  the  proportion  of  one  part  of 
the  former  to  four  of  the  latter,  which  will 
be  found  to  answer  the  first  operations,  if 
the  weather  is  fine  and  the  atmosphere 
free  from  moisture;  but,  if  the  contrary  is 
the  case,  the  spirits  of  nitre  must  be  in- 
creased in  proportion  to  the  humidity  of 
the  air;  this,  when  poured  on  the  plate, 
cannot  be  too  attentively  observed  in  order 
to  remove  tiie  bubbles  of  fixed  air  wiili 
a  feather,  and  to  ascertam  the  time  for 
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fltopping  out  tike  lightest  parts ;  for  it  moat  with  figures,  when  printed  in  eolonn  have  • 

be  remembered  the  whole  secret  of  biting  pleasing  effect ;  and  small  portraits  stipled 

or  comMiing  any  subject  consists  in  the  will  bear  examination ;  but  historical  udln 

judicions  manner  in  winch  the  depth  and  jects,  which  haTO  great  breadth  of  shade, 

breadth  of  the  lines  are  Taiied,  as  by  pro*  appear  to  no  advantage  engraved  in  this 

per  management  they  may  be  left  scarcely  manner.    Stipling  is  p^ormed  by  etching 

peiceptible,  or  increased  very  considerably,  the  plate  with  dots  and  biting  it,  laying  die 

The  composition  used  for  the  above  pur*  shades  with  a  tool  for  the  purpose,  using 

pose  is,  turpentine   varnish   mixed   with  the  graver  and  the  dry  pomt,  and  scrapbig 

lamp-black,  and  diluted  so  as  to  be  used  oflTthe  roughness  thus  occasioned. 

freely  with  a  camel's  hair  pencil ;  this  ap-        Engruv'mg  in  AquaHnia,    The  print  from 

plied  to  the  parts  of  the  plate  sufficiently  an  aqua-tinted  plate   resembles  a  neatly   . 

corroded,  will  effectually  prevent'  the  aqua  finished  drawing  in  Indian  ink ;  this  effect  m 

fortis  from  touchmg  it  again,  and  the  re-  produced  by  corroding  the  plate  between 

Biainder  proceeds  as  if  no  such  application  the  particles  of  a  material  entirely  differ- 

bad  taken  pfaice:  it  will  be  necessary  to  entfhom  the  etching  ground.   The  first  step 

strengthen  tiie  water  as  the  work  becomes  in  this  process  is  to  prepare  a  plate  exactly 

nearer  completion,  but  cautiously,  lest  the  in  the  way  already  described,  and  etch  tiie  j 

ground  shoidd  be  broken ;  and  every  time  outltnes  of  the  sabject  to  be  aqua-tmted, 

the  aqi»  fortis  is  removed  the  plate  jnust  vvfaich  are  to  be  slightly  bitten,  and  the  plate 

be  washed  with  clean  water  and  gradually  thoroughly  clcnmsed.    The  substance  used 

dried,  otherwise  the  varnish  cannot  be  used,  to  form  the  grains  of  the  subject  (which  may 

and  the  lines  would  be  clogged  with  the  de-  be  common  resin,  burgundy-pitch,  asphal-  , 

composed  metal.  For  taking  the  ground  fit>m  tum,   gnm-mastich,  or   gum-copal,  either 

the  plate  it  is  usual  to  cover  the  surface  virith  separate  or  mixed)  should  be  reduced  to  a 

olive  oil,  and  heating  it,  wipe  the  plate  with  fine  powder  and  rifted,  put  mto  a  piece  of  | 

a  soft  piece  of  old  linen  and  spirits  of  tur-  muslin,  and  holdmg  it  high  above  the  plate 

poitine,  will  effectually  remove  all  remain-  it  must  be  struck  against  any  substance 

tag  dirt  held  in  the  left  hand  till  the  shower  of  dust 

RehUingy  is  the  art  of  strengthening  those  thus  produced  has  covered  the  plate  equally 

Imes  of  an  etchmg  in  a  plate  from  vrhich  the  throughout,  preserving  it  carefiilly  m  this 

original  ground  has  been  cleansed.    This  is  situation,  the  plate  is  to  be  heated  snffi- 

done  by  applying  the  ground  as  at  first  di-  dcntly  to  melt  the  powder,  which  will 

rected,  but  widi  great  care  that  the  melted  make  the  grams  assume  a  circular  form,  and 

composition  does  not  fill,  or  even  partially  contract,  leaving,  when  cold,  a  beautiful  sur- 

fill  the  lines,  to  prevent  which  the  cotton  face  fit  for  the  aqua  fortis.    Common  resin 

wrapt  in  Silk,  called  the  dabber,  should  be  is  generally  prefened  for  this  part  of  the 

used  ei^cliisively  hy  takins  a  small  quantity  operation,  i>ut  gnm-copal  is  less  liable  to 

of  melted  ground  on  it,  and  gently  touching  be  broken  loose  fW>m  the  plate  dming  the 

the  parts  between  the  lines  till  they  are  process  of  bitmg. 

equally  and  completely  covered ;   tf  the        Hie  drawing  to  be  copied  most  serve  as 

plate  is  considerably  heated,  the  ground  fibe  future  basis  of  proceeding,  vrhich  is  to 

will  spread  vrith  more  facility  over  the  be  imitated  in  the  follovring  manner :  the 

mu-ious  interrupted  surfaces.    Carelessneas  perfectly  white  parts  of  the  mtended  print 

or  inattention  will  instantly  ruin  this  pro-  are  to  be  covered  on  the  plate,  with  the 

cess,  and  the  whole  of  the  plate :  a  border  varnish  mentioned  in  etdiing,  by  the  use  of 

of  wax  mmt  surround  the  parts  to  be  re-  a camel'S-hair pencil;  a  border  of  vrax  must 

bitten,  and  a  channel  made  to  carry  off  the  then  be  raised,  and  the  aqua  fortis  diluted 

aqua  fortis  witliout  injuring  those  already  poured  on ;  the  same  method  is  afterwards 

completed.     Supposing  the  operations  of  practised  in  the  stoppmg  out  before  recom- 

etching  and  bitmg  the  pbte  entirely  finish-  mended,  except  that  the  depth  of  the  cor* 

ed,  nothing  more  remains  than  to  examine  rodmg  cannot  be  so  great  as  in  the  line 

it  attf>ntiv(*ly,   and  improve  it  with  the  manner, 
gnver  and  dry  point.  In  order  to  obviate  any  difficulties  which 

StipHngy  or  engraving  in  the  dotted  roan-  occur  in  procuring   sofficient   depths    of 

mer,  vras  in  a  great  meastve  introduced  by  shade,  a  method  has  been  invented  that  en- 

Bartoloni,  vrhose  works  m  this  way  are  ables  the  artist  to  produce  an  effect  almost 

astonishingly  numerous,  ^xchtsive  of  those  equal  to  the  decisive  touches  of  a  brush 

to  which  his  name  is  affixed  and  not  the  filled  with  colour  in  dravring,  vrhich  is  the 

products  of  hunseIC  Some  pastoral  scenes,  use  of  a  liquid  made  widi  vrater,  treacle^ 
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•r  sugtTy  and  fine  WMhed  whHing^  «xactiy 
«f  tlie  oomirteiice  of  Indianiiik,  and  laid 
en  the  granalated  raiiSuse  with  a  pencQ,  in 
the  same  firee  manner  adbpted  on  paper; 
after  the  above  compoaition  is  ^oroogbly 
dry,  the  wh<de  plate  must  be  corered  with 
m  tfain,  weak,  Tainish  of  mastich,  tmfpentine, 
or  asphaltomy  and  when  dried  a  second  time, 
the^tfoa  fortis  is  to  be  applied,  which  im- 
mediately breaking  the  vanish  and  whiting, 
win  oomde  the  plate  precise^  in  the  marks 
of  the  pencil.  The  border  of  wax  may  be 
removed  by  heating  the  pbte  gently,  and 
the  ground  vanish,  &c.  by  ofl  of  turpentine ; 
alittle  line  whiting  and  aclean  rag  wiU  then 
rehder  the  plate  fit  for  the  printer. 

As  the  manner  of  procuring  the  grain  by 
heating  tiie  povrdered  substance  scattered 
over  the  plate  is  liable  to  objections,  on  ac- 
count of  the  difficulty  of  making  the  par- 
tides  assume  the  desired  coarseness,  or  the 
revene,  and  the  engraving  so  produced  ra- 
pidly wearing  out  in  the  printmg,  another 
has  been  contrived  far  more  certain  and 
satisfiKtory.  In  this  mode,  coaunon  ream, 
mastich,  or  Burgundy  pitch,  is  dissolved  in 
highly  rectified  spirita  of  wine  of  the  best 
quality,  each  of  which  produce  different 
descriptions  of  gmins;  but  these  snbstancea 
BMy  be  miiwd  in  such  proportions  as  the 
artist  prefers,  and  he  must  recollect  that  the 
resin  makes  the  coanest:  to  satisfy  him- 
self in  this  particnfau*,  the  grain  of  every 
proportion  should  be  tried  on  useless  pieces 
of  copper.  Having  a  solution  to  Us  mind, 
it  must  remain  undisturbed  till  every  im- 
pure particle  has  subsided.  The  pbte,  po- 
lished and  cleansed  with  whiting,  is  then 
placed  to  leceiTe  the  liquid,  which  being 
poured  on  it,  is  held  slanting  till  the  most 
fluid  parts  has  run  off;  it  is  afterwards  hid 
to  dry,  in  the  progress  of  which  the  resin 
granulates,  and  adheres  firmly  to  the  sur- 
&ce.  The  greatest  precaution  must  be 
used  in  going  through  this  process,  as  the 
Interporition  of  dust,  grease,  hairs,  or  fibres 
of  fiaen,  will  cause  tottf  derangement,  and 
.even  then  it  is  sabject  to  most  vexatious 
oncertsinty,  often  compelling  the  experi- 
oioed  artist  to  renew  it  to  obtain  a  good 
grain;  in  short,  the  weather  and  untoward 
aocidcatsireqnently  rain  hb  labours,  though 
guarded  against  by  every  method  hb  inven* 
tion  suggests.  There  is  one  advantage  at- 
tending the  pouring  the  liquid  off,  which  is, 
that  the  heaviest  particles  of  the  resm  vriH 
tbat  to  the  lower  sidci  and  consequently 
lowe  a  coarser  grsin  there  than  above, 
JaachbetHrsiatadtoIha  deep  shades  of  a 
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landscape  than  if  the  grannlatioas  had  beea 
equally  fine ;  in  large  subjects  the  grain  is 
sometimes  hid  coarM  purposely  in  the  parts 
requiring  it 

Although  a  fine  grain  has  a  very  pleasmg 
effect,  and  vrill  bear  close  examination,  it 
has  several  disadvantages ;  for  this  reason  a 
medium  description  of  grannhtion  is  pre' 
ferable,  which  admitting  the  aqua  fortis 
freely  to  the  copper,  it  bites  deeper,  and  is 
less  apt  by  acting  hterally  to  force-  off  the 
resin,  besides,  the  phte  vrill  of  course  afford 
a  greater  number  of  impressions. 

Some  hints  have  been  given  already  for 
biting  the  phte;  but  however  usefiil  those 
may  be  found  in  particular  instances,  there 
are  others  which  can  oidy  be  extracted  firom 
dose  appHcation  and  experiment,  and  those 
are  often  varied  in  their  results :  as  aa  illus- 
tration, we  may  suppose  an  artist  provided 
vrith  several  pieces  of  copper  granuhted, 
and  trying  each  successively  by  his  watch 
vrith  spirits  of  nitre  diluted  to  the  state  of 
the  air  at  the  commencement  of  Ms  opera* 
tions,  how  many  minutes  is  necessary  to 
produce  one  tint,  how  many  fiw  a  second, 
&c.  granting  him  two  hours  for  his  experi- 
ment ;  during  this  interval  a  violent  shower 
of  ram  may  occur,  which  vrill  immedmtely 
affect  the  add  by  weakening  its  properties 
in  the  same  proportion  as  salt  is  observed  to 
be  dissolved  by  a  humid  atmosphere:  thus 
it  appears,  a  result  obtamed  on  a  dear  di^ 
day  will  not  suit  a  rainy  one,  and  dee  vena. 

In  opposition  to  this  disconia^ing  nncer^ 
tamty,  and  m  opposition  to  the  jud«medt  and 
preference  of  all  true  connoisseurs,  aqua- 
tinted  prints  seem  to  increase  in  value  In 
the  estimation  of  many  persons,  vriio  forget 
that  rational  taste  should  be  improved  by 
works  of  superior  execution,  and  not  vitht- 
ed  by  being  constantly  femiUarised  to  those 
produced  by  means  vrhieh  set  genius  at  de- 
fiance. 

ENNEAGON,  hi  geometry,  a  polygon 
with  nine  sides.  If  each  side  be  1,  the  area 
vrill  be  6, 18,  Sec. 

ENNEANDRIA,  the  name  of  the  nmth 
dass  in  Limwus's  sexual  system,  consist- 
ing of  plants  which  have  hermaphrodite 
flowers,  vrith  nine  stamina  or  male  organs. 
The  orders,  or  secondary  divisions,  ui  this 
dass  are  three,  being  founded  on  the  num- 
ber of  the  styles,  seed  buds,  or  female  oi^ 
gaas.  Lauras,  tinos,  and  cassytha,  have 
one  style ;  rhubarb  (riieum),  has  a  triple 
stigma  or  summit,  but  scarce  any  style; 
flowering  rash  has  six  styles.  The  genera 
jasteaaiaeratad  are  all  that  bdong  to  the 
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cUsi  Enneandria.  The  firat  genoB,  launis, 
b  very  extensive ;  compreliending  the  bay- 
tree,  cionamon  tiej,  camphor  tree,  benja- 
min tree,  samafras  tree,  and  the  avocado  or 
•vogato  pear. 

ENS  mariiay  an  old  name  given  by  che- 
mista  to  Ml  ammoniac  sublimed  with  iron 
filings,  and  therefore  consisting  of  muriate 
of  ammonia  mixed  with  a  little  muriate  of 
iron. 

En&  fDenerii,  a  similar  preparation,  in 
which  copper  filings  are  sobstitnted  for  diose 

of  iron. 

£NSAT£,  (firom  etuea,  a  sword),  the 
name  of  the  sixth  order  in  linnaeps's  Frag- 
menls  of  a  Natural  Method,  conststmg  of 
plants  with  sword-shaped  leaves. 

ENSIFORM,  m  general,  something  re- 
semblmg  a  sword,  enma:  thus  we  find  men- 
tion of  ensifonn  leaves,  ensifoim  cartilage, 

ENSIGN,  in  the  military  art,  a  banner 
onder  which  the  soldiers  are  ranged  accord- 
ing to  the  difierent  companies  or  parties 
tiiey  belong  to.  The  European  ensigns  are 
pieces  of  taffety  with  various  figures,  arms, 
and  devices  painted  on  them  in  different 
colours :  the  Turkish  ensigns  are  horses'  tails. 

Elf  siOH  is  also  the  ofiicer  that  carries  the 
coloun,  being  the  lowest  commissioned  of- 
ficer in  a  company  of  foot,  subordinate  to 
the  captain  apd  fientenant.  It  is  a  very  ho- 
nourable and  proper  post  for  a  young  gen- 
tleman at  hk  first  coming  into  the  army ;  he 
is  to  carry  the  cokNirs  both  in  assault,  day 
of  battle,  &c.,  and  should  not  quit  them 
but  with  his  life ;  be  is  always  to  carry  them 
himself  on  his  left  shoulder,  only  on  a  march 
he  nay  have  them  carried  by  a  soldier.  If 
the  ensign  is  killed,  then  the  captain  is  to 
carry  the  coloon  in  his  stead. 

ENTABLATURE^  in  architecture,  is 
that  part  of  an  order  of  a  column,  which  is 
over  the  capital,  and  comprehends  the 
architrave,  ftieae,  and  cornice.     * 

ENTAIL^  in  bw,  signifiea  fee-tail,  or 
fee-intailed.    See  Estate. 

ENTIERTIE  denotes  the  whole,  in  con- 
tradistmction  to  nsoiety,  which  denotes  the 
half;  and  a  bond,  dannges,  &c.  are  said  to 
be  entire  when  they  cannot  be  apportioned. 

ENTIRE  teimne^f  signifies  a  sole  posses- 
sion in  one  man. 

ENTOMOLOGY  is  that  branch  of  na- 
tural history  that  treats  of  insects.  The 
study  of  insects  has  sometimes  been  ridi- 
culed aa  unworthy  the  attention  of  men  of 
science ;  for  this,  however,  there  is  no  just 
reason  j  thoof^  infefiorla  point  of  migni- 
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tude,  yet  they  surpass,  In  variety  of  stmc^ 
ture  and  singularity  of  appearance,  all  the 
larger  branches  of  ^e  animal  svorld.  No 
one  can  examine  with  an  attentive  eye  the 
subjects  of  this  branch  of  science  vrithoat 
surprise ;  the  great  variety  of  forms,  the 
nice  adaptation  of  their  parts  to  the  situa- 
tion in  which  each  happens  to  be  placed, 
may  excite  the  amazeinent  of  tiie  curious 
and  intelligent  mind.  The  same  power  and 
wisdom  which  are  manifested  tn  the  order, 
harmony,  and  beanty  of  the  heavenly  bo- 
dies, are  equally  shewn  in  the  formation  of 
the  nunutest  insect ;  each  has  received  that 
mechanism  ofibody,  those  peculiar  instincls, 
and  is  made  to  undergo  thote  different 
changes,  which  fit  it  for  its  destined  situa- 
tion, and  enable  it  to  perform  its  proper 
fimctions.  The  utility  of  many  insects,  ei- 
ther in  their  living  or  dead  state,  as  the  bee, 
the  crab,  the  silk-worm,  cochineal  insect, 
(see  Apis,  Coccus,  &c.)  renders  them  in- 
teresting and  important;  besides,  though 
diminutive  in  point  of  size,  they  are,  in  re- 
gard to  numbers,  unquestionably  the  most 
distinguished  of  the  works  of  nature;  they 
are  to  be  found  in  every  situation,  in  water, 
in  air,  and  in  the  bowels  of  the  earth ;  they 
live  in  wood,  upon  animals,  decayed  vege- 
tables, and  all  kinds  of  fiesh,  and  in  every 
state  of  its  existence  down  to  the  most  pu- 
trid. 

The  general  characters  by  which  insects 
are  distinguished  are  the  followmg:  they 
are  furnished  with  several,  six  or  more, 
feet;  the  muscles  are  afilxed  to  the  inter- 
nal surfiuse  of  the  skin,  which  is  a  substance 
more  or  less  strong,  and  sometimes  very 
hard  and  horny ;  they  do  not  breathe  like 
laiger  animals,  by  lungs  or  gills  situated  in 
the  upper  part  of  the  body;  but  by  a  sort 
of  spiracles,  distributed  in  a  series  or  row 
on  each  side  the  whole  length  of  the  abdo- 
men; these  are  supposed  to  communicate 
with  a  contimied  chain,  as  it  were,  of  lungs, 
or  somethug  analogous  to  them,  distributed 
throughout  the  whole  length  of  the  body ; 
the  head  is  fiuvished  with  a  pair  of  what 
are  termed  antenme,  or  hon»,  which  are 
extremely  different  m  different  tribes,  and 
which,  by  then-  structure,  Ac,  foim  a  lead- 
ing character  u  the  histitution  of  the  ge- 
nera into  which  insects  are  divided. 

Writers  on  natural  history  formerly  in- 
dnded  snaDs,  worms,  and  the  smaller  ani- 
mals, or  anfanalcules,  m  general,  among  in* 
sects :  these  are  now  more  property  pUced 
among  the  tribe  venues,  or  worm-like  ani- 
mali.    Insecti  have  also  been  deaomloated 
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bloodiest  ""'wfaj  which  modern  disco* 
veries  hsTe  shewn  to  be  contrary  to  fact : 
some  of  them,  as  tlie  cimex  ]ectol]»riuS| 
have  Ueen  frequently  used  with  the  micro- 
scope, to  eihibit  in  a  striking  manner  the 
circulation  of  the  blood.  In  this  insect, 
witli  a  good  glass,  the  vibrationa  and  con- 
tractions of  the  arteries  may  be  distinctly 
observed. 

Most  insects  are  oviparous ;  of  course, 
tlie  firet  state  in  which  insects  appear  is 
that  of  an  o¥mn  or  egg.  This  relates  to 
the  generality  of  insects,  for  there  are  some 
examples  of  viviparous  insects,  as  in  the  ge- 
nera Aphis,  Musca,  Stc,  From  the  egg  is 
Ifatehed  the  insect  m  its  second  or  cater- 
pillar state;  this  second  state  has  been 
usually  known  by  the  name  of  eruca,  but 
Linnseos  has  dumged  it  to  that  of  Larva, 
which  see ;  considering  it  as  a  sort  of  mask- 
ed form  or  disguise  of  the  insect  in  its  com- 
plete state.  Hie  larva  of  insects  differ 
veiy  much  firom  each  otiier,  according  to 
the  several  tribes  to  which  they  belong ; 
those,  of  the  butterfly  and  moth  tribe  (pha- 
Isena)  are  generally  known  by  the  name  of 
caterpiUars}  those  of  the  beetle  (scara- 
baeus),  except  such  as  inhabit  the  vrater, 
are  of  a  thick,  clumsy  form.  The  larvse  of 
the  locust,  or  grasshopper,  (gryllusX  do  not 
differ  very  much  in  appearance  from  the 
complete  insect,  except  being  without 
wiqgs.  The  larvae  of  £lies,  beei,  (musca, 
apis,)  &c.  are  generally  known  by  the 
name  of  maggots,  and  are  of  thick  short 
form.  Those  of  water-beetles  (dytiscus) 
are  of  highly  singular  forms,  and  differ,  per- 
haps, more  from  that  of  tiie  complete  in- 
sect than  any  others,  except  those  of  the 
butterfly  tribe.  Some  insects  undergo  no 
change  of  shape,  but  are  hatched  from  the 
egg  complete  in  all  their  parts,  and  they 
undergo  no  farther  alteration  than  that  of 
casting  their  skin  from  time  to  time,  till  they 
acquire  the  complele  resemblance  of  the  pa- 
rent animal.  In  the  larvs  state  most  in- 
sects are  peculiariy  voracioos,  as  in  many 
of  the  common  caterpillars.  In  their  per- 
fect state  some  insects,  as  butterflies,  are 
satisfied  with  the  lightest  nutriment,  while 
others  devour  amnutl  and  vegetable  sub- 
stances with  a  considerable  degree*  of 
avidity.  When  the  larvae  is  about  to  change 
into  the  chrysalis  or  pupa  state,  it  ceases  to 
feed,  and  having  placed  itself  in  some  quiet 
situation,  lies  still  for  several  houn,  and 
then,  by  a  sort  of  effort,  it  divests  itself  of 
its  external  skin,  and  immediately  appears 
in  the  difiereot  form  of  a  chrysalis  or  pupa; 


in  this  state  likewise,  the  insects  of  dif^ 
ferent  genera  differ  almost  as  much  as  the 
hirva.  In  most  of  the  beetle  tribe  it  is  fur^ 
nished  with  short  legs,  capable  of  some  de- 
gree of  motion,  though  very  rarely  exerted. 
In  the  butterfly  tribe  it  is  destitute  of  legs ; 
but  in  the  locust  tribe  it  differs  very  Httle 
from  tlic  perfect  insect,  except  in  not  hav- 
ing the  wings  complete.  In  most  of  the 
fly  tribe  it  is  perfectly  oval,  without  aqy 
apparent  motion  or  distinction  of  parts. 
Tile  pupa  of  the  bee  is  not  so  shapeless  as  fliat 
of  flies,  exhibiting  the  £unt  appearance  of 
limbs.  Tliose  of  the  dragon-fly  (libellula) 
differ  most  widely  from  the  appearance  of 
the  complete  insect ;  from  the  pupa  emeiiges 
the  insect  m  its  ultimate  form,  from  which 
it  never  changes,  nor  receives  any  fiuther 
increase  of  growth. 

Different  naturalists  have  attempted  to 
arrange  insects  into  finnilies  and  genera,  par- 
tlculariy  the  celebrated  linnttus,  whose  ar- 
rangement may  be  thus  explained.  He  has 
formed  them  into  seven  families  or  ordersi 
composing  his  sixth  class  of  animals.  In- 
secta :  he  defines  an  insect,  a  small  animal^ 
breathing  through  pores  on  its  sides,  fur- 
nislied  with  moveable  antennae  and  many 
feet,  covered  with  either  a  hard  crust  or  a 
hairy  skin.  As  introductory  to  the  distin- 
guishing marks  of  the  orders  and  genera,  it 
will  be  necessary  to  enumerate  and  explain 
the  terms  given  to  the  different  parts,  and 
the  most  remariiable  of  the  epithets  he  has 
applied  to  them.  The  body  is  divided  into 
head,  trunk,  abdomen^  and  extremities. 

I.  Caput,  the  head,  which  is  distinguish- 
able in  most  insects,  is  furnished  with  eyes, 
antenns,  and  most  frequently  with  a  mouth ; 
the  eyes,  two,  four,  six,  or  eight  In  number, 
destitute  of  eye-lids,  are  eit^r  small  and 
simple;  or  large,  /eompound,  and  heou- 
spherical ;  or  polyedral ;  they  are  commonly 
immoveable ;  they  are  called  stipitati,  when 
placed  on  a  stalk.    The  antennae  are  two( 
articulated  moveable  processes,  phced  oa 
the  head;  they  are  either,  i.  Setacea,  sc" 
taceous,  i.  e.  like  a  bristle,  when  they  tapei 
gradually  from  their  base,  or  inserted  intf 
the  head  to  flieir  point    S,  Chivat«,  cW 
vated^  i.  e .  dab-shaped,  vrhen  they  groV 
gradually  tliicker  from  tlieir  base  to  thej 
point    S,  Filifoimes,  filiform,  t.  e,  throil 
shaped,  when  they  are  of  an  equal  thicl- 
ness  throughout  the  whole  of  their  leng(/< 
4.   Moniliformes,   moniliform,  t.  ft  of  tls 
form  of  a  necklace,  when  they  aie  of  ai 
equal  thickness  throughout,  but  firmed  gf 
a  series  of  knobs,  resembling  a  string  d 
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Veacb.  5.  dpitubi!,  capitate,  wlien  they 
grow  thicker  towards  the  point,  and  ter- 
ninate  in  a  knob  or  head.'  6.  Fis- 
siles,  fissile,  i  «.  cleft,  when  they  are  capi- 
tate, and  have  the  head  or  knob  divided 
longitudinally  into  three  or  four  parts  or  la- 
minae. 7.  Perfoliatae,  perfoliated,  when 
the  head  or  knob  is  divided  horiiontally. 
8.  Peetinatae,  pectinated,  t.  e,  resembling  a 
comb,  when  they  have  a  longitudinal  series 
of  hairs  projecting  from  them,  in  form  of  a 
comb.  9.  Barbatae,  barbed,  when  they 
have  little  projections  or  barbs  placed  on 
their  sides ;  they  are  either  longiores,  longer 
tiian  the  body;  breviores,  shorter  than  the 
body;  or,  mediocres,  of  the  same  length 
with  the  body.  The  mouth,  in  most  in- 
sects, is  placed  m  the  under  part  of  the 
head ;  sometimes,  howerer,  it  is  situated  in 
the  thorax,  and  in  a  few  instances  Is  entirely 
wanting;  it  is  fiiniisbed  with  palps,  or 
feelens  rostrum,  t.  e,  beak  or  snoot;  U- 
btnro,  or  lip;  maxillc,  or  jaws,  placed 
tiansversely,  and  moving  laterally;  dentes, 
or  teeth;  Ungna,  or  tongue;  palatum,  or 
palate:  the  feelers,  which  are  four  or  six 
in  number,  are  attached  to  the  month,  and  - 
taave  two,  four,  or  three  articuhitions :  the 
stemniata  are  three  prominent  shining 
points  on  the  top  of  the  head. 

II.  Truncns,  the  trunk,  to  whidi  the  lec^s 
are  attached,  is  situated  between  the  head 
and  the  abdomen ;  it  is  divided  into,  1.  The 
thonx,  or  diest,  which  b  the  superior  part 
%  Scutellum,  i.  e»  small  shield  or  escotdieon, 
which  is  the  posterior  part.  3.  The  breast 
and  sternum,  which  is  the  inferior  part. 

III.  The  Abdomen,  that  part  which  con- 
tains the  stomach,  intestines,  and  other  vis- 
oen^  consists  of  several  anunhu-  segments ; 
It  is  perfoAted  on  the  aides  with  spuracola, 
or  breathing-holes ;  the  upper  part  of  it  is 
termed  tergum,  or  back  ^  the  inferior  part 
wnter,  or  belly ;  the  posterior  part  anus. 

IV.  Artus,  the  extremities,  are  the  wings, 
Iqp,  and  tail. 

(L)  Ahp,  tiie  wing%  are  two  or  four;  they 

lie  eithbr,  1.  Plaose,  t.  c  plain,  such  as  can- 

lot  be  Glided  np  by  tlie  insect :  or  «.  Plica- 

iitt,  or  Iblding,  suchas  con  be  folded  up 

ty  tie  insect  at  pleasure.  3.  Erertae,  erect, 

uch  as  have  their  superior  nirfiices  broosht 

Ito  cmtsct,  and  stand  upright  when  die 

%wct  u  at  rest.    4.  Putentes,  spreading ; 

ach  as  are  extended  horixontally.    5.  In- 

Qnhett'«9,  incuntbent ;  siicti  as  rest  on  the 

i^per  part  of  the  abdomen.    6.  Deflexv, 

tet  dofm ;  such  as  are  partly  incumbent, 

bit  have  their  exterior  edge  mchned  to- 


wards the  fides  of  the  abdomen.  7.  Re^ 
vensft,  reversed ;  such  as  are  incumbent,  but 
inverted.  8.  Dentats,  such  as  have  thehr 
edges  notched  or  serrated.  9.  Caudatae, 
such  as  have  i^rocesses  extended  from  their 
extremitres  Uke  a  tail.  10.  Reticnlatae, 
netted ;  when  the  vessels  of  the  wini^  put 
on  the  appearance  of  net- work.  11.  Pictae, 
pamted ;  such  as  are  marked  with  coloured 
spots,  bands,  streaks,  lines,  or  dots.  It,  No- 
tat«,  marked  with  specks.  IS.  Omatse, 
adorned  with  little  eyes,  or  circular  spots, 
containing  a  spot  of  a  different  colour  in 
their  centre:  the  central  spot  is  termed 
pupil;  the  exterior  one  is  called  iris;  this 
may  happen  either  in  die  primary  or  se- 
condary wings,  on  their  upper  or  under  sur- 
faces :  the  superior  wing  is  called  primary, 
and  the  inferior  secondary,  to  avoid  confu- 
sion, as  they  may  be  at  times  reversed. 
The  elytra  are  hard  shells,  occupying  the 
place  of  the  upper  vrings.  They  are  for 
the  most  part  moveable,  and  are  eith^, 
1.  Truncata,  truncated,  when  shorter  than 
the  abdomen,  and  terminated  by  a  trans- 
verse line.  S.  Spinoea,  or  pridkly,  when 
their  surfaces  are  covered  with  sharp  pobts 
or  pricklesb  3.  Serrata,  serrated,  when 
their  edges  are  notched.  4.  Scabra,  rough, 
when  their  sur&ce  resembles  a  file.  5.  Stri- 
ata, striated,  when  marked  with  slender 
longitudinal  furrows,  6.  Porcata,  ridged, 
when  marked  with  elevated  ridgen.  7.  Sul- 
cata, furrowed.  8.  Punctata,  marked  with 
dots.  9.  Futigiatj,  when  formed  like  the 
roof  of  a  houjte.  The  hemelytra,  as  it  were 
half-elytra,  partaking  partly  of  the  nature 
of  crustaceoos  shells,  and  membrmnaoeona 
wuigs,  being  formed  of  an  intermeditite  sub- 
stance. Halteies,  or  poisera,  are  small  or- 
birular  bodies  placed  on  stalks,  situated  un- 
der the  wings  of  insects,  of  the  order  Dtp- 
tere. 
(II.)  Pedes,  the  legs,  are  divided  mto, 

1.  Femur,  or  thigh,  that  part  which  is 
jomed  to  tiie  tnmk.  2.  Tibia,  or  shank. 
3.  T>uvQB,  or  foot.  4.  Ungues,  hooka  or 
nails.  5.  Marus,  (chelaX  han<b  or  claws, 
simple,  with  a  moveable  thumb,  as  in  the 
crab.  Tlie  hind  legs  are  termed,  1.  Curso- 
rii,  formed  for  running.  S.  Saltatorii,  form- 
ed for  leaping.  3.  Natalorii,  formed  for 
swimming. 

(III.)  Cauda,  the  tail,  which  terminates 
the  abdomen,  is  1.  Solitaria,  t.  r.  single. 

2.  Bicornis,  t.  e    two-homed,  or  double. 

3.  Simplex,  sonple,  t.  e  umumed.  4.  Ar- 
mata,  ue,  furnished;  1.  with  forceps  or 
pmceia :  S.  with  furca,  a  fork :  3.'  with 
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or  more  setae,  or  bristles :  4.  with  an  acu- 
lens,  or  sting,  either  smooth  or  barbed.  A 
sting  is  a  weapon  frequently  hollow,  with 
which  some  insects  are  furnished,  and 
through  which  they  discharge  a  poison 
into  the  wound  they  inHict. 

The  sexes  of  insects  are  commonly  two, 
male  and  female.  Neutem  are  to  be  met 
with  among  those  insects  which  live  in 
swarms,  sodi  as  ants,  bees,  &c. 

The  majority  of  insects  are  observed  to 
bo  annual,  fintaliing  the  whole  term  of  their 
lives  in  the  space  of*a  year  or  less,  and 
numy  do  not  live  half  tliat  time ;  nay,  there 
are  some  which  do  not  survive  many  hours; 
but  this  latter  period  is  to  be  understood 
only  of  the  animals  when  in  their  complete 
or  ultimate  form,  for  the  larvse  of  such  as 
are  of  this  short  duration  have  in  reality 
lived  a  very  long  time  nnd^r  water,  of 
which  they  are  natives;  and  it  is  observed, 
that  water  insects,  in  general,  are  of  longer 
duration  than  land  insects.  Seme  few  in- 
sects, however,  in  their  complete  state,  are 
supposed  to  live  a  considerable  time,  as 
bees  for  hMtance;  and  it  is  well  known 
that  some  of  the  bntteifly  tribe,  though  the 
major  part  perish  before  winter,  vriU  yet 
survive  that  season  in  a  state  of  torpidity, 
and  again  appear  and  fly  abroad  in  the  suc- 
ceeding spring ;  spiders  are  also  thought  to 
live  a  considerable  time,  and  some  species 
of  the  genus  cancer  are  said  to  live  several 
years,  especially  the  common  lobster,  Sic, : 
it  should  be  observed,  however,  that  these 
animals,  in  tlie  opinion  of  some  modem  na- 
turalists,  constitnte  a  diflerent  tribe  of  be- 
ings from  insects  properiy  so  called.  Lin- 
meus  has  divided  insects  hito  seven  or- 
ders, I.  COLEOPTERA;    II.  HbMIPTBRaJ 

IIL  Lbpidoptbra;  IY.  Neuroptbra; 
V.  Hymeroptbra;  VI.  Diptera; 
Vil.  Aptera,  vHiich  see:  and  from 
these  the  several  genera  are  referred  to. 

ENTRY,  in  Uiw,  is  tlie  taking  possession 
of  lands  or  tenements  where  the  party  has 
a  title  of  entry,  or  an  immediate  right  to 
pomess  them.  Hiis  may  be  in  person  or 
by  atloniey,  or  ia  an  entry  in  hiw,  which  is 
merely  the  making  continual  claim,  by  law 
considered  equivalent  to  entry.  A  right  of 
entry  is  when  a  pyrty  may  have  liis  remedy 
either  by  entering  into  the  famd?,  or  by  ac- 
tion to  recover  it.  A  title  of  entry  is 
where  one  has  a  lawAil  entry  in  the  land 
which  another  has,  but  has  no  action  to  re- 
cover it  till  he  has  entered. 

Entry  is  a  summary  remedy  against  cer- 
tain species  of  imury  by  ouster,  or  puttinir 

VOJL  III.     ^  '    ' 
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ottt  of  possession  of  lands ;  when  the  party 
must  i^ake  a  formal  but  peaceable  entry, 
declares  that  he  takes  possession ;  or  may 
enter  upon  any  part  in  .the  same  county  in 
the  name  of  the  whole }  and  if  he  cannot 
go  upon  the  land  for  bodily  fear,  he  may 
make  a  cUiim  as  near  the  estate  as  he  can, 
which  must  be  repeated  once  vrithin  eveiy 
year  and  <day,  and  is  called  continual  claim. 
This  remedy  is  admitted  only  where  tlic  ad- 
verse possession  originally  commenced  by 
wrong,  as  in  tlie  instances  tedmically  call- 
ed abatement,  intrusion,  or  disseisin.  On 
a  discontinuai^ce  or  deforcement  the  party 
is  put  to  his  action.  Even  in  the  former 
cases,  wiien  the  original  wrongful  possessor 
dies,  and  the  land  comes  to  liis  heir,  the 
right  of  entry  u  tolled,  i.  e;  taken  away  by 
the  descent.  If  the  claimant  was  under 
disability,  from  age,  coverture,  &r.  tlie  en- 
try is  not  tolled  by  descent ;  nor  in  case  of 
an  actual  disseisin,  unless  the  disseisor  was 
in  peaceable  |HMsession  for  Ave  years.  Stat. 
32  Henry  VIII.  c.  33.  Entry  must  be 
made  within  20  years  after  the  claimant's 
ri|^t  shall  accrue,  21  Jac.  I.  c.  J6 ;  and  by 

4  and  5  Anne  c.  16,  no  entry  shall  avail  to 
save  this  statute,  unless  an  action  is  com- 
menced and  prosecuted  with  effect  upon  it 
within  one  year  after ;  and,  finally,  by  stat. 

5  Rtc.  II.  St.  1.  c.  8,  entry  must  be  pursued 
in  a  peaceable  manner ;  for  if  one  turns  or 
keeps  another  out  of  posscs&ion  forcibly,  it 
is  not  only  the  subject  of  a  civil  remedy, 
but  of  a  fine  and  puuidhment  for  a  misde- 
meanor. 

Entry,  the  writ  ^  is  a  possessory  re- 
medy which  disproves  the  tiUe  of  tlie  te- 
nant or  possessor,  by  sliewing  the  unlawful 
means  by  which  he  entered  .or  continues  in 
possessiiui.  It  was  formerly  an  usual  moda 
of  recovering  lands,  but  is  now  disused  for 
the  more  convenient  action  of  ejectment, 
and  is  never  brought  when  that  remedy  Can 
be  used.,  There  is  much  nice  technical 
leammg  concerning  it,  which  it  would  be 
vain  to  attempt  to  abridge  in  a  popular 
work.  It  derives  different  denon^inations 
firom  the  different  cases  to  which  the  writ 
b  applied,  and  those  are  generally  derived 
from  the  terms  in  which  it  states  the  wrong- 
ful entry  to  have  been  nuide,  or  sets  out  tlio 
different  degrees  of  descent  through  which 
the  lands  have  passed  in  tlie  possession  of 
the  wrongful  tenants^  After  a  certain  de» 
gree  of  descents  these  are  no  longer  noticed 
in  the  writ.  The  writ  against  the  imma- 
(bate  wrong  doer  is  called  a  writ  of  entry 
in  nature  of  assize ,  that  opon  oqa  dasoent| 
D 
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an  entry  sur  disseitm  in  the  per,  nnd  upon  EPACRIS,  in  botany,  a  genua  of  the 
an  entry  wkere  the  first  disseisor  baa  en-  Pentandria  Monogynia  chua  and  order, 
feofled  another,  and  he  a  third,  it  ia an  en-  Calyx  five-parted ;  corolla  funnelform,  vil- 
try  sur  disseisin  in  le  per  et  eni.  An  entry  lous;  nectariferoua  scales  growing  to  the 
in  ie post  states  only  that  the  tenant  hath  germ;  capsule  five-celled,  five-valved;  the 
not  entiy  but  after  (post)  the  disseisin  of  partitiona  from  the  middle  of  the  valves; 
A.  B.  whicli  ia  allowed. in  casea  beyood  the  seeds  minute  and  numerous.  There  are 
foi-cgoinsr  degrees..  There  are  other  writa  four  apcciea,  natives  of  New  Zealand, 
adapted  to  particukur  casea,  which  we  aliall  EPACT,  a  number  arising  from  the  ex- 
only  mention  by  name,  and  refer  to  the  cess  of  the  common  aokur  year  above  the 
larger  dictionariea  of  the  law  for  tlieir  pre-  lunar,  whereby  the  age  of  the  moon  may  be 
ciae  meaning :  auch  are  found  out  every  year.    See  Chronology. 

Entry  ad  eommunem  legem,  for  thQ  ro-  The  excess  of  the  solar  year  above  the  lunar 

versioner  of  tenants  in  dower  by  courtesy  ia  il  days;  or  tiie  epact  of  any  year  expres- 

for  life,  &c.  8ea  the  number  of  days  from  tiie  last  new 

Entry  ad  terminum  qui  prtsierui,  a  writ  .moon  of  the  old  year,  which  waa  the  begin- 

for  the  reversioner  after  the  end  of  a  term  ning  of  the  present  lonar  year  to  the  first  of 

or  estate  for  life,  against  a  stranger  in  poa-  January.    The  firat  year  of  the  cycle  of  the 

seaaion.  moon,  the  epact  ia  0,  becanad  the  lonar 

Entry  in  casu  consimUi,  year  begins  with  the  solar.    On  the  aecond. 

Entry  in  casu  proviso,    -                        ,  the  lunar  year  has  begun  11  daya  before  the 

Entry  causa  matrimonii  pralocutu  solar  year,  therefore  the  epact  is  11.  On 
.  Several  points  of  law  occur,  as  to  the  ef-  tlie  third,  it  has  began  twice  11  before  the 
feet  of  an  entry  in  the  case  of  joint  tenancy  aolar  yea;*,  therefore  the  epact  ia  S3.  Od 
and  coparcenary ;  of  entry  by  the  heir ;  of  the  fourtli,  it  begma  three  times  11  daya 
entry  to  divest  an  estate ;  to  take  advan-  sooner  than  tlie  soUr  year,  the  epact  wonld 
tage  of  a  condition  which  cannot  be  invest!-  therefore  be  33^  but  30  days  being  a  sy  ne- 
gated here ;  but  in  general  it  may  be  ob-  dical  month,  must  tliat  year  b^  intercalated ; 
served,  tiut  a  bare  entry,  without  expul-  or  that  year  must  be  reckoned  to  consist  of 
sion,  makes  only  a  seisin ;  so  tliat  the  law  thirteen  synodical  montlis,  and  there  re- 
tfaereupon  adjudges  him  in  possesaion  who  mains  tliree,  which  ia  the  true  epact  of  the 
has  the  right  year;  aud  so  on  lo  the  end  of-  the  cycle, 

ENVELOPE,  in  fortification,  a  work  of  adding  11  to  tlie  epact  of  the  last  year,  and 

earth,  admetimca  in  form  of  a  aimple  para-  always  rejcctmg  30,  gives  the  epact  of  the 

pet,  and  at  othera,  like  a  amall  rampart  present  year.    Thua  to   adjuat  the  lunar 

with  a  parapet :  it  is  raised  sometiniea  on  year  to  the  solar  through  the  whole  of  19 

the  ditch,  and  sometimes  beyond  it.  years,  12  of  them  must  consist  of  12  syao- 

£N  VOY,  a  person  deputed  to  negotiate  dical  months  each,  and  7  of  13,  by  adding  a 

some  affair  with  any  foreign  prince  or  state,  month  of  30  days  to  every  year  when  the 

Tliose  sent  from  the  courts  of  France,  firi-  epact  would  exceed  30,  and  a  month  of  29 

tain,  Spain,  &C.  to  any  petty  prkice  or  days  to  the  last  year  of  the  cycle,  which 

state,  sncli  as  the  princes  of  Gcnnany,  the  makes  in  all  S09  days,  i.  €.  19  X  H ;  so 

republics  of  Venice,  Genoa,  i&c.  ^o  in  qua*  tl.at  the  intercalary  or  cmbolimsean  yoara 

lity  of  envoys,  not  embassadors;  and  such  in  this  cycle  are  4,  7, 10, 12, 16, 18,19. 

a  cliaracter  only  do  thoae  pci^sons  bear,  If  the  new  moons  returned  exactly  at  the 

who  go  from  any  of  the  principal  courts  of  same  time  after  tMC  expiration  of  nineteen 

Enropc  to  anotlier,  when  the  affair  they  go  years,  as  the  council  of  Nice  supposed  they 

upon  is  not  very  solemn  or   important,  would  do  (when  they  fixed  the  rule  for  the 

Tliere  are  envoys  ordinary  and  extraordi-  obsci-vation  of  Easter,  and  marked  the  new 

nary,  as  well  as  embassadors ;   tliey  arc  moons  in  the  calendar  for  each  year  of  the 

equally  the  same  under  the  protection  of  lunar  cycle)  then  the  golden  number  multi- 

the  law  of  nations,  and  enjoy  all  the  privi.  plied  by  11,  would  always  give  the  epact. 

leges  of  embassadors,  only  diiferuig  from  But  in  a  Julian  centniy,  the  new  moons  an« 

them  in  tins,  that  tlie  same  ceremonies  are  ticipatf ,  or  happen  earlier  than  that  oouactl 

not  performed  to  them.  imagined  they  wonld  by  ^  of  a  day.    In 

ENURE,  in  Uw,  to  take  place  or  eflect,  a  Gregorian  common  century,  which  is  one 

or  be  available,  as  a  release  made  to  a  te-  day  shorter  than  a  Julian   century,  they 

aant  for  a  term  of  life,  shall  emire  to  him  in  liappen  ^ofn  day  hiter,  (l  day  —  ^ = \\). 

Uw levenioik  Now  HX3=s|t  for  the  thita  common 
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renturies,  but  ^  being  subtracted,  on  ac-  according'  to  the  rank  of  the  wearer :  and 

vount'of  th<^  Gregorian  bissextile  century,  for  the  same  reason  they  are  niade  either  of 

there  will  reomra  |i.     Therefore  in  four  worsted^orofsBver  or  gold  lace.  In  France 

Gregorian  centturies  the  new  moons  will  all  degrees  of  rank  in  Ahe  army  may  be  in- 

happen  later  by  fj  of  a  day,  and  the  epacU  stantly  known  from  the  epaulette ;  but  this 

must  be  decreased  accordingly.  is  not  the  case  here.  Lately  epaulettes  have 

At  present  the  Gregorian  epect  is  11  days  been  yitrodnced  into  the  navy,  and  in  that 

short  of  the  Julian. epact;  but  the  quotient  service  the  following  are  tlie  gradations  of 

of  tlie  number  of  the  centuries  divided  by  rank  as  distingtiisbed  by  them.    Masters 

4,  which  at  this  tune  is  4,  multiplied  by  |},  and  commanders  have  one  epaulette  on  the 

with  the  addition  of  the  remamder  1  multi-^  left  shoulder :  post  captains  under  three 

plied  by  ^,  makes  in  all  but  ^^  or  7  days  yean^  one  epaulette  on  the  right  shoulder, 

4-^,  therefore)!,  i.e.  3  days  4- H  most  be  afterwards  two  epaulettes:  rear  admirab 

added  to  complete  the  11  days.    Whence  have  one  star  on  the  strap  of  the  epaulette, 

we  have  tiie  following                             ^  vice-admirals  two  stars,  and  admirals  three 

Genend  rule  for  finding  the  Gregoritm  •^■"« 

Epadfor  ever.  Divide  the  centuries  of  any  EPH  A,  or  Ephah,  in  Jewbh  antiquity, 

year  of  the  ChristiBn  era  by  4,  (rejecting  ^  measure  for  things  dry,  containing  1.0961 

the  subsequent  numbers ,)  multiply  the  re-  ®^»  bushel.    See  Measure. 

mainder  by  17,  and  to  this  product  add  the  EPHEDRA,  in  botany,  a  genns  of  the 

quotient  multiplied  by  43 ;  divide  the  pro-  I>ioecia    Monodelphia  cUiss    and    order, 

duct  -f  86  by  25 ;  multiply  the  golden  num-  Natural  order  of  Coniferae.    Essential  cha* 

ber  by  11,  from  which  subtract  the  last  raster:  male,  calyx  of  the  ament  two-deft  j 

quotient;  and  rejecting  the  thirties,  the  re-  corolla  none ;  stamens  seven ;  anthers  four 

nainder  will  be  the  epacL  inferior,  tliree  superior:  female,  calyx  two- 
parted,  five-fold ;  corolla  none ;  pistils  two ; 

Example  for  1808.  *«eds  covered  with  a  berried  calyx.    There 

are  two  species ;  t'a,  ^  distachya,  great 
shrubby  horse-tail,  or  sea-grape,  and  £.  mo- 
nostachya,  small  shrubby  horse  tail.   These 

43  X  4+34  =  806                     '  plants  vary  extremely.    Some  in  the  sonth 

«06  +  86-r  25  =  11  of  Europe  are  only  a  hand  in  height,  whilst 

11  X  4  (Gold.  No.)  =  44  others  are  three  feet:  they  are  found  in 

Hzii^  —  J 3  --  Epact.  ™^*  ^^  ^^  southern  parts  of  tiie  Russian 

30                                  '  dominions,  from  the  Volga  io  the  Lena,  and 

A  sh^ermie  for  finding  the  epadnntil  »?«tliwards  to  Persia  and  India.    ITie  her- 

the  yAir  1900.    Subt4ct  1  from  SiTgoldcn  T^l^^r'fK     '.""k"*"'  '"'*  '*^''\^  ''"** 

nmnbcr,  and  multiplying  the  remainder  by  ^^ .""  ^  **"'~  •  ?!?  *"  f  ^^  ^^  ^ 

11,  reject  ti,e  thiAie.s,\nd  you  have  th^  ScrS^X   ^^ '^^'^""«  ^'^'^^^ 

'P*^*'  EPHEMERA,  rfayyfy,  in  natural  history. 

Example  for  the  year  1808.  a  genus  of  insects  of  the  order  Neuroptera. 

Golden  Niunber  4.  Mouth  without   mandibles;    feelers    four, 

4^l5^^1_30=3  =  Epact  ^^  «hort,  filiform ;  antennas  short,  filiform ; 

above  the  eyes  are  two  or  three  large  stem* 

EPAULE,  in  fortification,  denotes  the  mata;  wings  erect,  the  lower  ones  much 

pbonlder  oi  a  bastion,  or  the  place  where  iu  shorter ;  tail  termuiating  in  long  bristles  or 

fine  and  flank  meet,  and  form  the  angle  haws.    These  short-lived  animals,  of  which 

called  the  angle  of  the  shoulder.    See  Bas-  there  are  about  twenty  species,  ip  two  di- 

TiOK.           ^  visions,  according  as  they  have  two  or  three 

EPAULEMENT,  in  fortification,  a  work  hairs  in  the  tail^  are  found  every  where 

raised  to  coyer  sideways,  is  either  oCeartli,  about  waters  in  the  summer,  and  in  their 

gabions,;o»>fittcine8,  loaded  vrith  earth.  The  perfect  state  seldom  live  more  than  n  day, 

epaulements  of  the  places  of  arms  for  the  some  of  them  not  an  hour,  during  which 

cavalry,  at  the  entrance  of  the  trenches^  time  they  perform  all  the  functions  of  life, 

ara  generally  offascines  mixed  with  earth*  and  answer  all  the  ends  of  nature.    The 

EPAULETTES)  in  military  dress,  are  a  hirva  livetf  ^nnder  water,   and  is  eagerly 

sort  of  shoulder-knot    They  are  badges  of  sought  after  by  trout  and  other  fish :  it  is 

distiactioQ  worn  on  one  or  both  shoolden,  lix-fboted,  active,  and  finmiBbed  with  a  tail 
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au(]  sLx  latml  fins  or  ^Ils ;  tlie  pupa  re-  or  system  of  philosophy  maintained  by  Ep}« 

aembles  thetanra,  except  in  having  nidi-  cams  and  his  followers, 

mcnts  of  Aitnre  wings.    Tlie  larva  is  alto-  Epicnms,  the  Athenian,  one  of  the  gretft- 

gether  aquatic,  the  complete  insect  aerial,  est  philosophers  of  his  age,  was  obliged  to 

In  the  former  state  it  lives  two  or  three  Democritiis  for  almost  his  whole,  system, 

yean;  but  as  a  perfect  animal  it  snrvives  notwithstanding  he  piqued  himself  upon  de* 

but  a  very  few  hoars,  perisliing  in  the  course  riving  every  tiling  llrom  bis  own  fund.    He 

of  the  same  evening  that  gives  it  birth.  The  wrote  a  great  unmber  of  traoks,  which  are 

inost  common  species  is  the  E.  vnlgata,  or  made  to  amonnt  to  above  300.    Tlioo|i^ 

Common  May-fly,  so  plentiful  in  the  early  none  of  them  are  come  down  to  its,  no  an* 

part  of  summer  about  the  brinks  of  rivulets  cient  philosoplher's  s}'stem  is  better  known 

and  stagnant  waters.    It  is  of  a  greeuiih  than  his,  for  vrhich  we  are  mostly  indebted 

colour,  with  transparent  wings,  elejrantly  to  the  poet  Lucretius,  Diogenes  Laeitiusy 

mottled  with  brown,  and  is  furnished  with  and  Tiilly.     His  philosophy  consisted  of 

three  very  long  black  bristles.    It  flutters  three  parts,  canonical,  physical,  and  ethe- 

in  the  evening  about  the  sur&ce  of  the  >  real.    The  flrst  was  about  the  canons,  or 

vrater ;  but  during  the  day  is  generally  seen  rules  of  judging.    The  censure  which  TuUy 

in  a  quiescent  posture,  with  flie  wings  clos-  passes  upon  him  for  bis  despising  logic, 

ed ,  and  applied  to  each  other  in  an  upright  will  hold  true  only  with  regard  to  the  logic 

position.  of  the  Stoics,  which  he  coidd  not  approve  of^ 

EPHEMERIDES,  in  literary  history,  an .  it  being  too  full  of  nicety  and  quirk.   £pi« 

appellation  given  to  tiiose  books  or  joiunals,  curus  vras  not  acquainted  with  the  analyti- 

whicfa  shew  the  motions  and  placed  of  the  cal  method  of  division  and  argumentation, 

planets  for  every  day  in  the  year.    It  is  nor  was  he  so  curious  m  modes  and  forma- 

flrom  the  tables  contained  in  these  epheme-  tion  as  the  Stoics.    Soundness  and  samph^ 

rides,  that  eclipses,  and  all  the  variety  of  city  of  sense,  assisted  with  some  natural 

aspects  of  the  phmets,  are  found.  reflections,  was  all  his  art.  Ifis  search  after 

EPHIELIS,  fai  botany,  a  genus  of  the  truth  proceeded  only  by  the  senses,  to  the 

Octandria  Monogynia  cbss  and  order.    Es-  evidence  of  which  he  gave  so  great  a  cer- 

sential  character:  calyx  five-parted ;  petab  tainty,  that  he  considered  tliem  as  an  infill- 

%.^^j  with  claws ;  nectary  ten  scales,  two  lible  rule  of  truth,  and  termed  them,  the 

to  each  petal ;  capsule  oblong,  one-celled,  first  natural  light  of  mankind, 

two-valved,  two-seeded»    Ttfere  is  but  one  In  the  second  part  of  his  philosophy  he 

species;  m.  E.  guianensis:  this  is  a  lofty  laid  down  atoms,  space,  and  gravity  as  the 

tree,  growing  in  die  forests  of  Ouiana,where  first  principles  oC^all  things.    He  did  not 

it  flowers  in  the  month  of  October.  deny  the  existence  of  a  Go^,  but  thought 

EPIBATERIUM,  in  botany,  a  genus  of  it  beneath  his  majesty  to  concern  himself 

the  Moniwcta  Hexa&dria  efam  and  order,  with  human  aflbirs.  He  held  him  a  blessed, 

EMential  character:  calyx  double;  outer  immortal  being,  having  no  afliurs  of  his 

six-leofved,  small ;  inner  three-leaved,  laige;  own  to  take  care  of,  and  above  meddling 

petals  six,  three  outer,  between  the  caly-  vrith  those  of  others.    See  Atomic  Pai- 

cme  leaflets;  three  inner;   drupes  three,  Losopht. 

subglobuhu-,  mncronate,  witli  the  three  per-  As  to  hb  ethics,  he  made  the  supKme 

manent  styles;  inclosing  a  kidney-form  nut*  good  of  man  to  consbt  in  pleasure,  and, 

There  b  only  one  species;  Hz.  E.  pendulum,  consequently,  supreme  evil  in  pam.    Na- 

EPIC,  or  heroic  poem^  a  poem  expressed  ture  itself,  says  he,'  teaches  us  thb  truth, 

fai  narration,  formed  upon  a  story  partly  and  prompts  us  from  our  birtli  to  procure 

real  and  partly  foigned ;  representing.  In  a  whatever  gives  ut  pleasure,  and  avoid  what 

sublime  stile,  some  signal  and  fortunate  ac«*  P^^  o*  P^in*  To  thb  end  be  proposes  a  re* 

tion,  dintininivdied  by  a  variety  of  great  mtdy  against  the  sharpness  of  pain:  thb 
events,  to  form  the  morah,  and  aflect  the  '  ^"^  to  divert  the  mind  A'om  it,  by  turning 

mind  with  the  love  of  heroic  virtue.  our  whole  attention  upon  the  pleasures  we 

EPICHRYSUM,  in  botany,  a  genus  of  have  formerly  ei^oyed.    He  hehl  that  the 

the  CryptoKaraia  Fungi  class  and  order.  Fun-  Wiseman  must  be  happy^  as  long  as  he  is 

gus  rounded,  concave ;  ^eds  globnhu- ;  tail-  i^ise ;  that  pain,  not  depriving  him  of  hb  wi»-> 

lem,  attached  to  a  branched  thread  creeping  dom,  cannot  deprive  him  of  his  happines«. 

witfaih.    There  b  but  one  species;  m.  £.  EPICYCLE,  in  the  ancient  astronomy, 

arctnieuui.  a  little  circle  whose  centre  b  in  the  cireum  - 

EPICUREAN  fkUosophif,  the  doctrina  forenco  of  a  greater  circle ;  or  it  b  a  small 
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licli  beinc  flsFd  in  the  rompljints  In  tlif  stojiiach  and  bowels ;  au- 

ferfnt  of  a  planci,  is  carried  along  witli  imiin  by  ralariLa ;   and  winlct  bj  inter- 

it  i  and  yet,  117  iti  own  peculiar  mMiiH),  iniitena:  tbete  being  obvimatf  produced 

carriei  tbe  plviet  fattened  to  it  rotmd  it*  bjr  tbe  aiate  of  weHtber  atteiulant  opon 

proper  centre.  Ihem,  other  cpidemica  are  luppoaed  ualo- 

It  vrubymeaniof  epicTclei,  that  FtO'  gou  to  tfacm,  and  obedieot  to  the  ume 

lemy  and  hit  fbllowers  lolved  the  variona  role*,  irtiich,   on  euminatiou,   not  being 

phenomeiu  of  the  ptanelt,  but  more  espe-  the  rate,  all  further  tcnitiny  it  laid  aside, 

cUUy  Ibeit  ilationa  and   retrogradalioDa.  perfaapj  too  battUy. 

The  great  circle  tbcy  railed  tbe  excentric'        The  matt  natural  and  bealtbfU  leaMHit 

OT  deferent,  and  along  iti  cir(;pmfcrcnce  in  tfaia  coautiy  are  a  moderately  froaty  win- 

Ote  centre  of  tbe  epicycle  wai  conceiTed  ta  ter,  showery  spring,  dry  summer,  and  rainy 

'  move  J  carry ing  with  it  Ihc  planet  fixed  in  aulaiDn>  and  whilst  such  prevail,  the  wet 

its  circuDiference,  which  in  its  motion  down-  part  of  them  is  infested  by  vastly  tbe  great' 

wnrdt  proceeded  according  to  tbe  order  of  eat  proportion  of  complaints,  bat  those  not 

tbe  algoi,  but,  id  moving  npwardi,   con-  of  tiie  most  mortal  kiud.    A  loQg  succet- 

tmy  to  that  order.    Iht  highest  point  of  aiOD  of  wet  seasona  is  accompanied  by  a 

a  p^nefk  epicycle  they  called  apogee,  and  prodigious  number  of  diseases  j  but  these 

the  lofTcst  perigee.  being  mild  and  tediom,    the  niunber  of 

EP1CYCIX)ID,   in  geometry,  a  cnr«e  deaths  «<«  not  in  prop(«tian   to  tlie  co- 

geiMfated  by  tbe  revolution  of  tbe  peri-  existent  ailmeott.    On  the  other  band,  a 

phery  of  •  circle,   ACE    (Plata  V.  Mis-  diy  season,  in  tbe  beginning,   it  attended 

ceL  fig.  4.)  along  tbe  convex  or  concave  with  extremely  few  complainta,  tbe  body 

tide  of  the  pei^ibery  of  another  circle,  and  mind  both  seeming  invigorated  by  it; 

D  G  B.  if,  however,  tbi:  kind  of  weather  last  very 

The  length  of  any  pan  of  the  cnrve,  long,  towards  the  close  of  it  a  number  1^ 

that  any  given  point  in  tbe  revolving  circle  dongecoot  complaints  spring  op,  which,  as 

basdeacribed,  from  the  linte  it  touched  the  Uiey  are  very  short  in  Oiclr  duration,  the 

circle  it  revcdved  upon,  shall  be  to  double  mortality  is  much  greater  than  one  wonld 

tbe  versed  tine  of  half  the  arch,  which  aO  readily  suppose  from  tbe  few  peraona  that 

that  time  touched  the  circle  at  rest,  at  tbe  are  ill  at  any  one  time :  and  a*  soon  as  a 

nm  of  the  diametera  of  the  drdea,  to  the  wet  season  succeeds  a  long  dry  one,  a  pro- 

temidiameler  of  the  resting  drcle,  if  tbe  digiou  tickneia  and  mortality  come  on  nni- 

revohring   circle  muvea  upon  the  convex  versalty.     So  long  as  this  vret  weather  coi>> 

^de  of  Ibe  resting  circle ;  but  if  npon  the  tinacs,  the  dckness  scarcely  abates,    but 

concave  tide,  h  tbe  difference  of  the  dia-  ,  tbe  mortality  diminishes  rqwdlj ;  so  tliat  in 

meteia  to  UW  tetpi-diameter  of  the  retting  the  last  number  of  rainy  years  the  number 

drcle,  of  deaths  it  at  tbe  miniinnni,    The  cbange 

In  tbe  Phibnoph.  Transactiona,  No.  118,  of  a  long  dry  season,  whether  bot  or  cold, 
wehaveagenenlpropoaition  for  measuring  to  arviny  one,  appeaia  to  bring  about  the 
IIm  areas  at  all  cycloids  and  epicycloids,  tempetature  of  air  &vouiable  to  the  pro- 
rit.  The  area  of  any  cycloid  or  epicycloid  doetion  of  great  epidemics.  Some,  how- 
it  to  the  area  of  the  generating  drctc,  as  the  ever,  seem  mom  qieedily  to  succeed  tbe 
torn  of  double  tbe  velocity  of  tbe  centre  predisposingstateof  theair,  otfaen  leas  to; 
and  velocity  of  flie  circular  motiaQ  to  the  or  it  may  be  that  the  state  of  air  favounbl* 
vdoci^  tif  tbe  circular  raotioo :  and  in  the  to  tbem  exists  at  tbe  very  beginning  of  the 
tame  proportion  are  the  areas  of  segments  change,  whilst  tbe  slate  Givourable  to  otheta 
of  tboie  cnrvet  to  tboae  of  andogont  teg-  progresnvely  succeeds :  of  this  last,  how* 
Bentt  of  tbe  generating  circle.  ever,  Dr.  Sims  is  very  nncertain. 

EPIDEMIC.    A  contagion*  diteate  it  to         Two  infectioat  diteates,  it  appean,  ate 

termed  that  attacks  many  people  at  the  hardly  ever  prevalent  together ;  tlierefbre, 

sane  season,  and  in  tbe  same  place ;  thdi,  although  the  tame  di>  temperature  of  air 

pallid  fever,  plague,    dytentery,  ite.  are  teems  favourable  to  most  epidemic  ditor- 

often  epidemic.    Dr.  James  Sims  observes,  deia,  yet  tome  most  appear  sooner,  other* 

in  the  Memoirs  of  the  Hedical  Society  of  later.     FWm  observation  and  bobks,   the 

London,  that  there  are  tone  gtaod  elattet  Doctor  describes  the  order  in  which  tfaete 

of  cpidemica  which  prevml  ever;  year,  and  diaordeii  have  a  tendency  to  snrceed  each 

whidi  are  podnced  by  tbe  varioBt  cbengo  other,   to  be   plagne,  petechial  fever,  pu- 

(d*  the  seatons.    Thus,  tpring  is  tceompa-  trid  sore  throat,  with  or  without  varlatiiM, 

nied  by  inflammatory  ditea^cs ;  summer  by  dysentery,  small-pox,  saeatlei,  limple  tear- 
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iBtina,  hooping-cough,  and  catarrh :  ''  I  do 
not  mean  by  this/*  says  he,  *  that  they  al- 
^•ays  succeed  each  other  as  above;  for 
often  the  individual  infectioii  is  wanting, 
wlien  another  takes  its  place,  until  perhaps 
that  infection  is  imported  from  a  place, 
which  has  been  so  unfortunate  as  to  have  a 
coincidence  of  the  two  causes,  without  which 
it  appears  that  no  epidemic  can  take  place  ; 
that  is,  a  fiivourable  disposition  of  the  air,  and 
that  particular  infection.  Whenever  it  hap- 
pens tliat  one  infectious  disorder  takes  tlie 
place  that  should  have  been  more  properly 
occupied  by  another,  it  becomes  much  more 
virulent  tlian  it  is  naturally,  whilst  the  for- 
mer, if  it  afterwards  succeeds,  becomes 
milder  in  proportion :  this,  perhaps,  is  the 
reason  why  the  same  disorders,  nay,  the 
same  appearance  in  a  disorder,  are  at- 
tended with  much  more  Vitality  iDt>ne  year 
than  another." 

EPIDENDRUM,  in  botany,  a  genns  of 
tiie  Gynandria  Diandria  class  and  order. 
Natural  order  of  Orchidea*.  Essential  cha- 
racter :  nectary  turbinate,  obliqne,  reflex ; 
corolla  spi-eading;  spur  none.  There  are 
124  species.  This  numerous  genus  is  ob- 
scure in  its  character,  differences,  and  syno- 
nyms ;  for  the  flowers  in  dried  specimens 
can  hardly  be  nnfolded  ;  the  plants  are  cul- 
tivated in  gardens  with  difficulty ;  and  the 
species  have  not  been  sufficiently  described 
by  authors;  who- have  had  an  opportunity 
of  seeing  them  in  America,  and  the  East 
Indies,  their  native  places  of  growths 

EPIDERMIS,  in  anatomy,  the  same 
with  the  cuticle.    See  Cutis. 

EPIG^A,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Na- 
tural order  of  Bicomes.  Erics,  Jusftieu.  Es- 
sential character:  calyx  outer  three-leaved ; 
inner  flve-parted ;  corolla  salver- form  ;  cap- 
sule five-celled.  There  are  but  two  spe* 
cies,  ciz,  E.  repens,  creeping  epigaea,  or 
trailing  arbntus,  ancf  EL  cordifnlia,  heart- 
leaved  epigaea ;  the  former  is  a  native  of 
Virginia  and  Canada,  and  the  latter  of 
Guadaloupc. 

EPIGLOTTIS,  one  of  the  cartilages  of 
the  laryhx  or  wind-pipe.    See  Anatomy. 

EPIGRAM,  in  poetry,  a  short  poem  or" 
composition  in  verse,  treating  only  of  one 
tiling,  and  ending  with  some  lively,  inge- 
nious, and  natural  tliought  or  point. 

EPILEPSY,  in  medicine,  the  same  with 
what  is'otherwisc  called  the  falling-sickness, 
from  the  patient's  falling  suddenly  to  the 
ground. 

EPILOBIUM,  in  botany,  a  genus  of 
the  Octandria  Monogynia  class  and  order. 
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Natiual  order  of  Calycanthems.  Onagrar, 
Jussion.  Essentiar character;  calyx  foor* 
clef) ;  petals  four ;  capsule  oblong,  inferior ; 
seeds  downy.  There  are  fourteen  species. 
These  plants  are  hardy  perennials,  not  void 
of  beauty  ;  they  are,  however,  commonly 
considered  only  as  weeds,  and  are  raiely 
cultivated  in  gardens. 

EPILOGUE,  in  dramatic  poetry,  a 
speech  addressed  to  flie  audience  after  the 
pUiy  is  over,  by  one  of  the  principal  actors 
therein,  usually  containmg  some  reflections 
on  certain  incidents  in  the  play,  especially 
those  m  the  part  of  the  person  that  speaks 
It. 

BPIMEDIUM,  in  botany,  English  d«r- 
renwort,  a  genus  of  the  Tetrandria  Montf^ 
gynia  class  and  order.  Natural  order  of 
Coiydales.  Berberides,  Jussieu.  Essential 
character:  nectary  four,  cupform,  leaning 
on  the  petals  ;^  corolla  four-petalled ;  calyx 
very  caducous  i  froit  a  silique.  There  is 
but  one  species,  riz.  E.  alpinum,  alpine  bar- 
renwort. 

EPIPHANY,  a  christian  festival,  otiier- 
wise  called  the  manifestation  of  Christ  to 
the  Gentiles,  observed  on  the  sixth  of  Ja- 
nuary, in  honour  of  the  appearance  of  onr 
Saviour  to  tiie  three  magi,  or  wise  men, 
vrho  came  to  adore  him,  and  bring  him  pre- 
sents. The  feast  of  epiphany  was  not  or^- 
ginally  a  distinct  festival,  but  made  a  part 
of  that  of  tiie  nativity  of  Christ,  which  be- 
ing celebrated  twelve  days,  tiie  first  and  last 
of  which  were  liigh  or  chief  days  of  solem* 
nity,  either  of  these  might  properly  be 
called  epiphany,  as  that  word  signifies  the 
appearance  of  Christ  in  the  world. 

The  kings  of  England  and  Spain  ofier 
gold,  frankincense,  and  myrrii,  on  epiphany, 
or  twelfth  day,  in  memory  of  the  offerings 
of  the  wise  men  to  the  infknt  Jesus. 

The  festival  of  epiphany  is  called  by  the 
Greeks  the  feast  of  lights,  because  our  Sa- 
viour is  said  to  have  been  baptised  on  this 
day ;  and  baptism  is  by  them  called  illumi- 
nation. 

EPISCOPALIANS,  in  the  modern  ac- 
ceptation of  the  term,  belong  more  especialfy 
to  members  of  the  Church  of  England,  and  de- 
rive this  titie  from  episcopus,  the  Latin  word 
for  bishop  ;  or  if  it  be  referred  to  its  Greek 
origin,  unplying  the  caro  and  diligence  with 
vriiich  bishops  are  expected  to  preside  over 
those  committed  to  their  guidance  and  di- 
rection. They  insist  on  the  divine  origin  of 
their  bishops,  and  other  church  officers,  and 
on  the  alliance  between  church  and  state. 
Respecting  these  subjects,  however,  War- 
burton  and  Hoadley,  together  with  othen 
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«f  the  letrned  amongst  them,  have  diiierent 
opinioiie,  as  they  have  also  on  the  tliirty- 
vine  articles,  wiiich  were  established  hi  tlie 
reign  of  Queen  Elizabeth.  These  are  to  be 
found  in  most  Common  Prayer- Books ;  and 
the  £pisco|)al  Charch  in  America  has  re- 
duced their  nomber  to  twenty.  By  some 
tlie  articles  arc  made  to  speak  the  language 
of  Calvinism,  and  by  others  they  have 
been  interpreted  in  favomr  of  Anninianism. 

The  Chorch  of  England  is  governed  by 
the  King,  who  is  tlie  supreme  head;  by 
two  archbishops,  and  by  twenty-four  hi- 
ahojM.  The  benefices  of  the  bishops  were 
converted  by  William  tiie  Conqueror  into 
temporal  baronies;  so  that  every  prelate 
has  a  seat  and  vote  in  the  House  of  Peers. 
Dr.  Benjamin  Hoadley,  however,  in  a  ser- 
mon preached  from  this  text,  i'  My  king- 
dom is  not  of  this  world,"  insisted  that  the 
clergy  had  no  pretensions  to  temporal  juris- 
diction, which  gave  rise  to  various  publica- 
tions, termed  by  way  of  eminence  the 
Bangorian  Controversy,  Hoadley  behig 
then  bishop  of  Bangor.  There  is  a  bishop 
of  Sodor  and  Man,  who  has  no  seat  in  tlie 
House  of  Peers. 

Since  the  death  of  the  intolerant  Arch- 
.  bishop  Laud,  men  of  moderate  principles 
have  been  raised  to  the  see  of  Canterbury, 
and  this  hath  tended  not  a  Utile  to  the 
tranquillity  of  church  and  state.  The  esta- 
blished Qiurch  of  Ireland  is  the  same  as  the 
Church  of  England,  and  is  governed  by 
four  archbishops,  and  eighteen  bishops. 

EPISODE,  ill  poetry,  a  separate  inci- 
dent, story,  or  action,  which  a  poet  invents 
and  connects  with  his  principal  action,  that 
his  work  may  abound  with  a  greater  diver- 
sity of  events ;  though,  in  a  more  limited 
sense,  aU  the  particuhur  incidents  whereof 
tlie  action  or  narration  is  compounded,  are 
called  episodes. 

EPITAPH,  a  monumental  mscription  in 
honour  or  memory  of  a  person  defunct, 
or  an  inscription  engraven  or  cut  on  a 
tomb,  to  mark  the  time  of  a  person's  de- 
cease, his  name,  family ;  and,  usually,  some 
eulogium  of  his  virtues,  or  good  qualities. 

EPITHALAMIUM,  in  poetry,  a  nnp- 
tial  song,  or  composition,  in  prabe  of  the 
bride  and  bridegroom,  praying  for  their 
prosperity,  for  a  happy  oaring,-  Sec, 

EPITHET,  in  poetiy  and  rhetoric,  an 
adjective  expressing  some  quaUty  of  a  sub- 
stantive to  which  it  is  joined;  or  snch  an 
adjective  as  is  annexed  to  substantives  by 
way  of  ornament  and  iHnstiation,  not  to 
oake  up  an  essential  part  of  the  descrlp- 
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tiou.  "  Nothing,"  says  Aristotle,  "  tires  the 
reader  more  than  too  great  a  redundancy 
of  epttliets,  or  epithets  placed  improperly  ; 
and  yet  notliing  is  so  essential  in  poetry  as 
a  proper  use  of  them/' 

EPITOME,  in  literary  history,  an  abridg- 
ment or  summary  of  any  book,  particularly 
of  a  history. 

EPOCHA,  in  chronology,  a  term  or  lixed 
point  of  time,  whence  tlie  succeedin<;  years 
are  numbered  or  accounted.    See  Cxiro- 

M0L06Y. 

EPODE,  in  lyric  poetry,  the  third  or 
last  part  of  the  ode,  the  anticnt  ode  being 
divided  into  strophe,  antistrophc,  and  epodc. 
EPOPOEIA,  m  poetry)  the  story,  fable, 
or  subject  treated  of,  in  an  epic  poem. 
The  word  is  commonly  used  for  the  epic 
poem  itself.,   See  Epic.       , 

EPSOM  saU,  another  name  for  sulphate 
Of  magnesia. 

'  EQUABL.E,  an  appellation  given  to  snoli 
motions  as  always  continue  tiie  same  in 
degree  of  velocity,  without  being  eitlier  ac« 
*  celerated  or  retarded.  When  two  or  more 
bodies  are  uniformly  accelerated  or  retard- 
ed, with  the  same  increase«or  dimunition  of 
velocity  in  each,  tliey  are  said  to  be  equably 
accelerated  or  retarded. 

EQUAL,  a  term  of  relation  between  two 
or  more  tilings  of  tlie  same  magnitude, 
quantity,  or  quality.  Matliematicians  sp^ak 
of  equal  lines,  angles,  figures,  circles,  ratios^ 
solids,  Sec. 

EQUALITY,  that  agreement  between 
two  or  more  thinc^s  whereby  they  are  deno- 
minated equaL  ilie  equality  df  two  quan- 
tities, in  algebra,  is  denoted  by  two  parallel 
lines  placed  between  them:  tlii»,  4-|-2 
=  6,  tliat  is,  4  added  to  2  is  equal  to  6. 

EQUANIMITY,  in  ethics,  denotes  Uiat 
even  and  'ca!m  frame  of  mind  and  temper 
under  good  or  bad  fortune,  whereby  a  man 
appears  to  be  neither  puffed  up  or  over- 
joyed with  prosperity,  nor  dispirited,  soiur- 
ed,  or  rendered  uneasy  by  adversity. 

EQUATION,  in  algebra,  the  mutual 
comparing  two  equal  tilings  of  different  de- 
nominations, or  the  expression  denoting  tliis 
equality  ;  which  is  done  by  setting  the  one 
in  opposition  to  the  other,  witli  the  si^n  of 
equality  (  =  )  between  them:  tlius,  3s=:: 
36  d,  or  3  feet  =  1  yard.  Hence,  if  we  put 
fi  for  a  foot,  and  b  for  a  yaid,  we  sliall  have 
the  equation  3  a  =  6,  in  algebraical  charac- 
ters.   See  Algebra. 

EQUATIONS,  construction  of,  in  algebra, 
is  tlie  finding  the  roots  or  unknown  quanti- 
titics  of  an  equation,  by  geometrical  con- 
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stmctioB  of  right  lines  or  curves,  or  the  re-  a  fourth  proportional  to  «,  fc+A  «nd  4— «. 

docbg  given  equations   into  geometrical  4.    It'  axxxb^-^-t^-,  then    construct  the 

fii;iire8.    And  this  is  effected  by  lines  or  right-angledtriangle  ABC  (Plate V.Misoei. 

carves,  accordingly  to  the  order  or  rank  of  fig.  5.)  whose  base  is  *,  and  perpendicular 

the  equation.    The  roots  of  any  equation  is  c,  so  shall  the  square  of  the  hypothennse 

?ii9y  be  determined,  that  is,  the  equation  bet^-^-^,  which  call  h?-,  then  the  equation 

may  be  constructed,  by  the  interaect ions  of  ,  ^^^ ^.  and  *=^  a  Uiird  proportional 
a  straiglit  line  with  another  line  or  curve  of  ^    '  a  "^    "^ 

the  same  dimensions  as  tlie  equation  to  be  to  a  and  k, 

coiuitructed :  for  the  roots  of  the  equation        To  amtimei  aifwidrtitkefwHML    1.  If  it 
are  the  ordioatcs  of  the  curve  at  the  points  be  a  simple  quadratic,  it  may  be  reduced  to 
of  intersection  with  the  ri^t  line ;  and  St  is  this  form  x'  =:  a6  ;  and  hence  a:x'4  xit, 
well  known  that  a  carve  may  be  cut  by  a  or  xsz^iiZ,  a  mean  proportional  between 
right  line  in  as  many  pomts  as  its  dimen-  a  and  b.    Therefore  upon  a  straight  line 
siens  amount  to.     Titus,  then,  a  simple  take  A  B  =s  a,  and  B  C =6  ;  then  upon  the 
equaiion  will  be  constracted  by  the  inter-  diameter  A  C  describe  a  semicircle,  and 
section  of  one  right  line  with  another ;  «  taise  the  perpendicnku-  B  D  to  meet  it  in 
quadratic  equation,  or  an  affected  equation  j) ;  go  Aall  B  D  be=x,  the  mean  propor- 
of  the  second  rank,  by  the  intersections  of  a  tional  sought  between  A  B  and  B  C,  or  be- 
right  line  with  a  circle,  or  any  of  the  conic  tween  a  and  6.    2.  If  the  quadratic  be  af- 
scctions,  which  are  all  lines  of  the  second  fected,  let  it  first  be  i,**  -{-  f  a  x  =  6^ ;  then 
order ;  and  which  may  be  cut  by  the  right  form  the  right-angled  triangle  whose  base 
line  in  two  pointt,  tbei-eby  giving  the  two  A  B  is  a,  and  perpendicular  BC  is  6;  and 
roots  of  the  quadratic  equation.    A  cubic  with  the.  centre  A  and  radius  A  C  describe 
equation  may  be  constructed  by  the  inter-  the  semicircle  D  C  E ;  so  shall  D  B  and  B  £ 
section  of  the  right  line  with  a  line  of  the  be  the  two  roots  of  the  given  quadratic 
third  order, and  soon.    But  if,  instead  of  equation' x' -}~ ^ ^ '  =  ^'     ^*  ^^  ^^^^  ^loa- 
the right  line,  some  other  line  of  a  higher  dratic  be  x^-^^ax^b^f  then   the  con- 
order  be  used,  then  the  second  line,  whose  gtniction  will  be  the  very  same  as  of  the 
intersections  with  the  former  are  to  deter-  preceding  one  x^^iaxzxb\    4.  But  if 
mine  the  roots  of  the  equation j  may  be  the  form  be  Sax — x>=6%  form  a  riglit- 
taken  as  many  dimensions  lower  as  the  for-  angled  triangle  (fig.    .)  vrhose  hypothennse 
meris  taken  higher.    And,  in  general,  an  FO  is  a,  and  perpendicuhu-  GHisft;  then 
equation  of  any  height  will  be  constructed  with  the  radius  FO  and  centre  F  describe 
by  the  intersection  of  two  linea,  whose  dl-  a  semi-circle  I G  K :  so  shall  I H  and  H  K 
mensions  multiplied  together  prodnce  the  be  the  two  roots  of  the  given  equation 
dimension  of  the  given  equation.  Tlins,  the  fax — x'x^^,  orx'  —  Saxs — fr'. 
intersections  of  a  circle  with  the  conic  sec-         Ta  comtruct  cubU  and  biquadroHe  eqna- 
tions,  or  of  these  with  each  other,  will  con-  Hans.    These  are  constructed  by  the  iiiter- 
struct  the  biquadratic  equations,  or  those  of    sections  of  two  conic  sections;  for  the  equa- 
the  fourth  power^becnuse  2  X  ^3=4;  and  tion  will  rise  to  four  dimension?,  by  which 
Ihe  intersections  of  the  circle,  or  conic  sec-  are  determined  the  ordiimtes  from  the  four 
tions,  with  a  line  of  tlie  third  order,  will  points  in  vrliich  these  conic  sections  niay  cut 
constmct  the  equations  of  the  fifth  and  sixth  one  another ;  and  the  conic  sections  may  be 
power,  and  so  on. — For  example:  avumed  in  such  a  manner  as  to  make  this 
To  eonstruci  a  oimpU  equtdion.    This  is  equation  coincide  with  any  proposed  biqua- 
done  by  ^solving  the  given  simple  equa-    dratic ;  so  that  the  ordinates  from  these  four 
tion  into  a  proportion,  or  finding  a  tliird  or    interaections  will  be  equal  to  the  roots  of 
fourth  proportional,  &c.    Thus,  1.   If  the     the  proposed  biquadratic.    When  one  of 
equation  heaxssibc;  tlien  a:b::e  ixzsz     the  intersections  of  the  conic  section  falls 
m  '   upon  the  axis,  then  one  of  the  ordinate* 
»^,  the  fourth  proportional  to  u,  6,  c,   S.  If    vanishes  and  the  equation  by  which  these  or- 
**                                              ^  dinates  are  determined,  will  then  be  of  thre^ 
ax  z=b';  tbenr  a  :  fr  ::  &  :  x  =:  -< ,  a  tiiird     dimensions  only,  or  a  cubic  to  which  any  pro- 

.  ^  J  L      .«    wr  L2         posed  cubic  equation  may  be  accommodat- 

proportional  to  a  and  6.     o^  a  x^-     ^^ .  ^  ^^  ^^  ^^^^  remwning  ordinates 

cr";  then,  since  *>— tf*=A.f  c  x  b-^c,  it     ^in  |^  the  roots  of  that  proposed  cobic, 

....  -        .  ft+g  X^ — c     The  conic  sections  for  this  pur|KMe  should 

yvmpea:*-j-c::o— f:x-.  -  ,     ^,.„chasarc  mosf  easily  described;  thfi 
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Hrcle  may  be  one,  and  the  partbola  is  usu- 
ally ashamed  for  the  other.  See  Simpson's 
«iid  Maclaurin's  algebnu 

Equations,  nature  tf.  Any  eqoation  in- 
volving the  powers  of  one  unknown  quantity 
may  be  reduced  to  the  fonn  2" — p  x  •""  *  + 
9  2"^%  &c. = 0 :  liere  the  whole  cxpressiofi 
is  equal  to  nothing,  and  the  terms  are  ar- 
langed  according  to  the  dimensions  of  the 
unknown  quantity,  the  coefficient  of  the 
highest  dimension  is  unity,  understood,  and 
the  coefficients  J),  q,  t,  and  are  affected  with 
the  proper  signs.  An  equation,  where  the  in- 
dex is  of  the  hi^est  power  of  the  unknown 
quantity  is  u,  is  said  to  be  of  u  dimensions, 
and  in  speaking  simply  of  an  equation  of  n  di- 
mensions, we  understand  one  reduced  to  the 
above  form.  Any  quantity  i*  —  P  *"  ""  *  -f- 
^»"-»,  &C.-I-P2  —  Q  may  be  supposed 

to  arise  from  the  multiplication  of  s — iiX 

z  —  b  X  « — <?,  &c.  to  M  factors.  For  by 
actually  multiplying  the  factors  together, 
we  obtain  a  quantity  of  n  dimensions  simi* 
lar  to  the  proposed  quantity,  a" — pz"-'-!- 
f2"**'^  &c.;  and  if  0,  6,  c,  &c.  can  be  so 
assuBMd  that  the  coefficients  of  the  corre- 
spomling  terms  in  the  two  quantities  become 
equal,  the  whole  expressions  coincide.  And 
theiie  coefficients  may  be  made  equal,  be- 
cause ttiese  will  be  a  equations,  to  determine 
n  quantities,  a,  6,  c,  &c.  If  then  the  qnanti- 
tios  PL,  b,  Cy  &c.  be  properly  assum^,  the 
equation  af — pi"-" •  -J- 9 «••"%  &c.  =: 0,  is 

the  same  with  f^a  xx  —  ^X^ — 1;,  6te, 
=  0.  The  quantities  a,  6,  c,  d,  &c.  are 
called  roots  of  the  equation,  or  values  of  z ; 
because,  if  any  one  of  them  be  substituted 
for  z,  the  whole  expression  becomes  nothing, 
which  is  the  condition  proposed  by  the 
equation. 

Every  eqiuition  has  as  many  roots  as  it  has 
dimensions.  If  a* — j»2**-*-^p«*-*,&c.=s: 

0,  or  z — a  X«— *X»  —  «,  &c.  to  n  factors 
=:0,  there  are  a  quantities,  u,  6,  c,  £cc. 
each  of  which  when  substituted  for  z  makes 
the  whole  =  0,  because  in  each  case  one  of 
the  fiictors  becomes =0;  but  any  given 
quantity  different  from  tiiese,  as  e  when 

substituted  for  «,  gives  the  product « -^  a  x 

e — 6  X  < — c^  &c.  which  does  not  vanish, 
because  none  of  the  factors  vanish,  that  is, 
f  will  not  answer  the  condition  which  the 
equation  requires. 

When  one  of  the  roots,  a,  is  obtained,  the 

aquation  z  —  a  x  »  — 6  X  «— Ci  &c.  =  0, 

»• — p»"-*-J-^«»— »,  &c.=0  is  divbible 

.  by  «  —  a  without  a  remainder,  and  is  thos 


reducible  to  2  —  6x2  —  c,  kc.  =  0,  an 
equation  one  dimension  lower,  whose  roots 
arc  b  and  c. 

Ex.  One  root  of  «*-J-i  =:0, or  x  -f- 1  := 
0,  and  the  equation  may  be  depressed  to  a 
quadratic  in  the  foUowtng  manner : 

x-(-l)jr'+i(x»  — x+l 

—  X* 


fx  +  t 


Hence  die  otiier  two  roots  are  the  roots  of 
the  quadratic  a^ —  x-|-l  =  0.  If  two 
roots,  a  and  6,  be  obtained,  the  equation  b 

divisible  by  x — a  x  x — b,  and  may  be  re- 
duced in  the  same  manner  two  dimensions 
lower. 

Ex.  Two  roots  of  the  equation  ^  —  1  =^ 
0,  are  -|-  1  and  -^1,  or  s  -*  l  :=  0,  and 
z-|- 1  =0 ;  therefore  it  may  be  depressed 

to  a  biquadratic  by  dividing  by  z —  i  x 


-f«*— 1 


Hence  the  equation  s^-}-s>-)-1=bO  con- 
tains the  other  four  roots  of  the  proposed 
equation. 

Conversely,  if  the  equation  be  divisible 
by  .T  -^a  without  a  remainder,  a  is  a  root; 

if  by  X  —  ax  x  —  bi  aand  i^  are  both  roots. 
Let  Q  be  the  quotient  arising  from  the  di- 
vision, then  the  equation  is  x— a  X  x  —  b 
X  Q  =  0,  in  which,  if  a  or  6  be  substituted 
for  X  tlie  whole  vanishes. 

Equations,  eubicy  sofution  rf^by  Cardan^ 
rule.  Let  the  equation  be  reduced  to  the 
form  x^-^7x-{-r  =  0,  where  9  and  r  may 
be  positive  or  negative. 

Assume  x = a  -|-  6,  then  the  equation  lie- 
comes  iTpSl'—TX  «-F* +lf=  ^»  ^^ •* 
+6'+3a6  xa+^  — ^  X  a+b+rz=0; 
and  since  we  have  two  unknown  quantities, 
a  and  6,  and  have  made  only  one  supposi- 
tion respecting  them,  rtz.  that  a  -f-  bzs  4, 
we  are  at  liberty  to  make  another;  let  3a( 


EQUATION. 

-— 9:=0,  then  the  eqnadon  becomes  a^-j-    and  the  valaes  of  the  cube  root  ofb\  are>, 
h*^r:s:Oi  aho,  since  Sab  — q=:Ofb=z    — l-f-y^-— a^  —1  —  \/^^^ 


*, 


b. 


^,andby8ub«titution,a'+-^-^+r=0,  ^ 

3  •                                                .  Hence,  it  appears,  that  there  are  nine 

Df  a^-i-ra'  +  '^=0,  an  eqaation  of  a  values  of  a-|-6,  three  only  of  which  can 

^^                        1    •        u  answer  the  conditions  of  the  equation,  the 

qaadiaUc  form ;    and  by  completing  the  Q^,,g„  ^^^j„g  ^^^^  introduced  by  invola- 

tion.    These  nine  values  are, 
1.  a  -|-  ft. 


square,  rt*  +  ra'  + j  =J-^>  ^"^  *»'  + 
5  =  ±v/^^'  tfcerefore«'  =  -| 

=  «+*=v  -i±  V  -4—57 


Ibrex 


We  may  observe  that  when  the  sign  of 
s/  —  —  i-,  in  one  part  of  the  expression, 
is  positive,  it  is  negative  in  the  other,  tliat 


is  X 


=  C^-^+v/^-£+ 


27 


Since  6  ==  -^t  the  value  of  x  is  also 
•^  3  a 


^_r_±^5-|l+ 


^ 


JE«.  Let x»  +  6«  —  «)  =  0;  here  9  = 

— j6j_r  =  -J0,  X  =  ^  10  +  -v/"l^  + 
^  10  —  v'loa  =  J.732  —  .732  =  2. 

C«r.  1.  Having  obtained  one  value  of  x, 
the  eqiiatioii  may  be  depressed  to  a  quadca- 
tic,  and  the  other  roots  found. 

Cor.  2.  The  possible  valnrs  of  a  and  b  be- 
ing discovered,  the  other  roots  are  known 
withont  the  solution  of  a  quadratic. 

The  values  of  the  cnbe  roots  of  >8^are  a, 

—  1— V^^^.. 


-^  1  4-  V'  —  3 


a,  and 


2.  a-f 


--H-V^  — 3 


6. 


I   — 1  — \/  — 3  . 
3.  o-| ^ 6. 


^ 


,^i±^ 


3 


a +  6. 


5.-"^V""'^+""'V^''^' 


6.-^Y""'-+ 


i~v/ 


*. 


7. 


1-^ 


2 


a  -^6. 


8. 


-l-V^- 


-«H — ^ 


3 


2 


6. 


9.-^^-y-^+=ii:=:^ 


3 


2 


In  the  operation  we  assume  3aft=:9, 
that  is,  the  product  of  the  corresponding 
values  of  a  and  b  is  supposed  to  be  possible. 
This  consideration  excludes  the  S**'  S^'  4"" 
5th.  7*.  juid  9*.  values  of  a  -|-  ft,  or  x ; 
therefore  the  three  roots  of  the  equation  are 

«+*; — ^ «H f^ 


2 


and ^ «  +  — ^^1 


-6; 
ft. 


Cor,  3.  Tins  solution  only  extends  to  tliose 
cases  in  which  the  cubic  has  two  impossi- 
ble roots. 

For  if  the  roots  be  m  -(-  ^  JiiJ'« — y/s  », 
and  —  2  m,  tlien  —  q  (the  sum  of  the  pro- 
ducts of  every  two  with  their  signs  changed) 

=r  —  3  TO*  —  3  n,  and  |-  =:  m*  -|-  n ;  also,  r 

(the  product  of  all  the  roots  wiUi  their  signs 

I* 
changed)  =  2  m'  —  6  m  ji,  and  ^  =  m'  — 

3  ma;  and  by  involution, 

-  =m*— 6m<a-f  9m»fi^ 

4 

'|-=:m*+3m*ii+3m^a'  +  a'— n* 
Hcncc,-~fi=s—9»*a  +  6  «'»'—*'= 


EQUATION. 


the  biquadratic  to  "be  a  4-  *  \/  —  1;  «  —  6 

the  values  of  e  are  2  a,  6-|-c .  -^Z  — 1» 
6 — c,s/ — 1,  — b — c»\/  —  1,  —  6-|-c. 
^ —  1  and  ^—  2  a;  and  the  three  values 
ofyareaTi)',  —  frlfT^*,  —^^S  wbich 
are  all  possible,  as  in  the  preceding  case. 
Bat  if  &e  roots  of  the  biquadratic  be  a  -|~  ^ 
\/  — 1,  a  —  b/^  ■ — 1,  — a+t,  — a — «r 
the  values  of  y  are  ia)%  c  +  i>^'~~i?, 

c--6v^^ir,  two  of  whidi  are  impossi- 
ble; therefore  die  cubic  may  be  solved  by 
Cardan*s  rule. 

Equation,  amauily  of  the  mean  motion 
of  the  sun  and  moon's  apogee  and  nodes. 
The  annual  equation  of  the  sun's  mean  mo- 
tion depends  upon'  the  excentri'city  of  the 
earth's  orbit  round  him,  and  is  16}}  such 
parts,  of  which  the  mean  distance  between 
cicnts,  or  making  g  +/—  «» =  ^,  «|r  —  «/  the  sun  and  tlie  earth  is  lOpO;  whence  some 
==  r,  and/g-  =  s ;  hence,  g  +/=  q  +  ^9     have  called  it  the  equation  of  the  centre, 

which,  when  greatest,  is  1*  5&  20". 

The  equation  of  the  moon's  mean  motion 
is  1 1'  40" ;  of  the  apogee,  it(f ;  and  of  its 
node,  9'  30". 

These  four  annual  equations  are  always 
mutually  proportionable  to  each  odier ;  so 
that  when  any  of  them  is  at  the  greatest,  the 
three  otheis  will  also  be  greatest;  and 
wlien  one  diminishes,  the  rest  diminish  iii 
the  same  ratio.  Wlierefore  the  annual  equa- 
tion of  the  aentre  of  the  sun  being  given, 
the  other  three  con^pondlng  equations  will 
be  Ifiven,  so  that  one  table  of  the  ceutn^ 
equations  will  serve  for  all. 

Equation  of  a  ewrey  is  an  equation 
shewing  tlie  nature  of  a  curve  by  expressing 
the  relation  between  any  absciss  and  its 
corresponding  ordinate,  or  else  the  relatieii 
of  their  fluxions,  &c.  Thus,  the  equation  ta 
tlte  cirde  is  ax  *•  r^  =  y',  where  a  is  its 
diameter,  x  any  absciss  or  part  of  that 
diameter,  and  y  the  ordinate  at  that  point 
of  the  diameter ;  tJie  meaning  being  that 
wtiatever  absciss  is  denoted  by  x,  thentbe 
square  of  its  corresponding  ordinate  wiU  be 
ax  —  x'.    Id  like  manner  the  equation 


—  nX9W— djw^a+'r'jandv  -  — |j 

=  ^1^  X  3m^  — «,  a  quantity  manifest- 
ly impossible,  unless  n  be  negative,  tliat  is, 
unless  two  roots  of  the  proposed  cubic  be 
inpossible. 

Equations,  btqiudraticy  iohiiionof,  btf 
I>e8  Carters  method.  Any  biquadratic  may 
be  reduced  to  the  form  x*  +  gof*  +  ^ap  + 
«  =r  0,  by  taking  away  the  second  term. 
Suppose  this  to  t>e  made  up  of  the  two  quar 
dratics,  x'+ex  +/=  0,  and  x»—  «x  + 
ir  =  0,  where  +  e  »and  —  f  are  made  the 
coefficients  of  the  second  terms,  because 
the  second  term  of  the  biquadratic  is  want- 
ing, that  is,  the  sum  of  its  roots  is  0.  By 
multiplying  these  quadratics  together  we 

havex*4.g'+/— ^. «'  +  ««'  —  «/;  *+ 

/"g  =  0,  which  equation  is  made  to  coincide 

with  the  former  by  equating  flieir  coeffi 


also  g  — /=  "y  and  by  taking  the  sum  and 
diiierence  of  these  equations,  2g  =  ^  4*  ** 
-f  -,  and  2/=  q  +  e»  — ^;  therefore  4/^ 

^  q*  -{- 2  q e^ -\- a*  —  p  =  ^'»  *^  multi- 
plying by  e',  and  arranging  the  terms  ac- 
cordins  to  the  dimensions  of  f ,  <*  -|-  2  7  «* 

making 


H=rO 


or. 


-f  ^'  —  4  «  X  <*      

y=:e^,  y5+29y»-f  7^  — 4#.y  — H  =  0. 

By  the  solution  of  tliis  cubic,  a  value  of  y, 
and  therefore  of  y^  y,  or  e,  is  obtained; 
also  /  and  gy  which  are  respectively  equal 


to 


^+'*-?...«+^+; 


and 


,  are  known ; 

2  '     SJ 

the  biquadratic  is  thus  resolved  into  two 
quadratics,  whose  roots  may  be  found. 

It  may  b<;  observed,  that  which  ever 
valae  of  y  is  used,  the  same  values  of  x  are 
obtained. 

Tliis  solution  can  only  be  applied  to  tliose 
cases,  in  which  two  roots  of  the  biquadratic 
are  possible  and  two  impossible. 

Let  the  roots  be  a,  6,  e,  —  a4-6-|-c; 
then  since  «,  the  coefficient  of  the  second 
term  of  one  of  the  reducing  quadratics,  is 
the  sum  of  two  roots,  its  different  values  are 
s+J,ji  +  c,  6  +  c,  — a-f  *,  — a  +  c, 
—  6  -}-  c,  and  the  values  of  e*,  or  y,  are 

7rfl\\  7+71',  6  +  cl';  all  of  which  be- 
ing possible,  the  cubic  cannot  be  solved  by 


of  the  ellipse  is ?.  ax  —  x^  =  y* 

a 


P 


of  the  hyperbola  is  -  .  o  x  +  x^  =  y% 

of  the  parabola  is px:=zy^. 

Where  a  is  an  axis,  and  p  the  parametef , 
And  in  like  manner  for  any  other  curves.  * 
This  method  of  expressing  the  nature  of 


any  direct  method.    Suppose  the  roots  of    curves  by  algebraical  equations,  was  lirst 


•   EQU  EQU 

v. 

introdaced  by  Des  Cartes,  who,  by  tbiu  eqnidiilereiit  b  when,  in  a  series  of  diree 

coimecttog  together  the  two  sciences  of  numbers,  there  is  the  same  difiereoce  be* 

algebra  and  georaetiy,  made  them  mntually  tu'een  the  first  and  second,  as  there  is  be- 

assisting  to  each  other,  and  so  laid  the  tween  the  second  and  thirds  as  5,  6,  9. 

fonndation  of  the  greatest  improvements  And  2.  Discretely  eqnidifferent,  is  wtien,  in 

that  have  been  made  in  every  branch  of  a  series  of  foi^r  numbers  or  quantities,  there 

Ihem  since  that  time.  »  the  same  difference  between  the  first 

Equatiov  tif  ivHvty  in  astronomy  and  and  second  as  there  is  between  the  third 

chronology,  the  redaction  of  the  apparent  and  fourth :  such  are  3,  6, 7, 10. 
time  or  motion  of  the  sun,  to  eqiuible,        EQUIDISTANT,  an  appellation  given 

mean,  or  true  thne.    The  difference  be-  to  things  placed  at  equal  distance  froaa 

tween  true  and  apparent  time  arises  from  some  fixed  point,  or  pfaure,  to  which  they 

two  causes,  the  excentricity  of  the  earth*s  are  referred. 

orbit,  and  the  obliquity  of  the  ecliptic.    See        EQUILATERAL,  in  general,  something 

Time,  t<^aium  of.  that  bath  equal  udes,  as  an  equilateral  an^. 

EQUATOR,  in  geography,  a  great  cir-        Equilateral /lyperfrofa,  one  whose  trana- 

clc  of  the    terrestrial   globe,   equidistant  verse  diameter  is  equal  to  its  paiumeter ; 

fi*om  its  poles,  and  dividing  it  into  two  equal  and  so  all  the  other  diameters  equal  to  their 

hemispheres;  one  north  and  the  other  south,  parameters:    m  such   an   hyperboh^   the 

It  passes  through  the  east  and  west  points  asymptotes  always  cat  one  another  at  right 

of  the  horiaon,  and  at  the  meridian  is  raised  ai^es  in  the  centre.    Its  most  simple  equa^ 

as  much  above  the  horizon  as  is  the  com-  tion,  with  regard  to  the  transverse  axis,  is 

plementofthebititudeoftfaephice.    FVom  9^  =  x— 4^;  and  with  regard  to  the  con- 

this  circle  the  latitude  of  places,  whether  jugate,  y»=x»-(-a»,  when  a  is  the  semi- 

nortb  or  south,  begin  to  be  reckoned  iq  transverse,  or  semiconjngate.    The  length 

degrees  of  the  meridian.    All  people  liv-  ^  the  curve  cannot  be  found  by  means  of 

ing  on  this  circle,  called  by  geographers  the  quadrature  of  any  space,  of  which  a' co- 

and  oavigaton  the  tine,  have  then-  days  and  nic  section  is  any  part  of  the  perimeter, 
nights  constantly  equaL    It  is  in  degrees  of       EQUILIBRIUM,  hi  mechanics,  is  when 

the  eqoator  that  the  longitude  of  places  are  the  two  ends  of  a  lever  or  balance  hang  so 

reckoned ;  and  as  the  natural  day  is  mea-  exactly  even  and  level,  that  neither  doth 

sured  by  one  revolution  of  the  eqnator,  it  ascend  or  descend,  but  keep  in  a  position 

follows  that  one  hour  answers  to  ^  =  15  pandlel  to  the  horizon,  which  is  occasioned 

degrees :  hence  one  degree  of  the  equator  by  theur  being  both  charged  with  an  equal 

win  contam  four  minutes  of  time ;  15  mi-  weiglit 

nntes  of  a  degree  vriU  make  a  minute  of  an        EQUIMULTIPLES,  in  arithmetic  and 

hour ;  and  consequently,  lour  seconds  an-  geometry,  are  numbers  and  quantities  mul- 

swer  to  one  minute  of  a  degree.  tipUed  by  one  and  the  same  number  or 

EQUATIONAL.    See  O^sbbvatory.  quantity.    Hence,  equimultiples  are  always 

EQUERRY,  in  the  British  customs,  an  in  the  same  ratio  to  each  other,  as  the  sun- 
officer  of  state,  under  the  master  of  tiie  pie  quantities  before  multiplication :  thus, 
bone.  Hiere  are  five  eqoeiries  who  ride  if  6  and  8  are  multiplied  by  4,  the  equimnl- 
abroad  with  his  Miyesty ;  for  which  pnrpose  tiples  94  and  32  will  be  to  each  other,  as  6 
they  give  their  attradanoe  monthly,  one  at  to  8. 
a  time,  and  are  allowed  a  table.  EQUINOCTIAL,  in  astronomy,  a  great 

EQUI8ETUM,  in  botany,  English  lbra«>  circle  of  the  celestial  globe,  whose  polea 

Uii^  a  genus  of  the  Cryptogamia  Filices  ar^  the  poles  of  the  worU.    It  i«  so  called, 

class  and  order.    Natural  order  of  Filicct  because  whenever  the  sun  comes  to  this 

or  Pema.    There  ara  seven  species.    They  circle,  the  days  and  nights  are  equal  all 

are  nativet  of  most  parts  of  Europe  m  over  the  globe ;  bemg  the  same  with  that 

woods  and  shady  places.  which  the  son  seems  to  describe,  at  the 

EQUIANGULAR,  in  geometry,  an  epi-  time  of  the  two  equfaioxes  of  spring  and 

the!  given  to  figures,  whose  angles  are  all  autumn.    All  stars  directly  under  this  dr- 

equal:  soch  are  a  square,  an  equilateral  tii-  de,  have  no  declination,  and  always  rise 

angle,  drc.  doe  east,  and  set  fiill  west.    The  hour  dr* 

EQUICRURAL,  in  geometry,  the  same  des  are  drawn  at  right  angles  to  it,  passing 

with  isosceles.    See  Isotcitss  liiuncLB.  throogh  every  fifteentti  degree ;  and  the 

EQUIDIFFERENT  mmhen^  in  arith-  parallels  to  it  are  called  parallds  of  dect^- 

metic,  are  of  two  kinds,    l.  Conthsnilly  nation. 


EQU 

CQVINOX,  the  time  when  the  silfl  en* 
teiH  either  of  tiie  equinoctial  poir.'%  where 
the  ecliptic  intersects  the  eqninuctial.    It 
was  evidently  an  important   problem   in 
practical  astronomy,  to  determine  the  exact 
Dionient  of  the  son*8  occupying  these  sta- 
tions; for  it  was  natural  to  compute  the 
rourse  of  the  year   from    that   moment. 
Accordingly  this  has  been  the  leading  pro- 
blem in  the  astronomy  of  all  nations.    It  is 
susceptible  of  considerable  precision,  with- 
ODt  any  apparatus  of  instruments.    It  is 
only  necessary  to  observe  the  son's  decli- 
nation on  the  noon  of  two  or  three  days 
before  and  after  the  equinoctial  day.    On 
two  consecutive  days  of  this  nnmber,  his 
decfmation  must  have  changed  from  north 
to  south,  or  from  sooth  to  north.    If  his 
declination  on  one  day  was  observed  to  be 
SI'  north,  and  on  the  next  y  sooth,  it  fol- 
lowl  tliat  his  declination  was  nothing,  or 
that  he  was  in  the  equinoctial  point  about 
S3  mtnotes  after  7  in  the  moniing  of  tlie 
second   day.    Knowing   the   precise  mo- 
ments, and  knowing  the  rate  of  the  sun's 
motion  in  the  ecliptic,  it  is  easy  to  ascertain 
the  precise  point  of  the  ecliptic  in  which 
Che  equator  intersected  it.    By  a  series  of 
such  observations  made  at  Alexandria,  be- 
tween the  yean  161  and  137  before  Christ, 
Hipparchos,  the  father  of  our  astronomy, 
found  that  the  pout  of  the  autumnal  equi* 
■ox  wa^  about  six  degrees  to  the  eastward 
of  the  star  called  spica  virginis.    Eager  to 
determine  every  thing  by  multiplied  obser- 
vations,  he  ransacked  all  the  Chaldeauj 
Egyptian,  and  other  aecords,  to  which  his 
travels  could  procure  him  access,  for  obser- 
vations of  the  same  kmd ;  but  he  does  not 
mention  his  having  found  any.    He  found, 
however,  some  observations  of  Aristillos 
and  Timocbares,   made  about  150  yean 
before.    From  these  it  appealed  evident 
that  the  point  of  the  autumnal  equinox  was 
then  about  eight  degrees  east  cf  the  same 
star.    He  discusses  these  observations  with 
grrat  sagacity  and  rigour :  and  on  their  au- 
thority,  he  asserU   that   the   equinoctial 
points  are  not  fixed  in  the  heavens,  but 
move  to  the  vrestward  about  a  degree  in 
75  yean,  or  somewhat  lets. 

This  motion  is  called  the  precession  of 
the  equinoxes,  because  by  it  the  time  and 
place  of  the  sun's  eqnfaM>ctial  station  pr^- 
eedcs  the  osoalcalcufaitions :  it  it  ftiUy  eon- 
formed*  by  all  sobteqncnt  observationt.  In 
1750*  the  autumnal  equinoz  was  observed 
to  be  tO°  tl'  wettward  of  tpica  vffginit. 
Sttpptting  tha  motion  to  have-  beco 
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duHiig  this  period  of  ages,  it  follows  "that 
the  annual  precession  is  about  50"  4;  tlmt 
is,  if  the  celestial  equator  cots  tlie  ecliptic 
in  a  particuhir  point  on  any  day  of  this 
year,  it  will  on  the  same  day  of  the  follow* 
ing  year,  cut  it  In  a  point  50"  ^  to  the  west 
of  it,  and  the  sun  will  come  to  the  equinox 
80'  t3i'  before  he  luis  completed  his  round  ^ 
of  tiie  heavens.  Hius  the  equmoctial,  or 
tropical  year,  or  true  year  of  seasons,  is 
so  much  shorter  than  the  revolution  of  the 
sun  or  the  sidereal  year.  It  is  this  disco- 
very that  has  cluefly  immortalised  the  name 
of  Hipparchns,  though  it  must  be  acknow- 
ledged that  all  his  astronomical  researchca 
have  been  conducted  vrith  the  same  saga- 
city and  intelligence.  It  was  natural,  tiierte- 
fore,  for  him  to  value  himself  highly  for  the 
discoveiy.  It  mutt  be  acknowledged  to 
be  one  of  the  most  singular  that  has  been 
made,  that  the  revohition  of  the  whole 
heavens  should  not  be  stable,  but  its  axis 
continually  changing.  For  it  must  be  ob- 
served, that  since  the  equator  changes  its 
position,  and  tiie  equator  is  only  an  imagi- 
nary circle,  equidistant  from  the  two  poles, 
or  extremities  ot  the  axis,  these  poles,  and 
this  axis  must  equally  change  their  positions. 
The  eqmnoctial  points  make  a  complete 
revolutipn  in  about  25)745  years,  the  equa- 
tor being  all  the  while  mclined  to  theeclip- 
tic  ui  neariy  the  same  angle.  Therefore 
the  poles  of  this  diurnal  revolution  must 
describe  a  circle  round  the  poles  of  the 
ecliptic,  at  the  distance  of  about  23}  de- 
grees in  86,7^  yean;  and  in  tiie  time  of 
Timocbares,  tiie  north  pole  of  the  heavens 
must  have  bee^i  sO  degrees  eastward  of 
where  it  now  is. 

EQUITY,  ^tuui  aiqwiUtiu,  b  generally 
ondentood  in  hiw,  a  liberal  correction,  or 
qualification  of  the  law,  where  it  is  too' 
strict,  too  confined,  or  severe,  and  is  some- 
times applied,  where,  by  the  words  of  a 
statute,  a  case  does  not  foil  vrithin  it,  yet 
being  vrithin  the  mischief,  the  judges,  by 
an  equitable  construction,  have  extended 
its  application  to  that  case.  Equity  is  un- 
dentood  as  a  correction  of  the  bw :  the 
difference  between  courts  of  equity  and 
law  is  known  only  in  this  country,  and 
arises  priadpallf,  jf  not  entirely,  from  the 
diflTerebt  modes  of  trial  which  must  ever 
render  them  essentially  distinct.  For  it  is 
obvious,  that  where  men  fonn  contracti  in 
the  ordinary  course  of  law,  the  legal  conse* 
qnence,  and  the  enforcement  of  them,  must 
bet  aecordhig  to  general  mles,  applicable 
to  general  casts;  and  the  nature  of  our 
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mode  of  trial  by  jary,  i5  so  strict  in  the 
evidence  which  it  requires,  that  a  strict 
legal  decision,  alone  can  justly  be  founded 
upon  it.  There  are,  however,  many  cases 
iu  which  there  are  particular  circomstances 
between  the  different  parties  peculiar  to 
^their  case,  wbidi  give  rise  to  exceptions  and 
equitable  decisions  wholly  different  from 
the  general  rule.  These  cases  of  excep- 
tion are  such,  that  unless  tlie  judge  can  in- 
quire into  all  the  circumstances  affecting 
the  conscience  of  the  sevei'al  parties,  a  per« 
fectly  eqidtable  decision  cannot  be  given. 
For  this  purpose  the  court  of  eqnity  is  em- 
powered, to  esounine  al)  the  litigant  parties 
upon  their  oaths,  and  to  make  every  one 
answer  to  the  full,  as  to  all  the  circum- 
stances affecting  the  case,  which  is  not 
done  in  a  court  of  hiw,  where  no  penoo 
can  be  a  witness  in  his  own  cause. 

In  equity,  however,  the  phiintiff  by  filing 
his  billy  waves  the  objection,  and  sobmits  to 
take  the  answer  of  each  defendant,  though 
he  cannot  be  admitted  to  give  evidence 
himself.  Hiis  is  the  process  by  what  is 
called  English  bill  in  equity,  and  the  form 
of  proceeding,  thongh  somewhat  tardy, 
gives  the  parties  tlie  fullest  opportunity  of 
obtaining  a  final  decision  according  ta  good 
conscience.  It  is  this  difference,  in  the 
proceeding,  which  has  rendered  the  be^ 
judges  in  courts  of  law,  averse  to  introdoc- 
mg  eqnitable  distinctions  and  principles  ap- 
plicable  to  courts  of  equity  in  courts  of 
law,  because  they  have  not  the  s^me  means 
of  informmg  their  consciences  upon  all  the 
circumstances  necessary,  to  induce  them 
to  alter  the  strict  law  according  to  the  pe- 
culiar fiicts,  or  conscientious  circomstances 
of  the  case.  Formerly,  it  is  supposed,  the 
King,  upon  petition,  referred  the  case  upon 
a  barsli  decision  at  law  to  a  committee,  to- 
gether with  the  Chancellor;  but  in  the 
time  of  Edward  III.  when  uses,  or  trusts 
of  hmds,  which  were  discountenanced  at 
common  la^,  were  considered  as  binding 
in  conscience  by  the  clergy,  John  Walthom, 
Chancellor  to  Richard  li.  introduced  the 
writ  oisubpama,  returnable  in  the  (^nrt  of 
Chancery  only,  to  make  the  tenant,  or 
feoffee  to  uses,  answerable  for  tiie  confi- 
dence reposed  in  kim,  and  this  writ  is  the 
commencement  of  a  suit  in  equity,  which 
has  been  ^efiy  modelled  by  Xjord  Elles- 
mere,  the  gj'eat  Lord  Bacon^  and  Sir  Hen- 
eage  Finch,  in  the  time  of  Charles  I, 
Lord  Hardwicke  followed,  at  some  dis- 
tance, after  these  great  men,  i  and  by  his 
4ecisions^  together  vith  those  of^his  sue- 


EQU 

cessors,  has  established  a  practical  system 
of  equity,  wliich  is  as  definite  and  well  uo* 
derstood  as  the  law  itself;  and  takmg  into 
consideration  the  leading  circumstances 
above  mentioned,  is  nothing  more  thaivthe  * 
law  administered  according  to.  the  jiistice 
of  the  case.  There  are  some  cases  which 
belong  more  peculiarly  to  a  court  of  chan- 
cery, as  the  care  of  inifants,  and  appointing 
guardians  to  them,  so  of  lunatics  and  cha- 
rities, in  which  the  Chancellor  acts  for  the 
King  as  keeper  of  his  conscience.  In  other 
rases,  as  in  cases  of  trust,  matters  of  fraud, 
account,  suits  for  a  discovery,  matters  of 
accident,  and  the  like,  courts  of  equity  act, 
in  aid  of  the  courts  of  law,  and  give  relief, 
where,  from  tlie  nature  of  the  case,  a  court 
of  hiw  cannot  relieve.  Thus,  where  an 
agreement  is  to  be  performed,  courts  o^ 
law  can  only  give  damages  for  the  breach, 
but  a  court  of  equity,  taking  all  the  circum- 
stances into  consideration,  directs  and  en- 
joins a  specific  performance  of  it  according 
to  good  conscience.  Ho  where  it  appre- 
hends an  iq|ory  likely  to  be  done,  it  will 
interfere  to  prevent  it. 

We  have  thought  this  explanation  of  the 
general  principles,  which  distuiguish  courts 
of  law  and  equity,  better  suited  to  a  work 
like  the  present,  than  an  attempt  to  abridge 
any  more  pariicuhir  account  of  the  practice 
and  principles  of  courts  of  equity,  which 
will  be  found  to  proceed  upon  the  ordinary 
rules  of  good  conscience,  as  fiu:  as  they  can 
be  reduced  to  practice.  An  appeal  lies 
from  the  Chancellor  to  the  House  of  Lords. 
The  Court  of  Exchequer  has  a  court  of 
equity,  and  so  have  most  courts  of  peculiar 
jurisdiction. 

Equity  of  redemplunL  Upon  a  mort- 
gage, although  the  estate  upon  non-pay- 
ment of  tlie  money  becomes  vested  in  tlie 
mortagee,  yet  equity  considers  it  only  a 
pledge  for  the  money,  and  gives  the  party 
a  right  to  redeem,  which  is  called  his  equity 
of  redemption.  If  the  mortgagee  is  desirous 
to  bar  tlie  equity  of  redemption^  he  may 
oblige  the  msrtgager  either  to  pay  tite 
money,  or  be  foreclosed  of  his  equity, 
wliich  is  done  by  proceedings  in  the  Court 
of  Chancery  by  bill  of  foretlosure. 

EQUUS,  the  Aorsf,  in  natural  history,  a 
genus  of  mammalia  of  tlie  order  BellusB. 
Oeqeric  character :  upper  fore-teeth  pa- 
rallel, and  six  in  numlier  ;  in  the  lower  jaw 
six,  rather  more  projecting ;  tusks  on  each 
side,  in  both  jaws,  remote  firom  the  rest ; 
feet  with  undivided  hooft.  There  are  six 
^pedesy  aod  very  many  varieties. 
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£.  cabalhis,  «r  the  common  horse.    The  Arabia  almost  erery  man  possessfs  his 
elegance,  grace,  and  nsefblness  of  the  hone  hone,  which  lives  in  the  same  apartment  or 
entitle  him  to  particular  attention,  and  cer-  tent  with  his  fiunily,  and  is  considered  as 
tainly  confer  upon  him   a  preeminence  constitnting  by  no  means  the  least  im- 
whore  aU  other  qoadrepeds.    There  are  portant  part  of  it.    Harsh  and  violent  ap- 
lew  parts  of  the  world  in  which  horses  are  plications,  such  as  the  whip  or  spur,  are 
not  to  be  foond  ;  and  in  various  parts  of  rsrely  inflicted  on  it.    It  is  fed  with  the 
Airica  they  maintain  their  original  inde-  most  regular  attention,  and  cleaned  with 
peudence,  and  range  at  pleasure  in  herds  of  incessant  assiduity.   The  Arab  occasionally 
aeveral  hundreds,  having  always  one  or  appean  to  carry  on  a  conversational  inter- 
more  as  an  advanced  guard,  to  alarm  against  course  with  his  horse,  and  his  external  at- 
approaching  danger.    These  alarms  are  ex-  tachment  to  this  animal  excites  in  return  a 
pressed  by  a  sudden  snorting,  at  which  the  corresponding  affection.    The  hone  being 
Jlpain  body  gallop  off  with  the  most  sur-  •  purified  under  his  management  from  every 
prizmg  swiftness.    In  the  south  of  Siberia  vicious  propensity,  and  guarded  against  ca« 
also,  and  at  the  north-west  of  China,  wild  tjiaik  injury  with  tiie  utmost  soKcitude,  snf> 
horses  are  to  be  foond  in    considerable  fering  the  infent  children  to  climb  its  legs 
abundance  ;  and  it  is  stated,  that  difierent  without  the  sliglitest  attempt  to  kick  or. 
herds  will  cany  on  hostilities,  and  one  party  shake  them  off.    The  Arabs  never  cross  the 
frequently  surround  an  enemy  inferior  in  breeds  of  horses,  and  preserve  the  genealo- 
number,  and  condnct  them  to  the  hostile  gies  of  these  animals  for  a  considerable 
territoiy,manfleevering  perpetually  to  baffle  number  of  generations.     The   horses  of 
all  their  attempts  to  escape.     On  each  Barbary  are  in  high  reputation,  also,  for 
bank  of  the  river  Don,  towards  the  Pains  speed  and  elegance,  as  arc  likewise  those  of 
Mosotis,  horses  are  found  wild,  but  are  Spaui.    In  various  parts  of  the.  East,  as  in 
anpposed  to  be  the  descendants  of  domesti-  India  and  in  some  parts  of  China,  there 
cated  horses,  belonging  to  the  Russian  army  exists  a  race  of  these  animals,  scarcely  ex- 
eccupied  in  the  siege  of  Asopb,  at  the  close  ceeding  the  height  of  a  large  mastiff,  and 
ef  the  seventeenth  century.    In  America,  with  theur  diminutive  size  are  generally  con- 
likewise,  horses  are  found  wild  in   vast  nected  not  a  little  intractability  and  mis* 
abundance,  sweeping  the  extensive  plains  chievousness.    In  no  country  of  the  globe 
of  Buenos  Ayres,and  the  Brazils  particu-  has  the  breeding  of  the  hone  ^  been  at- 
larly,  in  immense  herds.    They  are  ,taken  tended  to  on  more  enlarged  and  philoso- 
by  the  inhabitants  by  being  entangled  in  a  phic  principles  than  in  Great  Britain,  and 
noosed  cord,  and  are  often  destroyed  merely  with  such  success  have  the  efforts  of  the 
fi)r  their  hides,  as  an  article  of  commerce.  English  on 'this  subject  been  attended,  that 
These  American  horses  are  the  descendants  ^eir  horses  are  in  the  highest  esthnation 
of  those  which  were   introduced   by  the  throughout  Europe,  and  in  periods  of  na- 
Spaniards  on  their  discovery  of  America,  ti6nal  tranquillity  constitute^an  important 
as  none  having  previously  existed   on  that  article  of  exportation.    Theur  race-hone  is 
continent    They  are,  in  general,  small  and  not  excelled  in  fieetness  'or  beauty  by  the 
clumsily  formed,  and  their  height  rarely  counen  of  Barbaiy  or  Arabia,  and  in  sup* 
above  fourteen  hands.    In  the  deserts  of  porting  a  continuance  of  intense  effort  is 
Arabia  it  has  been  stated  by  several  vrritdn,  ^  superior  to  them  both.    Details  of  the 
wild  horses  are  extremely  abundant,  but  exploits  of  English  racen  form  a  subject  of 
Shaw  and  Sonnini,  with  greater  probabi-  extreme  interest  to  a  particular  description 
lity,  confine  their  appearance  in  that  conn-  ef  readen,  and  cannot  be  considered  by 
try  to  the  borden  of  the  desert,  the  latter  any  admiren  of  nature  as  beneath  attention. 
not  suppling  materials  for  their  subsis-  Out  of  innumerable  instances  which  have 
tence.    Mr.  Bruce  mentions  the  hones  of  been  authenticated,  we  shall  just  mention, 
Knbia  as  unequalled  in  beauty,  and  fer  sii-  that  Bay  Malton,  beh>nging  to  the  Marquis 
perior  to  those  of  Arabia.    Of  the  former  of  Rockingham,  ran  four  miles  on  the  York 
little  notice  has  been  taken  but  from  that  course  in  seven  minutes  and  forty>foiv  se* 
observant  traveller;  of  the  hitter  the  feme  conds.    The  celebrated  Childers   is  sup- 
his  long  been  distinguished,  and  the  Ara-  posed  to  have  been  the  fleetest  hone  ever 
bian  horse,  celetniited  for  his  beauty  and  known  in  the  worid.    He  was  opposed  by 
swiftness,  has  been  long  exported  to  the  all  the  most  distinguished  hones  of  his  day, 
post  remote  countries  oif  Europe,  to  cor-  ^aad  what  is,  perhaps,  unprecedented  in 
lect  and  isprove  the  native  breeds.    In  sadi.a  variety  of  contests,  in  every  instanoo 
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bore  «ff  the  prJ2e.    He  is  slated  to  have  stance,  the  effect  of  age,  which  exponjM 

nm  a  mile  in  very  little  more  than  aminate,  the  dark  spot  of  the  original  grey.    The 

and  his  general  progress  on  a  four  mile  improvement  of  the  hdrse  has,  witliin  a  few 

coarse  was  at  the  rate  of  eighty-two  feet  and  years,  been  an  object  of  the  attention  of  pi- 

a  half  m  a  second.    Eclipse  was  ahuost  vemmeiit,.as  well  as  of  enlightened  indiri- 

oqually  swift*  with  Ohilden,  and  was  consi-  duals ;  and  establishments  have  been  formed 

derably  stronger.    His  form  was  by  no  on  a  liberal  scale  for  the  promotion  of  vete- 

means  considered  aa  handsome,  as  indeed  rinary  science.    In  France  the  government 

his  dimensions  deviated  very  considerably  has  recently  devoted  considerable  attention 

from  those  which  were  supposed  to  consti-  to    this   highly   important  subject ;   and, 

tote  the  standard  of  perfect  beauty  in  the'  during  the  last  year  only  (1807)  a  very  con- 

horse ;  but  on  the  most  minute  e^camination,  siderable  number  of  veterinary  schools  or 

fits  structure  vras  found  to  be  contrived  colleges  were  instituted  m  the  capital,  and 

with  the  most  exquisite   mechanism  for  the  principal  cities  of  the  departments, 
speed.     Ttiis   hor^  died  at   the  age  of        £.  tsmus,  the  ass.    A  warm  climate  is 

twenty-six  yean,   which  though   nnques-  fiivonrable  to  this  species  (as  also  indeed 

tionably  great,  has  been  often  considerably  to  the  horse),  which  is  found  in  various 

exceeded.    Matchcm,  anotlier  celebrated  partsof  Africa  in  a  state  of  nature,  m  which 

racer,  died  at  the  age  of  thirty-two.    For  it  is  gregarious,  and  displays  very  conqUer- 

the  race-horse  see  Mammalia,  Pkte  XI.  ablebeanty,  and  even  sprightliness.    In  the 

fig.  1.  mountainous  territories  of  Tartary,  and  in 

CThe  hunter  is  another  distinct  class  of  the  south  of  India  and  Persia,  as^es  occur 
borses  in  England,  where  it  is  brought,  by  in  groat  abundance,  and  are  said  to  be 
minute  attention  to  breeding,  to  a  Ugh  de»  hero  either  absolutely  white,  or  of  a  pale 
groe  of  excellence.  With  a  considerable  grey.  Their  hanr  also  is  reported  to  be 
portion  of  the  speed  of  the  race-horse,  it  bri^t  and  sUky.  In  Persia  asses  aro  ex- 
combines  inexpressibly  more  strength ;  and  tremely  in  use,  and  supply  for  different 
the  exertions  which  it  often  endures  and  purposes  two  veiy  different  races,  one 
survives  in  violent  chases  of  several  hours  heavy  and  slow,  and  the  other  sUght, 
continuance,  are  a  decided  proof  of  its  sprightly,  and  agile,  which  last  is  exclu-' 
vigour  and  value.  siVely  kept  for  the  saddle.    The  practice  is 

The   draught-horse  constitutes    anotlier  prevalent  in  that  country  of  slitting  the 

class  of  tliese  most  mteresting  animals,  and  nostrils  of  these  animals,  by  which  it  is  ima- 

is  no  where  advanced  to  such  size  and  power  gined  they  breathe  with  greater  freedom, 

as  in  Great  Britain.  Yorksliire  and  Lincoln-  and  can  consequently  sustain  greater  exer- 

shire  are  the  most  celebrated  counties  for  tion.    The  ass  is  stated  to  have  been  un- 

this  breed,  whence  several  have  been  brought  known  in  Engbnd  before  the  reign  of  Eli* 

to  London  which  have  each,  for  a  short  dis-  aabeth.    It  is  now,  however,  completely 

tance  drawn,  without  difficulty,  tlie  weight  naturalized,  and  its  services  to  the  poor, 

of  three  tons,  half  of  which  is  considered  as  and  consequently  to  the  rich,  are  of  dis- 

the  regular  drangiit    A  horse  of  this  class  tingnished,  and   almost   indispensible  im- 

was  exhibited  as  a  curiosity  in  London  in  portance.    With  respect  to  food,  a  little  is 

the  year  1805,  no  less  than  twenty  hands  in  sufficient  for  its  wants,  and  the  most  coarse 

height    For  tiie  cart*horie  see  Mammalm,  and  neglected  herbage  supplies  it  with  an 

Plate  XL  fig.  2.  acceptable  repast.     The   phuntam  is  its 

Tlie  colour  of  the  horse  is  generally  oon-  most  fiivourite  herbage.    In  tlie  choice  of 

sidered  as  a  matter  of  trifling  consequence,  water  it  is,  however,  extremely  fastidious, 


A  bright  or  shining  bay  appears  m  tlus  drinking  only  of  that  which  is  perfectly 
country  to  obuin  the  preference.  In  pure  and  clear.  It  is  one  of  the  most  pa- 
China,  what  are  called  pie-bald  horses,  are  in  tient  and  persevering  of  animals,  but  in 
particular  esthnation.  On  occasions  of  connection  frith  these  qualities,  it  possesses 
particular  state  in  Engfamd,  eight  horses  of  a  also  great  sluggishness,  and  often  obstinacy, 
cream  colonr  draw  the  royal  carriage.  The  Owing  to  the  extreme  thickness  of  its  skin, 
ancients  appear  to  have  connected  tbdr  it  possesses  little  sensibility  to  the  applica- 
ideas  of  pomp  and  dignity  on  similar  occa-  tion  of  the  whip  or  the  stings  of  insects, 
sioBs  with  the  perfect  white,  in  aUosion  to  and  the  want  of  moisture,  united  to  the 
wiridi  the  dassics  furnish  an  infinity  of  cir>  above  circumstance,  precludes  it  more  ef» 
corastanees.  Absohite  whiteness  in  the  fectnally  tlian,  perhaps,  any  other  quadra* 
hoiaa  is,  ia  ttis  coiartry,  in  almost  cwy  ii^  ped,  from  the  annoyance  of  vennui.    Tlie 
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as  il  reiuurk«ble  for  partieular  caution  vioeable  as  a  beut  of  bordeDi  as  it  movtg 
i^aiMt  wettuig  its  feet,  to  avoid  which  it  over  steep  and  ragged  roads  with  astonish- 
will  aiake  various  turns  and  crossings  on  the  ing  firmness,  steadmess,  and  facility.  In 
road.  It  seldom  lies  down  to  sleep,  nnlea  it  England  tliese  animals  are  but  little  used, 
is  particularly  latigocdy  and  sleeps  consider-  and  where  they  are  employed,  it  is  almost 
ably  less  than  the  hone.  Itiso^Nibleof  be-  uniformly  in  the  above  situations.  The 
iag  taught  a  variety  of  exercises,  and  though  breed  in  tliis  country  has  been  considerably 
regarded  as  a  just  emblem  of  stnindity,  is  improved  within  a  short  period,  by  the  im- 
lar  more  susceptible  and  docile  than  is  go-  portation  of  asses  from  Spain,  where  mules 
nerally  imagined,  tliough  unquestionably  are  in  the  highest  estimation,  and  employed 
lar  Inferior  to  the  horse  in  these  respects,  by  the  first  orders  of  the  opulent  and  noble, 
Its  bray  is  hanb  and  dtsgnstingi  particu-  both  for  the  saddle  and  the  carriage.  They 
lariy  that  of  the  ma!e«  The  female  has  are  not  unfrequently  sold  in  that  kingdom  at 
been  considered  by  many  naturalistB  as  the  price  of  sixty  or  seventy  guineas.  To 
incapable  of  braying,  contrary,  m  this  those  who  reside  ih  a  country  abounding 
country,  most  certainly,  to  the  most  frequent  with  precipitous  passes  and  rugged  roads, 
and  obvious  fi^ts*  Her  voice  is  somewhat  mules  are  invaluable,  on  account  of  their 
ahriUer  and  weaker  than  the  male.  In  se-  steadiness  and  accuracy  of  step.  In  the 
vcral  countries  of  Africa,  and  in  some  Alps  they  ar^  uniformly  employed  by  tra- 
islandsof  theArcbipetago,  asses  are  hunted  veliers  to  descend  roaids,  the  narrowness, 
for  food,  and  their  flesh  is  regarded  as  obliquity,  and  danger  of  which  fill  the  rider 
highly  nutritious  and  agreeable.  Iiy  Eng-  with  sometlung  approaching  to  conslerna- 
land  their  milk  is  in  high  esteem  in  cases  of    tion. 

debility  and  decline,  and  where  the  sto-  Thair  manner,  on  particular  occasions  of 
mach  of  the  patient  is  incapable  of  digesting  perilous  and  steep  descent,  is  worthy  of  being 
the  more  strong  and  oily  produce  of  the  mentioned.  Among  the  Alps  the  path  often 
cow.  In  America,  the  ass  was  mtroduced  occupies  only  the  space  of  a  few  feet  in 
by  the  Spaniards,  and  on  the  southen  con-  width,  havmg  on  one  side  an  eminence  of 
tinent  of  that  quarter  of  the  worid  these  perpendicular  ascent,  and  on  the  other  a 
animals  are  found  at  present  in  vast  herds,  vast  abyss,  and,  as  it,  generally  follows  the 
having  multiplied  to  an  extreme  degree,  and  direction  of  the  mouutuos,  presents  fre- 
being  frequently  hunted  by  the  natives,  quently  dedirities  of  several  hundred  yards, 
who  contrive  to  surround  a  particular  herd,  Ob  arriving  at  one  of  these  the  mole,  for  a 
and  enclosing  them  gradually  within  a  very  moment  hahs,  and  no  eflfort  of  the  rider 
small  compass,  entangle  as  many  as  they  can  for  the  time  urge  it  forward.  It  ap- 
clinse  to  take  by  throwing  over  each  a  pears  alarmed  at  the  contemplation  of  tha 
noosed  cord  with  oaf4ihng  dexterity.  The  danger.  In  a  few  moments,  however,  it 
animal  is  then  fettered  with  extreme  ease,  phices  its  fore  feet  as  it  might  be  suppmed 
and  left  in  that  state  upon  the  ground  till  to  do  in  the  act  of  stopping  itself,  and  al- 
the  conclusion  of  the  chase,  which  some-  most  immediately  closes  its  hinder  f<6eff 
times  is  continued  for  two  or  three  days,  somewhat  advancmg  tliem,  so  as  to  giva 
Tlicy  are  as  swift  as  horses,  and,  mdeed,  hi  the  idea  of  its  mtcntion  to  lie  down.  In 
all  ages,  the  wild  ass  has  been  considered  as  this  attitude  it  glides  down  the  dcKeii^ 
distinguished  by  rapidity.  They  attack  vritii  astonishmg  rapidity,  yet  amidst  all  its 
and  defend  both  with  the  hoof  and  teeth  in  speed,  retains  tliat  self  government  which 
the  same  manner  as  horses.  The  slowness  enables  it  to  follow,  with  the  most  perfect 
and  sluggiftliness  of  the  ass  have  frequently  precision,  all  the  wmdings  of  the  road,  and 
excited  ludicrous  feelings,  and  it  is  related  to  avoid  every  impediment  to  its  progress 
of  CrasBUs,  that  the  only  occasion  on  which  and  security.  During  these  singular  and 
he  was  ever  known  to  faiugh,  was  at  an  ass  *  critical  movements,  the  rider  must  be  can- 
eattng  thistles.  The  habits  of  the  ass,  how-  tioos  to  avoid  the  slightest  check,  and  must 
ever,  do  not  appear  certainly  a  more  fertile  devote  his  attention  to  the  preservation  of 
ubject  of  ridicule  than  those  of  that  philo-  hi<t  seat  without  deranging  tlie  equilibrium 
topher.  of  the  mule,  the  least  disordering  of  which 

The  mole  is  a  hybrid  animal,  between  would  be  inevitably  fatal.  By  long  expe* 
the  horse  and  the  ai^,  and  from  its  barren-  rience  on  these  perilous  roads,  some  mnles 
nn»,  affords  unquestionable  evidence  of  the  have  acquired  the  most  admirable  and  asto- 
diitinctness  of  these  two  spades.  In  mono-  nishing  dexterity,  and  having  been  in  parti- 
tsiuons  dbtricts  the  mule  is  extremely  scr-    cular  rrqutsitioii  from  t!ieir  cxtiaorditiao* 
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«kin  and  fame,  have  becora«  a  wiiree  of 
correspoudlng  profit  to  their  owners.  See 
Mammalia,  Phite  XL  fig.  3. 

£.  lebra,  or  the  lebra,  is  somewhat 
larger  than  tlie  ass,  and  far  more  elegant  in 
its  form,  particolarly  with  respect  to  the 
head  and  ears.  It  is  either  of  a  milk  white 
or  cream  cfdoor,  adorned  on  every  part 
with  brownish-bkick  stripes,  mnnuig  trans- 
versely, on  the  limhs  and  body,  and  Ump- 
tndmally  on  the  ftce,  and  arranged  with 
exquisite  order,  and  attended  with  extreme 
brilliancy  and  beauty.  These  animals  uiha- 
bit  in  Afiica  from  Ethiopia  to  the  Cape  of 
Good  Hope,  between  which  they  exist  in 
Tast  herds,  possessing  much  of  the  habits 
of  the  wild  horM  and  ass.  like  them  they 
are  extremely  vigQant,  and  extremely  fleet, 
and  so  featAil  of  the  sight  of  man,  that,  on 
his  first  appearance,  they  fly  off*  with  all 
possible  rapidity.  They  are  of  an  nntmct- 
nble  temper,  and  the  attempts  which  have 
been  made  to  domesticate  them,  have  in  no 
instance  been  attended  with  complete  sue* 
cess.  Even  when  taken  young,  and  brought 
lip  with  particular  asudnity,  they  have  yet 
«diibited  a  disposition  so  wild  and  vicious, 
wto  give  little  hope  that  this  beautiful  race 
of  creatures  will  ever  eventually  be  of  great 
service  to  mankind.  Our  sliest  acquaint- 
ance, however,  vHth  them 'would  render  a 
positive  decision  to  this  purpose  exceed- 
ingly premature.  Should  flie  lebra  ever  be 
made  safely  and  easily  convertible  to  flie 
same  poposes  as  the  horse,  an  elegant 
variety  would  be  added  to  the  luxuries  of 
the  great  and  opulent.  See  Mammalia, 
PUte  XI.  flg.  4. 

£,  qaagpi  is  mariied  with  fewer  stripes 
than  the  lebra,  and  those  few  of  a  browner 
colour  and  brgcr  siie.  The  hinder  parti  of 
thb  animal  are  not  striped,  but  spotted. 
It'  is  found  in  Afirica,  is  gregarious,  ex- 
tremely flbet,  and  more  tractable  than  the 
last  species,  so  much  so  mdeed,  that  by 
the  Dutch  setflen  at  the  Cape,  it  has  been 
occasionally  employed  fer  the  purposes 
both  of  draught  and  saddle.  The  same 
parts  of  AInca  abound  both  hi  the  qnagga 
and  the  aebra,  but,  the  two  species  are  ne- 
ver seen  together. 

E.  bisotetts,  or  the  huemel,  is  a  native  of 
South  America,  parttcuhurly  of  the  rugged 
districts  of  the  Andes.  It  resembles  the 
ass  in  general  form,  and  the  hone  in  ipoice, 
and  hi  the  smallnem  and  neatness  of  its 
cars;  it  u  disthignished  from  both,  and 
from  every  other  known  spedea  of  the 
equine  geans,  by  having  a  divided  hoof. 
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and  constitutes  a  link  between  the  clove*- 
hoofed  and  whole-hoofed  quadrupeds. 

ERECTOR.    SeeAwATOBCY. 

ERICA,'m  botany,  keathf  a  genus  of  tiho 
Octapdria  Monogynia  class  and  order.  Na- 
tural order  of  Biconies.  Ericas,  Jussieo. 
Ensential  character:  calyx four4eaved-,  co- 
rolla fomvcleft ;  filaments  Inserted  into  tlM 
receptacle;  anthers  cloven;  capsule ^foor- 
celleid.  There  are  eighty-fourspecies.  Theae 
are  small  shrubs.  Their  leaves  are  linear, 
lanceolate  or  ovate,  imbricate  or  remote, 
entire,  cilute  or  serrate,  in  some  oppoaite, 
in  most  whorled,  in  others  again  scattered ; 
bractes  usually  three;  the  flowers  an 
either  axUfavy  or  termumtmg,  and  varioualy 
disposed ;  corolla  mostly  of  a  puiple  cokmr ; 
anthers  usually  oblong,  though  sometimea 
linear;  germ  in  most  species  smooth. 

ERIDANUS,  hi  astronomy,  a  coaslei- 
lation  of  the  southern  hemiqihere ;  contain- 
mg,  according  to  different  authors,  19,  SO, 
or  even  68  stsrs, 

ERIOERON,  hi  botany,  a  genus  of  the 
Syngenesia  Polygamu  Snpeiflna  chas  and 
order.  Natural  order  of  Composits  Dis- 
coidefe.  Corymbiferse,  Jussieu.  Essen- 
tial character :  receptacle  naked ;  down 
hairy ;  oorolfai  of  the  ray  linear,  and  very 
narrow.    There  are  thirty  species. 

ERINACEUS,  the  h^dge-^^  in  natnna 
history,  a  genua  of  Mammalia,  ^  the  order 
Fenc.  Generic  character:  two  fore  teeth, 
bofli  above  and  below,  those  of  the  upper 
jaw  distant^  those  of  the  lower  appioxi- 
niated;  ^e  tnsks  on  each  side  of  the  upper 
jaw,  three  on  each  side  of  the  lower ;  four 
grinders  on  each  side,  both  aboveandbe> 
low ;  body  covered  on  the  upper  part  with 
qiines.    There  are  six  species. 

E  europsus,  the  common  hedge-hog,  is 
found  m  all  the  temperate  climates  of  En* 
rope  and  Asia.  Its  whole  length  is  about 
eleven  inches,  its  colour  generally  a  grey 
brown.  It  lives  in  hedges  and  thickets^ 
and  subsists  on  yOang  toads,  worms,  bee- 
tles, crabs,  flnits,  and  birds.  It  conceals 
itself  m  Its  hole  during  the  day,  and  by  night 
wanders  in  search  St  food.  It  builds  Ita 
nest  of  moss,  and  produces  four  or  five 
yoimg  ones  at  a  birth.  These  animals  pos* 
sess  the  curious,  though  not  completely 
singnhir  property  of  rolUng  themselves  into 
a  compact  form,  like  a  boll,  their  sphaes 
only  appearing,  and  prcsentuig  to  the  enemy 
an  armed  firont,  which  jie  generally  trem- 
bles to  assail  The  greater  the  danger  it  is 
exposed  to,  the  more  closely  it  is  com- 
pacted, and  it  is  difficult  to  compel  it  from 
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tiiii  state  to  itHMnl  fbnn  iriflMmt  llieiip^ 
plicatioD  of  cokl  water^  on  being  immened 
in  whicfa*  it  appears  in  its  nsoal  shape.  It 
lies  in  this  baU-iike  fonn  daring  the  winter 
in  its  moesy  nest,  insensible  to  the  extre- 
nity  of  the  cold,  a^d,  on  the  approach  of 
spring,  resumes  its  noctamal  researches.  It 
is  perfectly  liamdess,  and  in  some  ooontries 
is  said  to  be  domesticated,  and  in  this  state 
is  employed  by  the  Cabnncks  in  their  habi- 
tations to  clear  them  from  various  annoying 
insects.  It  possesses  a  considerable  odoor 
of  musk.  It  is  occasionally  hunted  by  dogs, 
%rhich,  however,  before  they  are  disciplined 
to  the  porniit,  are  not  fond  of  encountering 
Hiese  animals,  being  deterred  by  their  Bor^ 
rid  aspect,  or  wounding  bristles.  Hiey 
soon,  however,  find  their  superiorify,  and 
after  a  little  irritation  from  the  sphies  of  the 
anfanal,  are  exasperated  to  the  AiO  applica- 
tion of  their  teetfa^  which  the  hedgeJiog  is 
totally  unable  to  resistt  Finding  hfe  giobn- 
lar  form  how  cease  to  be  his  effectual  seco- 
rity,  he  unrolls  himself,  and  fidls  an  imme- 
diate jrictim  to  the  dogs,  who  are  generally 
uged  on  to  the  sport  by  persons  of  fiur 
greater  curiosity  than  sensibility*  See  Mam- 
malia, Plate  XII.  fig.  1. 

.  £.  malaccensis,  or  fiie  Malacca  hedge^ 
hog,  is  about  the  siie  of  the  common  por» 
cnpine;  its  ears  are  long  and  pendnloos, 
and  its  qiines,  or  rather  quids,  are  stated 
to  vary  on  difierent  pans  of  the  animal 
fipom  the  length  of  an  inch  to  a  foot  and  a 
half.  It  is  remarkable  ibr  a  concretion  in 
the  gall-bladder  about  the  sise  of  a  walnnt, 
wliich  is  btensely  bitter,  and  which,  in  the 
days  of  medical  ignorance  and  soperstltioni 
was  inmgined  to  possess  the  highest  virtue 
in  cases  of  fever  and  other  malignant  dis* 
eases,  and,  when  found  entire,  has  been 
sold  oecaslonany  for  more  than  two  bnn- 
dred  pounds.  These  beioars,  however,  are 
by  no  means  peculiar  to  this  animal.  See 
Mammalia,  Pbte  XII.  fig.  t. 

ERINUS,  in  botany,  a  genus  of  fiie  Di- 
dynamia  Angioapermia  class  and  order.  Ka- 
tand  order  of  Personatss.  Pediculares, 
Jossiev.  Essential  character:  calyx  five- 
leaved;  corolla  border  five-deft,-  eqaal, 
with  the  lobes,  emarguMte ;  upper  lip  very 
short,  reflex;  capsule  two-celled.  There 
are  thirteen  ipeoes.  The  flowers  in  tids 
genos  are  either  axillary,  or  with  one  bracte 
to  each,  in  a  terminating  spike;  leaves 
ahetnate.  They  are  chiefly  natives  of 
Afiiea. 

ElUOCAULON,  a  genus  of  the  Trian- 
dria  Tiygloia  ctasi  and  order.     Natnml 
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or^r  df  Ensata.  Junci,  Jussieu. 
character  f  calyx  common,  an  hnbricata 
head ;  petab  three,  equal ;  stamina  upon 
the  germ.    There  are  six  species. 

ERIOCEPHALUS,  m  botany,  a  genus 
of  the  Syngenesia  Potygamia  Necessaria 
cUus  and  oid^.  Natural  order  of  Compo* 
sitsB  Nocamentacee.  Corymbiferae,  Jus- 
aieo.  Essential  character:  receptacle  sub- 
viUose;  down  none;  calyx  tenJeaved,  equal ; 
in  the  ray  five  floscules.  There  are  two 
q>ecies,  eiz.  £.  afticanus,  eloster4eaved 
eriocephalos,  and  E.  racemosos,  silvery- 
leaved  erioeei^ialas.  Botib  natives  of  the 
Gape  of  Good  Hope« 

The  leaves  of  the  first  mentioned  are 
woolly;  they  come  out  hi  chisten,  soroo 
taper  and  entire,  othen  divided  into  three 
pairs,  which  spread  open  like  a  hand ;  they 
have  a  stroag  smell  when  bruised,  approach* 
tng  to  that  of  lavender  cotton,  though  not 
so  rank.  The  fiowers  are  produced  in  small 
chisters  at  the  endi  of  the  bnnches,  stand- 
ing erect  The  female  florets  which  com- 
pose the  ray  ibim  a  hollow,  in  the  middle  of 
which  the  hermaphrodite  florets  ferming  th^ 
disk  are  situated. 

£RIOPHORUM,in  botany,  iutttmgrau^ 
a  genus  of  the  Iriandria  Monogyuia  class  and 
order.  Natural  order  of  Calamaria.  Cype- 
roldeaB, Jussieu.  Essenthd character:  glumoi 
chai!^,  imbricate  every  tray ;  corolla  none ; 

seed  one,  surrounded  with  a  very  long  WBoL 
Iheie  are  six  species.  These  are.  bog 
plants,  and  are  neariy  allied  to  the  grasses  j 
they  are  rarely  cultivated  in  nardew. 

ERIOSPERMUM,  in  botany,  a  genos 
of  the  Hexandfia  Monogyuia  class  and  or- 
der. CoroUn  six-petalled,  f^pfimilatf, 
permanent ;  flfaunents  dilated  at  the  base ; 
capsule  three^ceUed ;  seeds  invested  with 
wool.    There  are  three  species. 

ERIOSTEMUM,  m  botany,  a  genoi  of 
tiie  Decaudria  Monogynfai  clan  and  order. 
Galyx  five-parted ;  petals  five,  sessile;  stft- 
mfaa  flat,  cihatt;  antherm  pedioelled  ter- 
minal; style  from  the  base  of  the  germ ; 
capsules  ^^e^  united,  seated  on  a  oectarf 
covered  with  protuberances ;  seeds  coated. 
One  species,  vis.  E.  anstrafauia. 

ERmiALIS,  hi  botany,  a  genus  of  the 
Pentandria  Monogyuia  class  and  order. 
Natural  order  of  Rnbiaces,  Jussieu.  Es« 
sentfad  character :  corolla  five-parted,  with 
the  divisions  bent  back;  calyx  pitcher- 
shaped  ;  berry  ten-celled.  Inferior,  lliere 
are  two  spedes,  vis.  the  finticosa  and  poly* 
gania. 

ERMIN.     ^MUSTBLA. 
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feuitK,  iiilienadry,isaltMgriuiKWtaiid  practice  of  wtte  oT  enor,  see  TondiDs^ 

table,  that  is,,  li  white  field,  or  fiir,  with  '<  Law  Dirtioaaiy;- 

bbck  spots.    These  spots  are  not  of  any        ERUCTATIONS,  m  medicme,  are  the 

determinate  naniber,  hot  may  be  more  or  cflect  of  flatnlent  foods,  and  the  cxndtties 

less,  at  ttie  pleasure  of  the  pamter,  as  the  thenee  arisiiqr. 

skins  are  tbonidit  not  to  be  natarally  so        ERUDITION,    denotes    an  extensive 

spotted;  bat  serving  for  linmsthegannents  acquaintance  with  books  especially  soch 

of  great  perM>ns  the  finrrieis  were  wont,  n  i^,  ^^^^  ^^^  |^|,^^  lettrcs. 
order  to  add  to  their  beaoty,  to  sow  bits  of        ERUPTION.    See  MEoiciif  e. 
the  black  taib  of  the  creatures  that  pro-        vn^nrum  •    u  ».  ^  .     ... 


render  them  tne  more coomicnons,  wnica  .  ^.-^^ _^  i»,«m-                   «          .   «••«- 

ERMINE,  or  enw  er»iD«, »  one  ««■  ^^  ^^^u'  '^^  «'«1«rtr«.  the 

po^of  fcur'ernuB  vol,.    Kb  to  be  oh.  ^^^^Vt^^Z.'ll^t  '^ 

I^  to  be  eipiened,  bec».e  either  Ihii  ^.T^jif^C."  "T"  P^-'-.r^  "^ 

^  nor  U«i  «n  cu  be  of  «,  thcr  a^'l^'^w    .  *      r  Vl^^"*!?; 

colonr  bat  white  and  bbck.  i'-JT*?  T'*  '^'''/'f^  •  foot  mkI  a  half 

Tet«^ria  m^ao^^\^  enter.  ."""Zif  Jr:"'.•r^'^  "T:  '^■ 

Eaealuldiafac^  calyx  foor-parted;  co-  '*'!;.*'.?T'!^  ."'^  *  ^T?."^  "'"'*  '^' 

^ooevpetalted,    -l^whaM;    beny  P?.'^   '1  ""L      "^^  '•*";  'Tf  •'^' 

one  species,  ru.  £«  nttonuis.  a  native  or    ., „    ^  — .v«^», 

vHc  ■!»«:«.•«>,  *«..               -— >  they  are  smaD,ofa  pale  porolc  colour,  and 


^BnniTTM  i.  iwtam  «Mii.Jill. .  M.  *''^  "  four  together ;  lepunes  short  and 

Jf^  Sf^l^^iSrCS^^  *«♦•  «»'«N««  two  or  Uuee  flit,  nond 

jjrf  «der     IWonJorder  rt  G«««to.  *„««  appear-.  May;  the  .eed.  ripeo  m 

Oeruua,  Jnssien.     Calyx  five>leaved;  co-  j^.  '^^ 

roflafife-petalled, nectary  five-snles,  alter-        pRVKr-TTTM   5«  iw.f.«„   r  -i^a. 
nate  with  ttie  fibmenls  and  glaads  at  the        ERYNGIUM,  m  botany,  Engfash  sryn. 

2^rfSL!lLiens;frultfivi.?n^^  l::'d^^J^  l.'^L'"'*^^^ 

a  spini  beak,  bearded  on  the  inside.  TTiere  ^^  order.    Natural  on.  t  of  Umbellatse. 

•i^Swenty-^tspede..  ^^  chapter:  flowers  in  a  head ;  re- 

ERODlUBTiD  natnial  history,  a  genus  ^P^  c>>^-    TT^are  are  eleven  species ; 

of  insects  of  the  orferColeopteia.    Anten^  these  bear  some  resemblance  to  the  this- 

nsmoniUlbrm;  feelers  four,  fihlbrmy  body  «« i  |hc  leaves  are  fiequenUy  spinous,  as 

fomidisb,  gibbous,  immarginate ;    thorax  "^  ^  ?»*  ">7|«<=~  5  ^  umbellets  in 

tnmsver^-,  shells  cloeely  united,   longer  w«ne  ?«  "»!««<»  «•»  involucre,  which  is 

than  the  abdomen^  jaw  homy,  bifid;  Up  often  im^  and  branched  i  mothers  they 

homy^emargiiwte.    There  are  four  species.  *«  <"»P«w«a- 

EROTEUM,  in  botaiiy,  a  genus  of  the        ERYSIMUM,  in  botany,  hedgt-wmdmd^ 

Polyandria  Monogynia  dans  and   order,  a  genus  of  the  TetiadynamiaSiliquosa  class 

Easentiil  character,  calyx  five-leaved ;  co-  ^^  order.    Natural  order  of  Siii«|nosae. 

roUa  five-petalled ;  style  trifid ;  beny  juice-  CradferK,  Jussieu.    Esseotial  character : 

less,  threeKxUed,  many^«eeded.    lliere  are  '^^^^  columnar  with  four  equal  sides;  ca* 

two  species,  m.  E.  thMides,  and  £.  undo-  lyxclosed.    There  are  eight  spedesl 
latam,  bofii  natives  of  Jamaica.  ERYSIPELAS.    See  Mbhicimb. 

ERROR,  in  fatw,  signifies  an  error  in        ERYTHRINA,  in  botany,  a  genu  of 

pleadmg,  or  in  the  process  on  the  judgment;  the  Diadelphia  Decandria  dass  and  order; 

and  the  writ  which  is  brought  for  remedy  Natural  order  of  PapilioQaceae  or  Legnmi-i 

of  it  is  calle<|  a  writ  of  error.    This  is  a  ootak     Essential    character:   calyx  two* 

coamuMion  to  jwlges  of  a  superior  court,  lobed ;  coroUa  standard  very  long,  famoeo- 

by  which  they  are  authorised  to  examine  Ute.    There  are  seven  species ;  these  am 

the  record  upon  which  a  judgment  was  small,  priokly  trees,  or  shrvbs ;  leaves  as  in 

given  in  aninforior  co^rt,  and  on  such  exa-  doUcho»,  temate,  stipulaceotts ;  the  petio- 

mination,  to  aflirm  or  reverse  the  same  ac-  lules  jointed  and  awned,  or  glandular,  sel- 

cording  to  liw.    For  particnfaui  as  to  the  dom  Anpht;  flowert  in  lascides  from  the 
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^               niby  or  in  spikes  it  the  ends  of  the  stem'  in  court  to  answer  tiie  plamtiflTat  the  return 

and  bnuicbttp  generally  scarlet.  of  tbe  writ ;  yet,  npon  a  taking  in  execu- 

T  •                   ERYTHRONIUM,  in  botany,  dog-tooik  tibn,  be  could  never  give  any  indulgence ; 

f^                rioUiy  a  genus  of  tbe  Hexandria  Monogynia  for  in  that  case,  confinement  is  the  whole  of 

cJass  and  order.    Natural  order  of  Sarmen-  the  debtor's  punishment,  and  of  the  satis- 

taoeai.    lilia,  Jossieu.    Essential  cbarac-  faction  made  to  the  creditor.    A  rescue  of 

ter :  corolla  six-petalled,  beU-shaped ;  nee-  a  prisoner  in  execution,  either  in  going  to 

taiy  tubercles  two,  fi«tened  to  the  base  of  gaol,  or  in  gaol,  or  a  breach  of  prison,  vnll 

the  alternate  petals,    lliere  is  bnt  one  spe-  not  excuse  the  sheriff  from  bemg  guilty  of, 

ctes  with  several  varieties,  vis.  E.  dens  ca-  and  answering  for  tiie  escape ;  for  he  ought 

iris,  dog-tooth  violet ;  the  roots  of  this  plant  to  have  snfKcient  force  to  keep  Mm,  seeing 

are  white,  oblong,  and  fleshy,  shaped  like  »  he  may  command  the  power  of  the  county, 

tooth,  whence  its  name.  In  criminal  cases,  an  escape  of  a  person  ar- 

ERYTHROXYLON,  in  botany,  a  ge-  rested,  by  eluding  the  vigilance  of  his  keeper 

^                 nus  of  the  Decandria  Trigynia  class  and  or-  before  he  is  put  in  hold,  is  an  offence  against 

'                 der.    Natural  order  of  Malpighiae,  Jossieo.^  public  justice,  and  tiie  party  himself  is  pu- 

*                 Enential  character :  calyx  turbinate  -,  to-  niahable  by  fine  and  imprisonment ;  but  vo- 

roUa  having  a  small  emarginate  nectareons  Inntaiy  escapes  amount  to  the  same  kmd  of 

'  scale  at  the  base  of  the  petals ;  stamina  con-  offence,  and  are  punishable  in  the  same  de- 
fected at  the  b«e;  drupe  oneH«lled.  There  gree  as  the  offence  of  which  the  prisoner  is 
are  five  species.  g<iiity,  and  for  which  be  is  in  custody,  wfae- 
£SCAIJX>NIA,  in  botany,  so  named  In  ther  treason,  felony,  or  trespass,  and  this 
honour  of  M.  Escallon,  a  genus  of  the  Pen-  whether  he  was  actually  committed  to  gaol, 
tandria  Monogynia  cfaiss  and  order.  Natn-  or  only  under  a  bare  arrest ;  bnt  the  officer 
nl  order  of  Calycanthemae.  Onagrse,  Jus-  cannot  be  thus  punbhed,  till  the  original  de- 
sieu.  Essential  character :  calyx  surround-  linquent  is  actually  found  guilty  or  convict- 
ing the  frnit;  stigma  capitate;  berry  two-  ed  by  verdict,  confession,  or  outlawry; 
celled,  containing  many  seeds.  There  are  otherwise  it  might  happen,  that  the  officer 
two  species,  eir.  £.  myrtiDoides,  and  £.  shsnld  be  punished  for  treason  or  felony, 
aemta.  j  and  the  party  escaping  turn  out  to  be  an 
ESCAPE,  in  bw,  is  where  one  who  is  ar-  innocent  man.  But  before  the  conviction 
rested  gahw  his  lib^ty  before  he  is  deliver-  of  the  principal  party,  tlie  officer  thus  neg- 
ed  by  coojse  of  law.  Escapes  are  either  la  lecting  his  duty,  may  be  fined  and  impri- 
dvil  or  criminal  cases ;  and  in  both  respects  soned  fbr  a  misdemeanor.  4  Black.  1S9. 
may  be  distinguished  into  voluntary  and  If  any  person  shall  conyey,  or  cause  to 
negligent;  volontaiy,  where  it  is  with  the  be  conveyed  into  any  gaol,  any  disguise,  in- 
oonsent  of  the  keeper;  negligent,  where  it  strument,  or  arms  proper  to  facilitate  the 
is  fbr  want  of  due  care  in  him.  In  civil  escape  of  prisoners,  attainted  or  convicted 
cases,  alter  the  prisoner  has  been  suffered  of  treason  or  felony,  although  no  escape  or 
voluntarily  to  escape,  the  sheriff  can  never  attempt  to  escape  be  made,  such  person  so 
retake  bun,  but  must  answer  for  the  debt;  offending,  and  convicted,  Aball  be  deemed 
bnt  the  phuntiff  may  retake  him  at  any  guilty  of  felony,  and  be  transported  for  ^ 
ttme.  In  the  case  of  a  negligent  escape,  ^en  years.  16  Geo.  II.  ~c.  St. 
the  sheriff,  upon  fresh  ponuit,  may  retake  E!K3APEM£NT.  See  Scapebi bnt. 
the  prisoner;  and  the  sheriff  sfaaU  be  ex-  ESCHALOT.  See  Aluum. 
cused,  if  he  has  hfan  again  before  any  action  •  ESCHEAT,  in  our  law,  denotes  an  ob« 
brought  against  himself  for  the  escape,  struction  of  the  course  of  descent,  and  a 
When  a  defendant  is  once  in  custody  in  ex-  consequent  determination  of  the  tenure,  by 
ecntion,  upon  a  eqpios  «d  si*i{^«iei€iidinn,  he  some  unforeseen  ccmtingency;  in  vrfaiefa 
is  to  be  kept  in  olose  and  safe  custody ;  and  case,  the  bmd  naturally  results  back,  by  a 
if  he  be  afterwards  seen  at  hvge,  it  is  an  e»-  kind  of  reveiiion,  to  the  original  grantor  or 
cape,  and  the  plaintiff  may  have  an  action  lord  of  the  t^e.  Tliis  happens  either  for 
for  his  whole  «lebt  against  the  sheriff;  for,  irant  of  heirs  of  tbe  person  but  seixed,  or 
though  upon  arrests,  and  what  is  called  by  his  attainder  for  a  crime  by  him  com* 
mesne  process,  being  such  as  intervenes  mitted ;  in  which  latter  caste,  the  blood  is 
between  the  commencement  and  end  of  tahited,  stained,  or  corrupted,  and  the  in* 
a  suit,  the  sheriff,  till  tlie  statute  8  and  9  heritable  quality  of  it  is  thereby  extin- 
WiiL  c.  «7.  might  have  indulged  the  defon-  guished. 
4Mit  as  he  pleased,  so  as  he  produced  him  EsciiicATy  for  want  of  heui,  is  where  the 
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t^iinit  dlcf  ■  without  any  rektknifl  on  tfM 
part  of  any  of  his  anceston,  or  where  he 
ities  without  aoiy  relationa  of  thoae  ancea- 
torsy  paternal  or  maternal,  from  whom  his 
estate  descended;  or  where  he  dies  with- 
oat  any  relations  of  the  whole  Uood.  Bas- 
tards are  also  incapable  of  inheiitance;  and 
therefore  if  there  be  no  other  cfaumant  than 
snch  illegitimate  children,  the  land  shall  es- 
cheat to  the  lord;  and,  as  bastards  cannot 
be  heirs  to  themselves,  so  neither  can  they 
have  any  helis*  bat  those  of  then:  qwn  bo- 
dies; and  therefore,  if  a  bastard  porchase 
lands,  an^  die  sensed,  widioot  issue  and  in- 
Restate*  the  land  shall  escheat  to  the  lord  of 
ihe  fee.  Alienralso,  that  is,  persons  bom 
ont  of  the  King's  allegiance,  are  hicapable 
of  lakmg  by  descent;  and  unless  natn- 
faliied,  are  also  incapableof  taking  by  par- 
chase  ;  and  therefore,  if  thtfe  b<)  no  natural 
bora  sabfects  to  daim,  sach  famds  shall  in 
like  manner  esdieat  By  attnfaider  for  trea- 
son or  other  felony,  the  blood  of  the  person 
attainted  is  cormpted  and  stamed,  and  the 
origmal  donation  of  the  fend  is  thereby  de- 
termined, it  bemg  always  granted  to  the 
vassal  on  the  implkd  eondition  of  his  well 
demeaning  Mam0,  In  conseqoenoe  of 
wluch  comption  and  extinction  of  heredi- 
tary blood,  the  land  of  all  felons  would  im- 
mediately nvert  in  the  famd,  hot  that  the 
•aperior  faiw  of  forfeiture  mtervenes,  and 
intercepts  it  hi  iti  passage;  in  case  of  trea- 
son, for  ever ;  in  case  of  other  felony,  for 
only  a  year  and  a  day;  after  which  time  it 
goes  to  the  lord  fai  a  regnhur  bouiae  of  es* 
cheat  f  Bteck.  c.  15. 
'ESCHEATOR  fias  an  ancient  oiBcer, 
so  called  because  his  office  vras  propetly  to 
look  to  esdieati,  wardships,  and  other  ca- 
sualties beloagiai  ^  ^  crown.  TUi  o^ 
Ace  having  its  chief  dependance  on  the 
courts  of  irards,  is  now  but  of  date. 
^  ESCVAOE  signi6es  a  kind  ofknigMB* 
service,  called  service  of  the  shield,  vrhere- 
by  the  tenant  is  bound' to  fellow  his  lord  in- 
fo the  Scotch  or  Welsh  wars,  at  his  own  ex- 
pence.  He  who  hehi  a  whole  knights'  fee, 
was  boond  fo  serve  with  hone  ud  arms 
40  days  at  his  own  charge,  ood  be  who  held 
half  a  knigfats'  fee  was  to  serve  SO  dqrs^ 
'  ESCUTCHEON,  hi  henldfy,  is  derived 
from  the  French  McussiMt  and  that  from  the 
Latin  scuhnn,  and  sagnlfies  the  sUeld  where- 
on cooti  of  arms  are'  represented.  Most 
mtioM»  of  the  remotest  antiquitT,  were 
wet  to  have  their  shfeMi  dittingakhcd  by 
eertam  marks  pointed  on  them;  and  to 
htve  iQch  on  their  AicMb  was  a  tekcB  ofho> 
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nour,  no«ie  being  pengitted  to  have  thenu 
till  they  had  performed  some  honoarable 
action.  Hie  escutcheon,  as  used  at  pre- 
sent, is  square,  only  rounded  off  at  the  bot- 
tom. As  to  the  hearings  on  shields,  tbey 
might  at  first  be  arbitrary,  accordmg  to  the 
fei^  of  the  bearer ;  but,  m  process  of 
time,  they  came  to  be  the  ^  of  kings  and 
genefldS|  as  the  revrard    of  honourable 

EscirrcBioii  ^fr^ena^  that  on  which  a 
man  carries  his  vdfe'ii  coal  of  amis,  hdm^ 
an  heirem,  and  having  isfue  by  her.    It  is' 
placed  over  the  coat  of  the  husband,  who 
thereby  shevfs  fQrth  hb  pretenskms  to  her 
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ESOX,  the  pike,  in  natural  hirtory,  a  ge> 
nus  of  fishes  of  the  order  Abdominales.  Ge- 
neric character :  head  flattish  above,  mouth 
and  throat  huge ;  teeth  sharp,  in  the  jows^ 
palate,  and  tongue ;  nostrils  double,  near 
the  eyes ;  gin?aiembnne  with  fiom  seven 
to  twelve  rays;  body  elongated  ;  dorsal  ^ 
near  the  tail.  Gmelin  enumerates  fifeeen 
spedes,  and  Shaw  twenty-two :  vre  shall 
notice  ihe  foHovring,  as  the  most  hnportant. 

E.  lucius  or  the  common  pike.  In  Lap- 
land this  fish,  w^  are  informed,  is  found  not 
nnfieqoentfy  of  the  length  of  eight  feet.  It 
is  to  be  met  with  in  most  lakes  and  sma0 
riven  throughout  Europe.  Iti  common  co- 
lour is  a  pale  ptive,  but  in  Holland  it  has 
been  seen  of  an  orange  colopr  vrith  Uacfc 
qrats.  When  in  Its  pnfect  state  its  colour^ 
akeunifermlyfirand  to  be  most  vivid.  The 
largest  pike  ever  oan^t  hi  Great  Bfitam  is 
supposed  to  have  been  one  which  weighed 
tidrty-five  pounds.  It  is  a  fish  of  partlcu<^ 
larly  rapid  growth,  and  abo  of  great  longed 
vity,  havmg  been  aseertahied,  aceording  to 
one  of  the  natural  historians  of  Pohmd,  to 
live  to  the  age  of  pikiety  years.  The  stonihch 
of  the  pike  is  particuhuly  strong,  muscular, 
aoMl  extended.  Its  teeth,  without  inclndmg 
tlMse  nearest  the  throat,  are  nofevrertfaan 
seven  hundred,  and  those  which  are  placed 
on  the  Jaws  are  alternately  moveable  amll 
fixed.  It  is  one  of  the  most  yoradous  of 
fishes,  and  is  often  feund  to  swaUow  vratei^ 
rats  and  young  ducks ;  it  has  even  attacked 
the  swan,  and  swallowed  the  head  and  greaf 
part  of  the  neck  of  that  bbd;  but  bemg 
unaMe  to  separate  these  fiwn  the  body,  it 
iMcame,  in  this  favtance,  the  victini  c(  its 
voracity.  It  vriO  engage  with  the  otter  in 
the  aMstferoctdas  and  persevering  contests 
for  oqyartidebC  food,  and  after  hmg  absti- 
nenoehas  boen  known  to  selM  on  the  ^iaof< 
a  noky  md  to  be  tfaiwn  cfp  by  the  ifllighted. 
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^puulniped  before  it  could  powess  time  fbr 
extricedoo.  It  ii  not  mifreqaeiitly  canght 
in  tfae  htter  end  of  spring  in  the  ditdies 
nev  tlie  Thames,  while  asleep,  by  means  of 
a  noosed  cord  dezteronsly  sKpped  roond  it. 
The  appearance  of  the  pike  is  dreaded  by 
the  smaller  fishes,  as  the  signal  of  destruc- 
tion, and  is  observed  to  excite  in  them  all 
flie  mdications  of  detestation  and  terror. 

£.stomias,  or  the  piper-montlied  pilie,  is  a 
native  of  tli^  Mediterranean  sea,  about 
eighteen  inches  in  length,  and  of  a  greenish 
brown  colour.  Iti  lower  jaw  is  considerably 
longer  than  the  npper ;  it  has  two  fore 
teeth  in  the  upper,  and  these  vrith  two  of  the 
under,  project  from  the  month  when  shut ; 
tfae  first  ray  of  the  dorsal  fin,  which  is  near 
the  head,  is  veiy  long  and  setadoos,  and  its 
body  gradually  tapen  towards  the  tail, 
which  is  somewhat  fmtked.  It  is  a  very  en- 
rious  fish,  and  a  specimen  of  it  is  to  be  sees 
in  the  British  Moaenm. 

ESPALIERS,  in  gardemng,  are  rows  of 
trees  pfamted  about  a  whole  garden  or  plan* 
tation,  or  in  hedges,  so  as  to  inclose  qmurten 
or  separate  parts  of  a  garden ;  uid  are 
trained  up  regulariy  to  a  lattice  of  wood- 
work in  a  close  hedge,  for  the  defence  of 
tender  plants  against  the  injuries  of  wind 
and  vreather.  Ibey  are  of  admirable  use 
and  beanty  in  a  kiteheii>garden,  serving  not 
only  to  shelter  tfae  tender  pfamts,  but  screen 
tfaem  from  the  sight  of  persons  in  the  walks. 
See  GAMDBiiiire. 

EtPLAM  ADB,  in  fiHtificationi  is  tfae  sloping 
of  tile  parapet  of  the  covered  way  towards 
the  campaign.  It  is  the  same  with  ^ads, 
and  is  more  properiy  the  empty  space  be- 
tween the  dtMlel  and  tfae  houses  of  a  town. 
'  ESQUIRE  was  anciently  the  person 
that  attended  a  knight  in  the  time  of  war, 
and  carried  his  shtehL  Thb  title  has  not, 
for  a  long  time,  had  any  rdation  to  the  of> 
fice  of  the  petsoo,  as  to  cany  arms,  dec. 
Those  to  whom  tfae  title  of  escpihv  is  now  of 
right  due,  are  all  noblemens'  younger  sons, 
and  the  eldest  sons  of  snch  younger  sons ; 
tfae  eldest  sons  of  kni^ts,  and  their  eldest 
sons  ;  tfae  oftcers  of  the  Kingli  court8,aiid 
of  his  hooshold ;  counsellors  at  law,  justices 
of  tfae  peace,  &c  tfaoogh  those  latter  are 
only  esquires  hi  reputation :  besides^  a 
juidee  of  the  peace  holds  this  title  no 
hmger  than  he  is  in  eommisBion,  hi  case  be 
is  not  otiKrwise  qualified  to  bear  it;  but  a 
sheriffof  a  county,  who  is  a  superior  offioery 
retams  the  title  of  esqohw  during  life,  in 
eonseyience  of  the  trust  onoe  reposed  in 
Ida ;  the  heads  of  some  ancient 
said  to  bt  flsquini  by  pnseriptioo. 


ESS 

N 

EsQinM,  is  a  name  of  dignity^  next 
above  tfae  common  titie  of  gentieman,  and 
below  a  knight ;  heretofore  it  signified  one 
that  was  attendant,  and  had  his  employ- 
ment as  a  servant,  waiting  on  such  as  had 
the  order  of  knighthood,  bearing  thdr 
sUdds,  and  helpmg  him  to  horse  and  the 
like.  All  Irish  and  foreign  peers,  are  only 
esquires  in  our  law,  and  must  be  so  named 
in  all  legal  proceedings.  Esquires  of  the 
King,  are  sach  who  have  the  title  by 
creation ;  these  when  they  are  created, 
have  a  collar  of  S  S  put  about  then*  necks, 
and  a  pair  of  silver  spurs  is  bestowed  on 
them  ;  and  they  were  wont  to  bear  before 
the  prince  in  vrar,  a  shield  or  lance.  There 
are  four  esquires  of  the  King's  body  to  at- 
tend on  his  Majesty^  person. 

ESSAY,  m  metalorgy.    See  AssAYiiro, 

ESSENCE,  in  chemistry,  denotes  the 
purest,  most  subtile,  and  balsamic  port  of  a 
body;  extracted  either  by  simple  expres- 
sion,  or  by  means  of  fire,  from  firuitS| 
flowers,  and  die  like.  Of  these  there  are  a 
great  variety,  used  on  acoonnt  of  their 
agreeable  smell  and  taste,  by  apothecaries, 
peifomers,  and  others.  Those  extracted  by 
means  of  fire,  with  more  propriety  afe  to  bo 
counted  among  the  essential  oils. 

EssBNCB  of  berg€anoiy  is  a  fingrant  es- 
sence, extracted  from  a  fliiit  vriiioh  is  pro- 
duced by  ingraltiug  a  bianch  of  lemcm-tree, 
upon  the  stock  of  a'  bergamot-pear.  It  is 
imported  firom  Italy  and  Sicily,  particulariy 
friMtt  Reggui  and  Messma.  This  spuit  is 
extracted,  by  paring  off  the  rind  of  the  fiuii 
vrith  a  broad  knifo,  pressing  the  peel  be- 
tween wooden  pincers  against  a  spnnge, 
and  as  soon  as  the  sponge  is  saturated,  the 
volatile  liquor  is  squeeied  into  a  phial. 

EnEHCE  cfarmigtf  and  Esskncb  tfieman^ 
are  prepared  in  a  simihir  manner,  and  come 
firom  the  same  countries. 

The  essences  of  lavender,  of  thyme,  of 
rosemary,  of  anise,  of  cloves,  of  dnnamojiy 
dec.  are  obtamed  by  means  of  fire. 

EssBircB,  in  philosophy,  that  whidi  con- 
stitutes the  particotar  nature  of  earb  genua 
or  lund,  and  distinguishes  it  fit>m  all  others; 
benig  nettling  but  that  abstract  idea  to 
urhich  this  name  is  afiixed  i  so  tfaat  every 
tfamg  contamed  in  it,  is  essential  to  tiuit 
narticulBr  kind.  '• 

ESSENDI  fmHmm  de  theohmo,  a  writ 
that  lies  for  dtiaens  and  burgesses  of  any 
dty  or  town,  tfaat  have  a  charter  on  pro- 
acriplionto  exempt  them  fi'om  toll  through 
the  whole  realm,  if  it  happened  to  be  any 
urfaere  exacted  of  tfaem. 

ESSENEKi  or  Essbiiiaks,  hi  Jewiih 


EST  EST 

antiqaity,  one  of  the  three  aneient  sects  inbnritince  or  for  life,  either  in  a  cor|K»ml 
among:  tliat  people,  who  outdid  the  Pfaa-  or  incorporeal  hereditament,  existing  in  or 
riiees  in  their  most  rigorous  observances,  arising  from  real  property  of  fVee  tenarey 
They  allowed  a  futore  state,  but  denied  a  tliat  is  now  of  all  which  is  not  copyhold  ; 
resurrection  from  the  dead,  'flieur  way  of  but  tithes  an^  spiritual  dues  may  be  free- 
IWe  was  veiy  singnhu' ;  they  did  not  marry,  hold,  though  they  issue  out  of  tends  not 
but  adopted  the  children  of  others,  whom  freehold.  FVeeholds  may  be  considered 
they  bred  up  in  the  institutions  of  their  either  as  estates  of  inheritance,  or  not  of  in- 
sect ;  they  despised  riches,  and  had  all  beritance.  The  former  are  of  inheritance 
things  in  common  ■,  and  never  clianged  tlieir  absolute,  called  fee-simple ;  or  inheritance 
clothes  till  they  were  entirely  worn  out.  limited,  one  species  of  which  is  called  feei 


When  initiated,  they  were  strictly  bound  tail.    Limited  fees  are  such  estates 

not  to  communicate  the  mysteries  of  their  ritance  as  aie  clogged  with  conditions  or 

sect  toothers  ;  and  if  any  of  their  members  qualifications,  which  may  be  either,   1st. 

were  found  guilty  of  enormous  crimes  they  qualified  or  ba$efees ;  or,  2nd.  fees  condi* 

were  expelled.  tional.    The  former  is  mstanced  by  a  grant 

ESSENTIAL,  something  necessarily  be-  to  A  and  his  heirs,  tenants  of  the  manon  of 

longing  to  the  essence  or  nature  of  a  tiling,  Dale,  which  may  continue  for  ever  if  the 

from  which  it  cannot  be  conceived  distinct ;  hein  of  A  still  continue  tenants  of  Dale  ; 

thus  the  primary  qualities  of  bodies,  as  ex-  but  being  subjected  to  a  condition  vrfaidi 

tension,  figure,  number,  &c.  are  essential  or  lowers  or  debases  the  certainty  of  the  te- 

insepamblc  from  them  in  all  theur  dianges  nure,  it  is  called  a  base  fee.    For  fee-tail, 

and  alterations.  see  FBBftfiJm  this  Dictionary,  €e  post.   Of 

Essential    character.     See  Charao  estates  of  fivehold  for  life  only  some  may 

TBRS.  be  called  conventional,  such  as  are  created 

EssBNTiAL  ml,  tint  procured  from  pknts  by  act  of  the  parties,  others  merely  legal  or 

by  distillation.    See  Oil.  arising  by  operation  of  law.   For  estates  for 

Essential  ao/fs,  those  obtamed  from  life  conventional,  see  Life  esfiUe.    The 

vegetable  juices  by  crystallisation.     See  hitter  are  tenant  in  tail  after  possibility  of 

Salt.  Issue  eztmct,  tenant  by  the  i^rtesy,  and 

ESSOIN,  signifies  the  allegation  of  an  tenant  m  dower,  which  see. 
excuse  for  liim  that  is  summoned,  or  sought        Of  estates  less  than  fireehpld  there  are 

for,  to  appear  and  answer  to  an  action  real,  three  sorts :  1.  estates  for  years ;  8.  at  will, 

or  to  perform  suit  to  a  court  baron,  upon  See  Lease.   S.  estates  by  sufferance.    Be* 

just  cause  of  absence.    There  are  various  sides  there  are  some  estates  ppon  condition 

kinds  of  excuses  which  were  formerly  allow-  as  on-mortgage  estates  by  statute  merchant ; 

ed,  but  the  practice  of  essoins  is  obsolete.  statute  staple ;  elegit ;  which  see. 

ESTABLISHMENT  if  dancer,  in  hw,        IL  Thus  fiur  we  consider  the  quantity  of 

the  assurance  of  dower  made  to  tlie  wife  the  interest    Secondly,  as  to  the  time  of 

by  the  husband,  or  his  friends,  before  or  at  tbeh*  enjoyment,  which  is  present  or  future, 

marriage.    Assignment  of  dower,  is  the  they  are  divided  into  estatesm  possession  or 

setting  it  out  by  the  heir  afterwards,  ac-  expectancy.    The  bitter  are  divided  into 

cording  to  the  establishment.  estates  in  remainder  and  reversion,  which 

ESTATE,  in  law,  that  title  or  mterest  lead  to  very,  nice  and  abstruse  distinctions, 

which  a  roan  hath  in  lands  or  tenements.  See   RBMAiNDte,   Rbtbrsioni    Execo- 

&c.    Tliis  may  be  considered  m  a  threefold  tory  Devise,  Limitation,  &c.     On  this 

misnner  :  1.  as  to  the  quantity  of  interest  bead,  as  to  the  certainty  and  time  of  enjoy- 

which  the  party  has ;  f .  the  time  when  that  ment,  estates  are,  1st.  vested  in  possession : 

interest  is  to  be  enjoyed;  5.  the  number  and  tnd.   vested   in  interest,    as  reversions^ 

connections  of  the  parties  who  are  toenjoy  it  vetted  remamders ;  such  executory  devises, 

I.  The  first  is  measured  by  its  duration  foture  uses,  conditional  Ihnitations,  &c.  aa 

or  extent,  which  may  be  for  an  uncertain  .  are  not  refierred  to  or  made  to  depend  on  a 

period,  during  liis  own  life  or  the  life  of  period  which  is  uncertain :  SA.  estates  con- 

another  man,  'to  determine  at  his  own  d^-  tingent  which  are  referred  to  a  condition  or 

eease,  or  to  remain    to  his  dexcendapts  event,  which  is  nncertaui  whether  it  may 

■Aer  him ;  or  it  is  for  years,  roonths,  or  happen  or  not    An  estate  is  crested  when 

d^rsy  or  infioife  and  unlimited,  beiii<  to  a  there  b  an  immediate  fixed  rigAt  of  present 

man  and  his  heirs  for  ever.    This  occasions  or  foture  enjoyment    It  is  vested  in  posses- 

the'  division  into  estates  of  freehold,  and  less  rion  when  there  is  a  right  of  present  enjoy- 

fh«D  tftfkoXd,    The  former  is  any  estate  of  ment ;  vested  m  interest  where  a  pieseat 


EST 


EST 


fixed  right  of  fbtnre  ei^yiiient    Ao  estate  the  owner,  bek>ng  to  the  fiiog,  and  now 

Iscontin^eDtwhenarightofeiyoynieDtUto  commonly  by  grant  of  the  crown,  to  the 

accraeoo  an  event  which  is  nncertain*  lord  of  the  manor,  or  the  liberty.    Beasts 

III.  With  respect   to    the  number  of  ftr^  wtiurtBy  cannot  be  estrays.    Swans, 

ownera,  estates  in  al!  the  above  three  re-  but  no  other  fowl  may  be  estrays.    llie 

spectimay  be  held  by  pne  or  amongst  many  estray  is  not  the  absolute  property  of  the 

in  four  ways,  in  severalty,  in  joint  tenancy,  lord  till  the  year  and  day,  with  procUuna- 

in  c<^Murcenaiy,  or  in  commop.  Severalryis  tion;  and  theretbie  if  it  escape  from  the 


the  holding  knds,  &c.  as  the  single  owner 
thereof,  which  is  generally  implied  where 
nothing  mor^  is  said  ;  as  to  the  rest,  see 
Joint  Tbmants  and  Parcbnbrs.  As  to 
the  tide  to  estate^,  see  Titlb  ;  and  as  to 
TByuRU,  see  that  article. 

EsTATBS  are  acquired  by  different  ways, 
as  by  descent  from  a  lather  to  son,  which 
is  distinguished  from  purchase,  conveyance 
or  giant  from  one  to  another,  by  deed  or  by 
will  j  and  a  fee«mple  is  the  bigest  possible 
estate,  and  by  the  words,  all  his  estates,  m  a 
deed  or  will,  eveiy  thio^  passes  which  the 
party  fan,  and  therefore  this  word  creates, 
in  a  will  or  estate  in  fee,  without  a  limita- 
tion to  the  beirs. 

Estates  are  divided  into  real,  such  as 


lord  before,  to  another  manor,  he  caimot 
reclaim  it.  If  proclamation  is  neglected, 
the  owner  may  claim  it  without  paying  the 
expences,  and  may  do  so  at  all  times  with- 
in the  year  and  day,  upon  paying  them ; 
but  afterwards  it  is  vested  in  the  lord  abso- 
lutely. The  ovraer  may  seize  it  without 
telling  the  toarks,  or  proving  the  property, 
till  tiie  trial ;  the  lord  sliould  demand  a  sum 
for  the  keeping  it,  and  the  owner  may  then 
tender  any  reasonable  sum,  the  propriety 
of  whidi,  tf  it  is  not  received,  may  be  ascer- 
tained by  the  jury  upon  the  trial.  Amends 
may  be  tendered  generally  without  a  parti- 
cular sum,  before  the  lord  fixes  the  amount. 
An  estray  must  not  be  used ;  but  a  cow 
may  be  milked  of  necessity.    The  Kmg^s 


lands,  which  descend  to  the  heir,  and  per-  cattle  cannot  be  estrays.    The  year  and 

sonal,  as  chattels,  which  go  to  tiie  ezecur  day  nms  fropi  the  fint  proclamation,  not 

tor.  ^e  seizure, 

ESTOPPEL,  in  law,  an  impediment  or  Waifi  are  goods  which  arc  stolen^  and 

bar  of  action,  arising  from  a  man's  own  act ;  IF^ved,  or  left  by  the  felon  on  his  being 

or  where  he  is  forbidden  to  speak  against  his  panned,  for  fear  of  bemg  apprehended ; 

own  deed ;  for  by  his  act  or  acc^^ptance  he  ^d  forfeited  to  the  King  or  lord  of  the  ma- 


may  be  estopped  to  speak  die  truth.  There 
are  Oiree  khids  of  estoppels,  m.  by  mat- 
ter of  record,  as  by  letters  patent,  fine,  re- 
covery, pleading,   taking  of  continuance. 


nor;  and  though  waifr  are  generally  spoken 
of  things  stolen,  yet  if  a  man  be  pursued 
with  hue  and  cry  as  a  felon,  and  he  flies 
and  leaves  his  own  goods,  these  will  be  for- 


confesston,  impedance,  warrant  of  attorney,  feited  as  goods  stolen;  but  they  are  pro- 

admittance.  By  matter  iu  writing,  deed,  &c.  perly  the  fijgitive*8  goods,  and  not  forfeited 

or  by  matter  in  pais,  t.  f.  by  some  act,  such  till  it  be  found  before  the  coroner,  or  other- 

as  livei^',  entry,  partition,  acceptance  of  wise  of  record,  that  he  fled  for  the  felony, 

rent,  or  of  an  estate.    Thus  if  a  man  seised  ESTREAT,  in  law,  extraetum^  a  true 

m  foe  takes  a  lease  of  his  own  land,  by  this  copy,  or  note,  of  some  original  writing  or 

he  is  estopped,  or  prevented,  from  claiming  record,  and  especially  of  fines  and  amerce- 

the  fee  during  the  term.  ments,  and  imposed  in  the  rolls  of  a  court, 

ESTOVERS,  in  law,  signifies  any  kind  and  extracted  or  drawn  out  from  tbenc(-» 

of  allowance  out  of  hmds;  but  in  general  it  and  certified  mto  the  court  of  Exchequer, 

is  a  liberty  of  taking  necessary  wood  for  the  from  whence  process  is  awarded  to  the  slie- 

use  or  furniture  of  a  house  or  fiirm,    and  riff  to  levy  them :  in  order,  tlierefore,  to 

this  any  tenant  may  take  frdm  off  the  land  be  relieved  from  any  fine  or  estreat,  appli- 

let  or  demised  to  liim,  without  waiting  for  catioq  is  made  to  that  court  upon  mo- 

any  le^ye,  assignment,  or  appointment  of  tion. 

the   lessor,    unless   restrained  by  special  ESTREPEMENT,  in  law,  utrepamm- 

coyenant  to  the  contrary.  fum,  from  e^royier  muHlare,  or  extirpare^ 

ESTRAYS  and  WAIFS.    Estrays  are  the  spoil  made  by  a  tenant  for  life  upon  any 

any  valuable  beasts,  not  wild,  found  witliin  lands  or  woods,  to  the  prejudice  of  tlie  re« 

a  lordship  whose  owner  is  not  known  ;  such  versioner :  also  a  writ,  in  two  cases ;  the 

as  are  commonly  impounded  and  not  chum-  one,  when  the  person  having  an  action  dc* 

ed.    They  are  then  to  be  proclaimed  in  the  pending  (as  a  formedon,  writ  of  right,  &c.) 

cburdi  and  two  nearest  market- towns,  on  for  recovery  of  the  possession  of  land  with- 

two  market-days,  and  not  being  claimed  by  oat  .damages,  sues  to  prohibit  the  tenant 


ETHER. 

from  making  watte  doriiig  tbe  suit;  the  TowaHa  the  end  of  the  dtstillatioDy  a 

•dier  lies  after  possession  u  adjudged,  bat  portion  of  snlphnions  acid  is  formed  and 

not  delivered^  and  to  prevent  like  waste  dtsengnged,  with  which  the  ether  is  so  ftr 

which  is  eipected.   The  court  of  Chancery  impregnated,  that  its  ftagrance  is  iii|nredy 

now  giants  an  injunction,  on  filing  a  btU  and  its  odour  rendered  pungent  and  acrid* 

and  before  answer,  to  prevent  waste,  and  A  portion  of  water  likewise  distils  over, 

these  writs  are  disused.  by  which  it  is  dilated.    The  liquor  in  the 

ETHER.   The  action  of  the  more  power,  retort,  at  the  end  of  the  distiUation,  is  also 

Ihl  acids  on  alcohol,  gives  rise  to  an  order  found  diluted  with  a  portion  of  the  water ; 

of  compounds  of  some  importance  from  it  is  however,  thick,  and  of  a  black  colour, 

their  peculiar  properties.    These,  as  pro-  from  a  quanti^  of  oarbonaceous  matter  lus- 

duced  by  the  different  acids,  vary  somewhat  pended  in  it 

in  their  qualities :  they  also  agree,  however.  From  the  water  and  sulphurous  acid  the 

in  the  possession  of  certain  general  pro-  ether  is  freed,  by  subjecting  it  to  a  second 

parties;  they  are  highly  vobtile,  odorous,  distiUation  with  a  very  gentle  heat  applied 

pungent,  and  inflammable,  miscible  with  by  a  water-bath,  pare   potasit  being  pre- 

water,  and  capable  of  combining  with  alco-  viously  added  to  it,  in  the  proportion  of 

hoi,  in  every  proportion.  These  compounds  two  drachms  to  eadi  pound ;  this  attracts 

are  named  ethers;   the  specific  name  of  the  sulphurous  acid,  and  renders  even  the 

each  being  derived  from  the  acid,  from  the  water  rather  less  volatile.    Another  method 

action  of  which  on  alcohol  it  has  originated,  of  rectification,    proposed    by   PeUetier, 

as  the  sulphuric,  nitric,  muriatic,  or  acetic  (**  Memoires  de  Chimie,"  tom.  i.  p.  316.) 

ether.  and  revived  by  Diae,  C<  Nicholson's  Jour- 

Sulphuric  ether,  has  been  longest  known,  nal,"  4t5,  vol.  iii.  p.  43,)  which  Mr.  Murray, 

The  followmg  is  the  process  by  which  it  is  from  whose  "  System'*  the  present  article  is 

prepared.  extracted,  found  to  succeed  extremely  well. 

Upon  a  quantity  of  alcohol  in  a  retort,  ^  ^o  <^^  ^  «^r  of  the  fint  distUbtion 

(selected  thin  at  the  bottom,  so  as  to  be  ^o™  »  ^^le  black  oxide  of  manganese,  the 

capable  of  bearim;  a  sudden  heat,)  is  pour-  wygw*  of  which  combhies  with  the  sulphur- 

ed  an  equal  weight  of  sulphuric  add,  then  «"»  *^^  converting  it  mto  sulphuric;  and 

mixed  witii  the  alcohol  above  by  frequent  ^^  ^*  *«  ^*ter,  remahis  in  tlie  retort, 

and  moderate  agitation.    Fh>m  this  mix-  Even  afler  either  of  these  processes,  the 

lure  the  alcohol  acquires  a  brownish  colour ;  ether  may  still  contain  a  portion  of  alcohol, 

vapoun  having  a  fragrant  oilour  are  disen-  ^^ch  usually  passes  over  in  the  first  stage 

gaged ;  and  the  temperature  rises  to  about  o^  tfae-distilbition.    This  is  best  abstracted 

180  of  Farenheit    When  the  mixture  of  by  agitation  with  water,  which  hnbibes  the 

the  acid  and  alcohol  is  complete,  the  retort  nicoliol,  and  a  little  of  the  ether :  the  greater 

is  to  be  immediately  placed  in  a  sand  bath,  pvt  of  the  ether  floats  above,    may  be 

and  connected  with  two  huige  receivers,  drawn  off,  and  by  distilling  it  witli  a  very 

which  are  kept  cool,  by  water  or  ice.   Heat  gentle  heat,  is  obtained  extremely  pure. 

IS  to  be  immediately  applied  to  the  retort.  A  degree  of  obscurity  still  prevails  with 

The  liquor  boils  when  the  temperature  is  regard  to  tiia  theory  of  the  formation  of 

iwsed  to  208,  the  ether  bemg  formed  at  iulptinric  edier;  different  views  having  been 

that  temperature  and  distilling  over:  tlie  entertained  of  the  ^ncy  of  the  acid  on 

condensation  of  it  is  to  be  promoted  by  tbe  alcohol.      Tlie  exphmation  that  was 

keeping  the  receivers  cool  with  water,  and  generally  given,  after  the  establishment  of 

ee  distillation  is  to  be  continued  till  about  the  theory  of  Lavoisier,  was  founded  on  the 
ilf  the  quantity  of  alcohol  employed  has  supposition,  that  the  add  acts  principally 
distilled  over,  or  until  the  neck  of  the  re-  by  communicating  oxygen.  Alcohol  con- 
tort becomes  obscured  with  white  fumes,  sists  of  carbon  and  hydrogen,  witfam  por- 
^hich  condense  into  a  matter  of  apparency  tion  of  oxygen :  when  mixed  widi  sulphuric 
an  oily  consistence.  add,  and  expoaed  to  heat,  it  was  supposed 
Hie  liquor  virhich  distils  over  into  tlie  that  part  of  the  acid  suffered  decomposi- 
receiver  »  the  sulphuric  ether.  If,  to  the  tion,  its  oxygen  being  attracted  by  the 
residual  liquor  in  the  retort,  there  be  added  hydrogen  of  Ae  alcohol,  and  forming  water ; 
faalfthe  quantity  of  alcohol  employed  in  the  ^  Iralance  of  attractions  between  the 
first  distiUation,  on  applying  heat,  a  new  principles  of  the  alcohol  bdng  thus  broken, 
production  of  ether  will  tidce  place ;  and  part  of  its  carbon  is  precipitated,  and  is 
may  be  repeated  for  leverd  tuuei.  diflnsed  through  the  liquor,  rendering  it 
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ttiick,  Hid  dark  colomied;  «Dd  the  remuH 
iog  quantities  of  iti  elementi,  Iti  carbon, 
hydn^D}  and  oxygesy  mite  and  fiNn  ibc 
ether. 

TbiA  explanation  is  founded  on  the  aopt 
potitiony  that  the  sulphuric  acid  is  decom* 
posed  in  the  piocess  by  which  ether  b 
lansed.  Bat  a  few  years  age  it  was  sffinn 
ed  by  FoSpcroy.and  VaoqaeBni  fron  % 
series  of  experiments  whidi  they  nnder- 
tsok  to  ehicidate  this  sol^ect,  that  such  n 
decomposition  of  the  add  is  no^  at  all 
necessary  to  iu  formation:  timt  aMioiigh 
it  may  tidte  place  to  a  eertun  extent  towards 
the  end*  of  the  ptocess,  when  the  Uqnor  is 
loaded  with  caH>on,  there  is  no  indication 
of  it  in  the  first  stage,  during  ulHcfa,  prin- 
cipally, the  ether  is  formed ;  no  solphurous 
Itdd  gas  is  dischaiged,  and  if  the  process 
be  stOMMd  at  the  emi  of  this  stage,  the  re- 
inaming  add,  they  found,  is  capable  of  sa* 
tnntiqf  the  same  quantity  of  alkaG,  as  be- 
fore its  mixttoe  with  tlie  alcohol.  (**  Nichol* 
sooli  Jonmai,"  4to,  jcL  i.  p.  385.) 

These  chemists  gave,  therefore  a  diffei^ 
ent  Tiew  of  this  subject,  which  they  ap* 
plied  even  to  the  action  of  this  add  on 
vegetable  matter  in  genenl.  They  sup- 
pose that  the  sulphuric  add  suffers  no  de- 
composition, and  that  it  acts  no  other  part 
than  causing,  by  the  exertion  of  a  disposha^ 
affinity,  the  decomposition  of  the  alcohoL 
By  this  affinify,  it  disposes  part  of  the 
hy  drogsn  and  of  the  oxygen  of  the  alcohol 
to  combme  and  form  water:  the  bahnce 
of  attiactioiib  benig  thus  sobTerted,  a  quan- 
tity of  carbon  is  separated,  and  the  remdn- 
mg  carbon,  hydrogen^  and  oxygen,  com- 
bine and  form  ether* 

Thii  tlieory,  however,  advanced  by  these 
chemists,  is  not  perhaps  perfectly  establirii- 
ed.  Ibongh  thejr  alform,  that  the  add  re- 
maining after  the  formation  of  ether,  satu- 
rates as  nrodi  alkali  as  it  would  do  previ- 
ous to  its  mixture  with  the  alcohol,  the  ex- 
periment by  which  tUs  Is  supposed  to  be 
established  is  not  altogether  without  feUacy. 
During  the  formation  of  ether,  there  is  al- 
ways, also  a  fpnmition  from  the  dements 
of  the  alcohol,  of  some  of  the  vegetable 
add?,  particularly  of  the  acetous  and  oxalic. 
The  oxalic,  it  has  been  Ufcertained  by  the 
observation  df  Cadet,  is  formed  copiously 
even  without  heat^  merely  by  allowing  the 
mixture  of  add  and  alcohpf  to  remam  at 
rest  for  some  time.  Hiese  will  contribute 
to  the  satomtion  of  the  alkali;  so  that  if 
none  of  the  sulphuric  add  were  decom- 
posed, more  alkali  oogjht  ia  reality  to  be 


satDiated  by  it  after,  than  before  its  mix 
tare  with  the  alcohol. 

Tliere  are  also  some  ftcts  which  appear 
to  prove  the  necessity  of  the  presence  of 
some  substance  that  can  part  with  its  oxy- 
gen, for  the  production  of  ether.  Thus, 
ether  csimot  be  formed  from  tte  nmriatic 
addy  but  it  can  with  feeHity  from  the 
Hxymmiatic;  it  is  likewise  formed  with 
great  rapidity  by  the  nitric  add;  ndther 
of  which  can  exert  a  strong  disposing  affi- 
nity to  water,  though  botfi  veiy  readily 
part  wifli  their  oxygen. 

Whatever  opinion,  however,  may  be 
formed  as  to  the  manner  in  which  the 
changes  that  take  place  during  the  forma- 
tion of  ether  are  produced,  the  nature  of 
the  changes  themselves  seems  soffidentlj 
well  ascertained.  It  is  proved,  that  a 
quantity  of  the  hydrogen  of  the  dcohol  is 
expended  in  the  formation  of  water,  as  the 
remaining  add  is  always  In  a  diluted  state: 
a  still  larger  quantity  of  carbon  is  also 
separated,  and  is  mechanically  diffiised 
through  the  liquor.  The  ether,  therefore^ 
whidi  is  the  only  other  product  of  the  ope- 
ration, is  to  be  considered  as  a  compound 
of  hydrogen,  and  carbon,  and  pertuqM  oxy- 
gen; differing  from  alcdiol,  in  containing' 
a  much  lai^^er  quantity  of  hydrogen  pro- 
portioned to  its  carbon;  and  to  this  pre- 
dominance of  hydrogen  iti  great  levity  and 
volatility  are  owing.  This  condusion  is 
confirmed,  by  iti  andysis  by  combustion, 
the  producfci  of  which  are  water  and  car- 
bonic add;  the  former  being  derived  fiom 
the  combmation  of  its  hydrogen  with  the 
oxygen  of  the  dr,  the  latter  from  the  same 
combination  of  its  carbon.  Mr.  Cmick- 
shank  found,  that  ffie  vapour  of  ether  re- 
quires about  seven  times  its  volume  of 
oxygen  to  saturate  it  in  combustion;  the 
products  befaiig  water  and  carbonic  add 
gas,  the  latter  amonnthig  to  4.6  parts  by 
measure.  From  this  result,  compured  with 
a  shniiar  experiment  on  dcohol,  he  inferred,' 
that  the  proportion  of  carbon  to  hydrogen 
in  the  ether,  is  as  5  to  1  nearly,  while  in 
dcohol  it  is  as  8  or  9  to  1.  ("  Nichdson'k 
Joomd,"  4to,  voL  v.  p.  >05.) 

Beddes  ether,  there  are  some  other  pro- 
ducts formed  during  the  action  of  sulphuric 
add  upon  dcohd.  Towards  tiie  end  af  the 
process  an  oily-like  matter  distils  over, 
which  has  beien  named  Sweet  Oil  of  Wme. 
This  can  be  obtuned  separate,  by  changmg 
the  fecdver :  it  is  unctuous,  thick,  and  lem 
volatile  than  the  ether,  but  is  soluble  both 
in  it  and  m  dcohol.    It  is  obtained  like- 
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wim  by  diitiUiBis  ralpimric  ether  from  a 
fresh  qoutity  of  acid.  Chemisti  are  not 
agreed  respeetiag  its  nature :  Foorcroy  and 
Vauqoelin  consider  it  as  similar  to  ether, 
and  that  it  differs  from  that  fluid  principally 
in  containing  a  laiger  proportion  of  carbon, 
which  gives  to  it  more  density  and  less 
yohtility.  Other  chemists,  particnbtfly 
Higgins,  have  affirmed,  that  it  is  a  com- 
pound  of  ether  and  sulphuroos  acid,  and 
that  by  the  addition  of  an  alkali  which 
combines  w^th  the  add,  a  quantity  of  ether 
may  be  obtained  from  it.  It  does  not  ap* 
pear,  however,  that  this  combination  can 
be  formed  directly,  or  that  etiier  can  com- 
bine wit|i  a  largeqoaotity  of  sulphurous  add, 
so  as  to  assume  the  properties  of  oil  of  wine ; 
and  though  this  substance  may  contain  a 
portion  of  tliis  acid,  it  is  not  improbable 
that  \i  also  differs  from  ether  in  its  ultimate 
copiposition.  At  the  same  time  that  the 
oil  of  wine  is  disengaj;ed,  tliere  is  formed  a 
quantity  of  olefiant  giis,  which  passes  o& 
It  wais  in  this  process,  indeed,  that  the  pro- 
duction of  this  gas  was  first  observed;  and 
the  action  of  sulphuric  add  on  alcohol 
still  affords  us  tlie  best  method  of  obtaining 
it  pure.  The  same  gas  is  produced,  by  pass* 
ing  the  vapour  of  ether  throng  an  ignited 
earthen  tube;  but  when  a  glass  tube  is 
used,  p,  di^erent  variety  of  carburetted  hy- 
drogen is  obtained. 

At  this  stage  of  the  process  the  liquor  be- 
comes so  lotted  with  carbon,  and  at  the 
same  time  is  capable  of  bearing  so  high  a 
temperature,  that  if  the  heat  is  kept  up,  the 
sulphuric  acid  is  decomposed,  and  a  large 
quantity  of  sulphureous  add  gas  and  carbo- 
nic acid  is  produced.  If  the  greatest  care 
is  not  taken  to  keep  the  heat  moderate,  the 
whole  liquor  is  apt  to  swell  suddenly  up, 
9n<}  boil  over  into  the  recdver.  If  exa- 
mined at  this  time,  it  is  likewise  found  to 
contain  a  portion  of  acetic  and  oxalic  acids 
mixed  with  the  sulphuric  add,  which  is  di- 
luted witli  water,  apd  through  which  tlie 
carbon  is  diffused.  Sulphuric  ether,  when 
highly  rectified,  is  the  lightest  of  all  known 
Ijquids.  It  is  obtainfNt  without  difficulty  of 
the  spedfic  gravity  of  .732,  and  by  careful 
distillation  has  been  brought  so  low  as  .716. 
It  }$  colooriess,  and  perfectly  transparent ; 
has  a  strong  pungent  taste,  and  a  fragrant 
penetrating  smell. 

It  is  likewise  the  most  volatile  liquid.  It 
evaporates  rapidly,  even  at  the  common 
temperature,  and  under  the  common  pres- 
sure of  the  atmosphere ;  so  that  it  cannot 
be  poured  from  one  vessel  into  apother  witli- 
out  loiSy  and  any  part  wet  with  it  immedi- 


ately becomes  dry.  In  vacuo  it  boils  at  a 
tentperatore  considerably  below  3*2°:  un- 
der the  atmospheric  pressure  it  boils  at  98. 
In  the  spontaneous  evaporation  of  ether  a 
huge  quantity  of  caloric  is  absorbed,  so  as 
to  produce  cold :  water  uiclosed  in  a  small 
tube  any  be  easily  froaeo,  by  ether  evapo* 
rating  from  a  piece  of  muslin  wrapt  round 
the  external  sorfiuM  of  the  tube;  and  Dr. 
Higgins  haa  observed,,  that  in  the  rapid 
evaporation  of  ether,  the  temperature  in 
fiwty  weather  Alls  so  low  as  40.  Ether 
congeals  at  47. 

Ether  is  highly  inflammable,  and,  when 
kuMUed,  bums  vrith  a  dear  while  flame, 
without  any  smoke,  and  without  learing  any 
residuum,  the  products  of  its  oombustion 
being  water  and  carbonic  acid :  the  residual 
water  generally  gives  indicatioos  too  of  sul- 
phuric add,  vfhieh  may  dther  be  adventi- 
tious, or  periM4M  is  essential  to  the  constitu- 
tion of  this  spedes  of  ether.  From  its  high 
inflammability,  its  vapour  difiuscd  in  the 
atmosphere  sometimes  takes  fire;  or  if  a 
drop  or  two  of  ether  be  added  to  atmos- 
pheric air,  or  oxygen  gas,  an  explosion 
happens  on  the  contact  of  an  ignited  body. 

Sidphmric  ether  is  soluble  in  water;  but 
only  in  a  limited  proportion.  When  highly 
rectified,  it  requires  ten  parts  of  water  for 
its  solution ;  and  this  is  a  property  by  which 
we  are  enabled  to  determine  its  purity,  as, 
if  more  soluble,  it  contains  either  water  or 
alcohol.  It  is  soluble  in  alcohol  in  every 
proportion. 

Sulphuric  ether  exerts  no  sensible  actbn 
on  the  fixed  alkalies  or  earths.  It  imitea 
vrith  ammonia  by  distillation. 

Neither  does  it  act  oq  the  metabj;  bat  it 
is  capable  of  decomposing  the  saline  com- 
binations of  those  that  have  a  weak  affinity 
to  oxygen,  by  attractmg  that  prindple. 
Thus,  muriate  of  gold  dissolved  in  it  isgra^ 
dually  decomposed,  and  tbe  gpld  predpi^ 
tated  in  its  metallic  form. 

On  the  snnple  infli^nniables  its  action  is 
somewhat  similar  to  that  of  alcohol.  It 
dissolves  sulphur,  as  Favre  has  shewn,  one 
oimce  of  ether  dissolving  about  35  grains : 
the  solution  has  a  strong  sulphurous  smell 
and  taste:  it  is  less  soluble  in  water  than 
pure  etlier,  and  deposits  sulphur  as  tlie 
ether  volatilizes.  ('^  Nicholson's  Journal,'* 
vol.  \ilu  p.  69,)  Ether  likewise  dissolves 
a  small  proportion  of  phosphorus:  thbsolu-* 
tion,  Uke  tlie  phosphuretted  alcohol,  is  dor 
composed  by  water;  but  does  not,  like  it, 
appear  luminous  during  the  decomposi- 
tion. 

Sulphuric  ether  is  a  spjvcnt  of  mapy  of 
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the  tftgctable  proximate  principtei,  as  the  pletely  mixed,  and  mlric  etiier  fynmiSf 

ewential  oib,  camphor,  and  resins.    It  is  which  floated  above,  was  withdrawn  and 

also^  as  has  already  been  remarked,  the  rectified  by  distillation. 
iBOit  powerful  solvent  of  caontcfaonc.  The  theory  of  the  formation  of  nitric 

In  medicine  it  is  employed  as  a  difihsible  ether  is  as  obscure  as   that  of  snlphoric 

stimulant.  ether.     It  is  ascertained,  however,  tint 

Nitric  ether.    The  action  of  nitric  acid  even  from  tlie  commencement  of  the  pro* 

on  alcohol  is  so  violent,  that  the.  formation  cess  the  add  is  decomposed ;  nitric  oxide 

of  nitric  ether  is  extremely  difficult,  and  gas  is  disengaged ;  and  Pelletier  found  that 

requires  considerable  precaution.  One  part  the  decomposition  was   complete,   nitric 

of  the  acid  may  be  added  gradually  to  three  acid  not  being  discoverable,  ^either  in  the 

parts  ofalcohol  without  any  risk;  and  after  Uqnor  which  passed  over,  or  in  the  resi* 

standing  for  some  days,  to  allow  of  their  dnnro. 

reciprocal  action,  heat  may  be  applied.  It  is  also  proved,  that  in  the  formation  of 
when  a  portion  of  nitric  ether  that  has  been  nitric  ether  the  alcohol  suffers  decomposi- 
formed  distils  over,  vritii  a  quantity  of  un-  tion,  as  in  the  residual  liquor  oxalic  and 
changed  alcohoL  A  preparation  of  this  kind  acetic  acids  are  formed.  There  is  node- 
has  been  long  known  in  pharmacy,  imder  position,  however,  of  carbonaceous  matter, 
the  name  of  sweet  spirit  of  nitre.  Botwfaen  as  there  is  in  the  formation  of  sulphuric 
the  proportion  of  add^  is  increased  the  ac-  ether,  the  residual  liqnor  being  quite  trans- 
tion  becomes  very  violent;  a  quantity  of  parent,  and  of  a  light  colour.  It  appears  to 
aerial  fluid  is  suddenly  formed,  and  disen-  follow,  therefore,  from  these  facts,  that  in 
gaged  at  each  addition ;  and  it  requires  the  formation  of  nitric  ether  part  of  the 
particular  arnmgettients  to  admit  of  so  much  elements  of  the  alcohol  combine  with  oxy- 
acid  bemg  added  as  is  sufficient  to  convert  gen  from  the  nitric  add,  and  form  oxalic 
the  whole  of  the  alcohol  into  ether.  and  acetic  acids;  carbonic  acid  gas  too  is 

The  method  proposed  by  Navier  is,  to  formed  and  disengaged,  as  Pelletier  fonnd, 

pot  Into  a  strong  euthenvrare  bottle  twelve  in  considerable  quantity,  and  much  of  the 

parts  of  alcohol>  and  immerse  it  in  water  or  nitric  add  mixed  with  nitric  oxide  and  ni- 

ice ;  eight  parts  of  nitrons  add  are  to  be  ad-  trogen  gases.    (M^maires  dc  Chiraie,  torn.  i. 

ded  in  successive  portions,  mixing  them  by  p.  138.) 

agitation  at  each  addition ;  the  bottle  is  well        It  is  difficult,  however,  to  determine  in 

corked,  and  tied  over,  an«l  is  put  in  a  cool  what  manner  these  facts  are  to  be  couibin«> 

place.    At  the  end  of  six  days  the  cork  is  to  ed,  so  as  to  give  with  precision  the  theory 

be  perforated,  to  allow  a  quantity  of  iiaseous  of  the  formation  of  nitric  ether:  nor  is  it 

fluid  that  has  been  formed,  and  b  retaoied  Teiy  apparent,  whetlierany  of  the  dements 

by  compression,  to  escape.    The  bottle  is  of  the  nitric  acid  enter  into  its  composition, 

then  uncorked,  the  liquid  poured  into  a  or  whether  they  are  entirely  disengaged 

funnel,  and  the  add  liquor  beneath  allowed  during  the  process.    It  might  be  supposed, 

to  ran  off  flrom  the  ether  which  swims  that  it  must  contain  more  carbon  tiian  sul- 

above.  phuric  ether,  as  none  is  deposited  during  its 

An  ingenious  method,  sooMwhat  similar,  formation;  but  we  are  not  certain  what 

but  less  haxardons,  was  employed  by  Dr.  qoantity  is  carried  off  in  the  state  of  carbo- 

Blark.    He  first  poured  into  a  strong  flint  nic  acid. 

glass  bottle  six  ounces  ofalcohol ;  then,  by        Nitric  ether  has  some  resemblance  in  its 

a  fonnel,  the  tube  of  whidt  reached  to  the  properties  to  sulphuric  ether.    Like  it,  it  is 

bottom  of  the  bottle,  he  poured  in  two  light  and  volatile,  and  has  been  said,  when 

ounces  of  water  gently,  so  that  it  did  not  highly  rectified,  to  have  these  qualities  even 

mix  with  the  alcohol,  but  raised  it  above  it ;  in  a  higlier  degree  than  sulphuric  etlier.    It 

snd,  lastly,  he  poured  in  four  ounces  of  ni-  is  also  intJamraable,  burns  witli  an  enlai^^ed 

trous  add  in  the  same  manner,  so  tliat  the  flame,  and  is  said  to  deposit  more  charcoal. 

Noall  column  of  water  was  interposed  be-  It  b  soluble  in  water  and  in  alcohol.    Its 

tween  it  and  the  alcohol.  The  pliial  was  set  odour  is  strong,  thoogli  scarcely  so  agrer- 

aside  for  some  time  in  a  cool  phice :  the  water  able  as  that  of  sulphuric  ether ;  in  the  stat<s 

sttracted  the  alcohol  at  the  one  surfoce,  however,  of  what  has  been  named  dulcified 

tlie  add  at  the  other,  and  thus  brought  them  spirit  of  nitre,  it  is  more  fi-agrant.    Its  co* 

veiy  gradually  together,  so  as  to  admit  of  lour  is  usually  yellow ;  but  thU,  as  well  pro- 

tkir  redprocal  action  without  violence,  bably  as  some  of  its  other  quiilities,  appears  . 

At  the  end  of  a  few  months  they  were  com^  rather  to  be  owing  to  the  presence  of  ni- 
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if  we  place  between  tiiero  a  thick  ring  of 
efatttic  gam,  we  may  represent  the  natural 
equilibriam  between  the  forces  of  cohesion 
and  of  repulsion ;  for  the  ring  would  resist 
any  small  additional  pressure  witli  tlie  same 
ferce  as  would  be  required  for  separating 
the  hemispheres,  so  far  as  to  allow  it  to  ex- 
pand in  an  equal  degree)  and  at  a  certain 
point  the  ring  would  expand  no  more,  tlie 
air  woold  be  admitted^  and  the  cohesion 
destroyed,  in  tlie  same  manner  as  when  a 
solid  of  any  kind  is  torn  asunder. 

But  all  suppositions  founded  on  these 
analogies  must  be  considered  as  merely 
conjectural ;  and  our  knowledge  of  every 
thing  which  relates  to  the  intimate  consti- 
tution of  matter,  partly  from  the'  intricacy 
of  the  subject,  and  partly  for  want  of  suffi- 
cient experiments,  is  at  present  in  a  state 
of  great  uncertainty  and  imperfection. 

ETHICS,  or  Morauty,  the  science  of 
manners  or  duty,  wliich  it  traces  from  man's 
liature  and  condition,  and  shews  to  termi- 
nate in  his  happiness ;  or,  in  other  words, 
it  is-the  knowledge  of  our  duty  and  felicity, 
or  the  art  of  being  virtuous  and  happy.  See 
Moral  Philosophy. 

ETHULIA,  in  botany,  a  genus  of  the 
Ayngenesia  Polygamia  ^nalis  class  and 
order.  Natural  order  of  Composite?  Dis- 
coidea*.  Corymbiferae,  Jussieu.  Essential 
character:  receptacle  naked;  down  none. 
There  are  six  species. 

ETYMOLOGY,  that  part  of  grammar 
which  considers  and  explains  the  origin  and 
derivation  of  words,  in  order  to  arrive  at 
their  first  and  primary  signification,  whence 
QuintiUan  calls  it  mginaiio.  See  Gram- 
mar. 

EVA  POR ATION,  in  natural  phUosophy , 
is  the  conversion  of  water  into  vapour, 
which  in  conseqoence  of  becoming  lighter 
than  the  atmosphere,  is  raised  considerably 
above  the  surface  of  the  earth,  and  after- 
wards by  a  partial  condensation  forms 
donds.  It  diflers  from  exhalation,  which 
is  properly  a  dispersion  of  dry  particles 
from  a  body.  Wh(*n  water  is  heated  to 
f  Ite^,  it  boils,  and  U  rapidly  converted  into 
steam ;  and  tlie  same  change  takes  place 
in  much  lower  temperatures;  but  in  that 
rase  the  evaporation  is  slower,  and  the  elas- 
ticity of  tlie  steam  is  smaller.  As  a  very 
considerable  proportion  of  the  earth's  sur- 
face is  covered  wicli  water,  and  as  this 
water  is  constantly  evaporating  and  mixing 
with  the  atmosphere  in  the  state  of  vapour, 
a  precise  determination  of  the  rate  of  eva- 
poration must  be  of  very  gi'eat  importance 
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in  meteorology.   Accordingly^  many  experi^ 
ments  have  been  nnde  to  determine 
point  by  different  philosophen.    No 
son  has  succeeded  so  completely  as  Mr. 
Dalton :  but  many  curious  particiilan  had 
been  previously  ascertained  by  the  faibonn 
of  Richman,  Lambert,  Watson,  Sausanre^ 
De  Luc,  Kirwan,  and  othera.    From  tbeae 
we  learn  that,  1.  the  evaporation  is  confined 
entirely  to  the  surface  of  the  water :  hence 
it  is  in  all  cases  proportional  to  the  surftoe 
of  the  vrater  exposed  to  the  atmoapbere* 
Much  more  vapour  of  course  rises  in  nuui- 
time  countries,  cr  those  interspersed  with 
lakes,  than  in  inhind  countries.    %,  Much 
more  vapour  rises  during  hot  weather  than 
during  cold :  hence  the  quantity  evaporated 
depends  in  some  measiure  upon  tfempers- 
ture.    Tlie  precise  law  has  been  happily 
discovered  by  Mr.  Dalton,  who  says,  in 
general,  the  quantity  evaporated  from  a 
given  surface  of  water  per  minute  at  any 
temperature,  is  to  tlie  quantity  evaporated 
from  the  same  surface  at  318",  as  the  force 
of  vapour  at  the  first  temperature  is  to  the 
force  of  vapour  at  21f^.    Hence,  in  order 
to  discover  the  quantity  which  will  be  lost 
by  evaporation  from  water  of  a  given  tem- 
perature, we  have  only  to  ascertain  the 
force  ofvapourat  that  temperature.  Hence, 
we  see  that  the  presence  of  atmospheric 
air  obstructs  the  evaporation  of  water;  bat 
this  evaporation  is  overcome  in  pmportioB 
to  the  force  of  the  vapour.    Mr.  Dalton 
ascribes  this  obstruction  to  the  vis  mer^m 
.of  air.    3.  The  quantity  of  vapour  vriiich 
rises  from  water,  even  when  the  tempera- 
ture is  the  same,  varies  according  to  cir- 
cumstances.   It  is  least  of  all   in   calm 
weatlier,  greater  when  a  breeae  blows,  and 
greatest  of  all  with  a  strong  wind.    Mr. 
Dalton  has  given  a  table  that  shews  the 
qi^mtity  of  vapour  i^sed  from  a  circular 
sufface  of  six  inches  in  diameter  in  atm<^ 
spheric  temperatures.    The  first  colrnnn  ex- 
presses the  temperature;  the  second  the 
corresponding  force  of  vapour ;  the  other 
three  columns  give  the  number  of  grains  of 
water  that  would  be  evaporated  from  a 
surface  of  six  inches  in  diameter  in  the 
respective  temperatures,  on  the  supposition 
of  there  being  previously  no  aqueous  vapour 
in  the  atmosphere.    These  columns  present 
the  extremes,  and  the  mean  of  evaporation 
likely  to  be  noticed,  or  ncariy  such;  fir 
the  firU  is  calculated  upon  the  supposition 
of  35  grains  loss  per  minute,   from  the 
vessel  of  3  J  inches  in  diameter ;  tlie  second 
45,  and  the  tliird  55  grains  per  minute.    4^ 
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Such  « tbe  qautity  of  vapoor  which  would 
•  liie  io  difierent  circnmstances,  on  the  sup- 
position that  no  vapour  existed  in  the  at- 
mosphere.   Bat  this  is  a  supposition  which 
can  never  be  admitted,  as  die  atmosphere 
is  in  no  case  totally  free  from  vapour.   Now, 
when  we  wish  to  ascertain  the  rate  at  which 
evaporation  is  going  on,  we  have  only  to^ 
find  the  force  of  the  vapour  alnmdv  in  the 
atmosphere,  and  subtract  it  from  the  force 
of  vapour  at  the  given  temperature ;  the 
reniaiiMier  gives  us  the  actual  force  of  eva* 
poration;  from  which,  by  the  table,  we 
readily  find  the  rate  of  evaporation.    Thus, 
suppose  we  vnsh  to  know  the  rate  of  eva- 
poration  at  the  tempexatnre  59^    From 
the  table,  vre  see  that  the  force  of  vapour 
at  59^  is  0.5,  or  ^  Its  force  at  itf.    Sup- 
pose we  find  by  tnals,  that  tlie  force  of  the 
vapour  already  existh%f  in  the  atmosphere 
is  O.Cd,  or  the  half  of  ^.    To  ascertain  the 
rate  of  evapoimtion,  vre  must  subtract  the 
0.25  from  0.5 ;  the  remainder  0.S5  gives  us 
the  force  of  evaporation  required ;  which 
ia  precisely  one  lulf  of  what  It  would  be  if 
DO  vapour  had  previously  existed  in  the  at- 
vosphere,    5.  As  the  force  of  the  vapour 
actuQy  in  the  atmosphere,  is  seldom  equal 
to  the  force  of  vapour  of  the  temperature  of 
the  atmosphere  evaporation,  with  a  few  ex- 
ceptions, may  be  considered  as  constantly 
going  on.   Various  attempts  have  been  made 
to  ascertain  the  quantity  evaporated  in  the 
course  of  a  year;  but  the  difiiculty  of  the 
problem  is  so  great,  that  we  can  expect  only 
an  approximation  towards  a  solution. 

The  most  exact  set  of  experiments  on 
the  evaporation  from  the  earth,  vras  made 
by  Mr.  Dalton  and  Mr.  Hoyle,  during  179(), 
and  the  two  succe^ing  years.  The  me- 
thod vrhich  they  adopted  was  this:  having 
got  a  cylindrical  Tessel  of  tinned  iron,  ten 
inches  in  diameter,  and  tliree  feet  deep, 
there  were  inserted  into  it  two  pipes  turned 
downwards  for  the  water  to  ran  off  into 
bottles :  the  one  pipe  was  near  the  bottom 
of  the  vessel,  the  other  was  an  inch  from 
the  top.  The  vessel  was  filled  ixp  for  a 
few  uBches  with  gravel  and  sand,  and  all 
the  rest  with  good  fresh  soil.  It  was  then 
put  mto  a  hole  in  the  icround,  and  the  space 
around  filled  up  with  earth,  except  on  one 
side,  for  the  convenience  of  putting  bottles 
to  the  two  pipes;  then  some  water  was 
poured  on  to  sodden  the  earth,  and  as  much 
of  it  as  would,  was  snflfered  to  ran  through 
without  notice,  by  which  tlie  earth  might 
be  considered  as  saturated  with  water. 
For  some  weeks  the  soil  was  kept  above 
VOL.  III. 
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the  level  oftbe  upper  pipe,  but  latterly  it 
vras  constantly  a  little  below  it,  which  pre- 
cluded any  water  running  off  through  it. 
For  the  first  year  the  soil  at  top  was  bare ; 
but  for  the  two  last  years  it  was  covered 
vrith  grass,  the  same  as  any  green  field. 
Things  being  thus  circumstanced,  a  regular 
register  vras  kept  of  the  quantity  of  rain 
water  that  ran  off  from  the  soriace  of  the 
earth  through  the  upper  pipe,  (whibt  that 
took  place),  and  aJso  of  the  quantity  of 
that  vrhich  sunk  down  thron£(h  the  three 
feet  of  earth,  and  ran  out  through  the  lower 
pipe.    A  rain  gauge  of  the  same  diameter 
was  kept  close  by  to  find  the  quantity  of 
rain   for   any   corresponding   time.    The 
weight  of  the  water  which  ran  through  the 
pipes,  being  subtracted  from  the  water  in 
the  rain-guage,  the  remainder  was  consi- 
dered as  the  weight  of  the  vrater  evaporated 
from  the  earth  iii  the  vessel    From  these 
experiments  it  appean,  that  the  quantity 
%f  vapour  raised  annually  at  Manchester  is 
about  25  inches.    If  to  this  we  add  five 
inches  for  the  dew  vritli  Mr.  Oalton,  it  will 
make  the  annual   evaporation  30  inches. 
Now,  if  we  consider  tlie  situation  of  Eng- 
land, and  the  greater  quantity  of  vapour 
raised  from  water,  it  will  not  surely  be  con- 
sidered as  too  great  an  allowance,  tf  we  esti- 
mate the  mean  annual  evaporation  over 
tlie  whole  snriace  of  tlie  globe  at  35  inches. 
Now,  35  inches  firom  every  square  inch,  on 
the  superficies  of  the  globe,  make  94^450 
cubic  miles,  equal  to  the  water  annually 
evaporated  over  the  whole  globe.    Was  this 
prodigious  mass  of  water  all  to  subsist  in 
the  atmosphere  at  once,  it  would  increase 
its  mass  by  about  a  twelfth,  and  raise  the 
barometer  nearly  three  inches:    but  this 
never  happens ;  no  day  passes  vrithout  rain 
in  some  part  of  the  earth;  so  that  part  of 
the  evaporated  water  is  constantly  precipi- 
tated again.    Indeed  it  would  be  impossible 
for  the  whole  of  the  evaporated  water  to  sub- 
sist in  the  atmosphere  at  once,  at  least  in  the 
state  of  vapour.  See  Manchester  Memoirs.- 
EUCALYPTUS,  hi  botany,  a  genus  pf 
the  Icosandria  Monogynia  class  and  order. 
Essential  character :  calyx  superior,  perma- 
nent, trancate,  before  flowering  time  covered 
with  a  hemispherical,  deciduous  lid ;  co- 
rolla none;    capsules  fonr-celled,  opening 
at  the  top,  inclosing  many  seeds.    There 
are  two  species,  rtz.  E.  obiiqua;  oblique 
leaved  eucalyptus,  and  E.  resinifera;  red 
gum  tree.    These  are  both  very  larjre  and 
lofty  trees,  much  exceedini;  the  English  oak 
both  in  height  and  bulk.    £.  resinifera,  con- 
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tauDS  a  brgt  qnantity  ofresiiMMis  pan}  the 
wood  is  of  a  brittle  tpahty ;  the  flowen 
grow  in  little  dusters,  or  rather  iimbelsy 
about  ten  in  each,  and  every  flower  has  its 
proper  partial  foot  stalk,  a  quarter  of  an 
inch  in  len«;tfa,  besides  the  general  one ;  the 
flowers  are  yetlowish,  and  of  a  singular 
structure;  the  calyx  is  hemispherical,  per* 
fectly  entire  on  the  nuugin,  it  afterwards 
becomes  the  capsule ;  the  anthers  are  small 
and  red,  in  the  centre  is  a  single  style  ter- 
minated by  a  blunt  stigma ;  the  stamens 
are  resinous  and  aromatic;  the  germ  ap- 
pears when  cut  across  to  be  divided  into 
three  ceUs ;  each  containing  the  rii£ments 
of  one  or  more  seeds. 

EUCLEA,  in  botany,  a  genus  of  the 
Dioecia  Dodecandriat  or  Polygamia  cfaus 
and  Older.  Essential  diaracter:  male  ca- 
lyx, four  or  five-koothed;  corolla  lour  or 
five-parted ;  stamens  twelve  to  fifteen :  fe- 
male calyx  and  corolla  as  in  the  male; 
germ  superior;  styles  two;  berry  two>cel- 
led.  There  is  but  one  species,  m.  £.  race- 
mosa ;  round-leaved  euclea,  a  native  of  the 
Cape  of  Good  Hope. 

EUCLID,  of  Megars,  a  celebrated  phi- 
losopher and  logician ;  he  was  a  disdple  of 
Socrates,  and  flourished  about  M)0  years 
before  Christ.  The  Afliemans  having  pro- 
hibited the  Megarians  from  entering  their 
city,  on  pain  of  death,  this  philosopher  dis- 
guised himself  in  women*s  dothes  to  attend 
die  lectures  of  Socrates.  Alter  the  death 
of  Socrates,  Phito  and  other  philosophers 
went  to  EocKd  at  Megara,  to  shelter  them- 
sdves  from  the  tynnts  who  governed  Atfaew. 
This  philosopher  admitted  but  one  chief 
good;  whidi  he  at  diflerent  times  called 
God,  or  the  Spirit,  or  Ph>vidence. 

Euclid,  the  celebrated  mathematictan, 
accordmg  to  the  account  of  Pappus  and 
Proclus,  was  bom  at  Alexandria,  in  Egypt, 
where  he  flourished  and  taught  mathematics, 
with  great  appfaiuse,  under  the  reign  of 
Ptolemy  Lagos,  about  280  years  before 
Christ  And  here,  from  his  time,  till  the 
conquest  of  Alexandria  by  the  Saracens,  all 
the  emfaient  mathematicians  weie  either 
bom  or  studied;  and  it  is  to  Euclid,  and  his 
scfaobn,  we  are  beholden  for,  Eratosthenes, 
Ardnmades,  Apollonhit,  Ptolemy,  Theon, 
&c.  dec.  He  mdnced  into  regularity  and 
order  all  the  fhndamental  principles  of  pure 
mathematics,  which  had  been  delivered 
down  by  Thales,  Pythagoras,  Eodoxus,  and 
other  nwdiematiciaiis  bdbre  him,  and  added 
vmay  othen  of  his  own  diseovering :  on 
which  accomit  it  is  laid  he  was  the  fiist 
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who  reduced  arithmetic  and  geometiy  into 
the  form  of  a  science.  He  Ukewise  applied 
himself  to  the  study  of  mixed  mathemntics, 
particnlariy  to  astronomy  and  optics. 

His  works,  as  we  leam  from  Pappus  and 
Produs,  are  the  Elements,  Data,  IntitMliic- 
tion  to  Harmony,  Phenomena,  Optics,  Ca- 
toprics,  aTreatise  of  the  Division  of  .Saper- 
fides,  Porisms,  Lod  ad  Snperfidero,  Falla. 
cies,  and  four  books  of  Conies. 

The  most  celebrated  of  these  is  the  fiixt 
work,  the  **  Elements  of  Geometry  f*  of 
which  there  have  been  numberiess  editioiH, 
in  all  languages  ;  and  a  fine  edition  of  all  hn 
works  now  extant,  was  printed  in  1703,  by 
David  Gregory,  Savilian  Professor  of  Astro- 
nomy  at  Oxford. 

The  "  Elements,"  as  commonly  publkh- 
ed,  consist  of  fifteen  books,  of  which  the 
two  last,  it  is  suspected,  are  not  EnditPs, 
but  a  comment  of  Hypsides  of  Alexandria, 
who  lived  JOO  years  after  Euclid.  Tbey 
are  dirided  into  three  parts,  efe.  The  Con- 
templation of  Snperfides,  Numbers,  and 
Solids ;  the  first  four  books  treat  of  planes 
otily ;  the  fifth  of  the  proportions  of  mag- 
nitndes  hi  general ;  the  sixth  of,  the  pro- 
portion of  plane  figures;  the  seventh, 
dgfatfa,  and  mntfa  give  us  the  fundamental 
properties  of  numbeis ;  the  tenth  contams 
the  theory  of  commensurable  and  hicom- 
mensurable  lines  and  spaces ;  the  eleventh, 
twelfth,  thirteenth,  fourteenth,  and  fifteenth 
treat  of  the  doctrine  of  solids. 

There  is  no  doubt  but,  befoi^  Eadid, 
elements  of  geometry  were  compiled  by 
Hippocrates  of  Chius,  Eudoxus,  Leon,  and 
many  otliers,  mentioned  by  Proclus,  m  the 
beginning  o^  his  second  book ;  for  he  af- 
firms,  that  Euclid  new  ordered  many  things 
in  the  Elements  of  Eodoxus,  completed 
many  things  in  those  of  Tbeatetos,  and  be- 
sides strengthened  such  propositions  as  be- 
fore were  too  slightly,  or  but  supeificially 
established,  with  the  ifkost  firm  and  con- 
vincuig  demonstrations. 

History  is  silent  as  to  the  time  of  Euclid'b 
death,  or  hts  age.  He  is  represented  as  a 
person  of  a  courteous  and  agreeable  beha- 
viour, a^d  hi  great  esteem  and  fiuniliarity 
with  Khig  Ptolemy ;  who  once  iskuig  hhn 
whether  there  was  any  shorter  way  of  com- 
ing at  geometry  than  by  his  Elements,  En- 
did,  as  Proclus  testifies,  made  answer,  that 
there  was  no  other  royal  way  or  path  to 
geometry. 

'EUCOMIS,  m  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order.  Na- 
tural order  of  Coronarise.    Asphodeli,  Jns- 
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sien.    EMCTtMil  cbuieter:  coroUa  inferior,  hydrogen  gas,  which  it  has  been  9iip|iosed 

siz-paitedy  perameal,  spreading ;  fihunents  might  be  a  source  of  error>  may  be  avoided 

united  at  the  base  into  a  nectary  growing  by  care.    It  affords  also  the  best  metiiod 

to  the  coroBa.    There  are  foor  speciei».  afl  of  deternuning  the  purity  of  oxygen  gas,  or 

natives  of  the  Gape.  tiie  proportion  of  oxygen  in  any  mixed  gas 

£UDIOM£TRY.   The  measdrement  of  containing  it.    Hunboldt  and  Gay  Lnssac, 

the  quantity  of  oxygen  contained  in  atmb-  in  an  ehiborate  memoir^  have  pointed  ont 

pheiic  ah*,  or  indeed  in  any  gas  in  whi^  all  the  circumstances  to  be  attended  to  in 

it  is  not  uitimateiy  combined,  is  named  eu-  employing  it  as  an  eudiometer.    (Journal 

diometiy,.and  the  instmment  by  vrhich  it  is  de  Physique^  t.  Ix.  p.  1S9.) 

perfbnnedy  the  eudiometer.  To  attain  such  From  the  praetic^  of  endiometry,  it  was 

a  measurement,  it  is  merely  necesiaiy  to  at  one  time  expected,  as  the  name  implies, 

present  to  atmospteric  air,  some  substance  that  vre  should  be  able  to  ascertain  the  pn- 

which  combines  wtfh  iti  oxygen,  and  which  rity  of  the  air,  with  regard  to  its  salntaiy  or 

either  does  not  afford  any  gaseous  product,  noxious  power  on  life.    It  vraa  soon  found, 

or  affords  one  that  is  easily  abstracted  and  however,  particufaurly  by  Priestley,  (and  the 

measured.   DiffiBrent  sntistances  have  been  Act  has  also  smce  been  established  by  De 

applied  to  this  purpose.  Marti),  that  the  air  of  places  the  most  of* 

The  fluid  originally  employed  by  Scheele,  fensive  and  uniiealtfay,  afibrded  as  much 

in  the  analysts  of  the  air,  the  solution  of  snl-  oxygen  as  that  of  others  of  an  opposite  de- 

pburet  of  potash,  or  what  is  rather  more  scription ;  the  an*,  for  example,  of  crowded 

convenient,  the  solphuret  of  hme,  is  perimps  cities,  of  low,  damp  situations,  or  of  crowd* 

soperior  in  accuracy  to  any,  at '  least  if  the  ed  manafiictories,  has  not  been  ibuna  less 

air  be  not  too  long  exposed  to  it,  and  be  pure  than  that  of  tlie  country ;  the  noxious 

not  in  too  small  quantity  proportioned  to  quality  of  the  air  depending  not  so  much  on 

the  quantity  of  fluid.  Phosphoras  is  applied  any  deficiency  of  oxygen,   as  on  the  pi«- 

by  a  very  simple  apparatus,  but  by  its  so-  senoe  of  effluvia  not  discoverable  by  this 

lability  in  nitrogen  gas,  it  adds  to  the  bulk  test. 

of  the  residual  aur,  Ibr  which  a  coirection  It  was  at  one  time  imagined,  that  th« 
sinist  be  made.'  Nitrous  gas  was  employed  composition  of  atmospheric  air  is  not  imi- 
by  Priestley,  it  exhibitB  the  result  imme-  fl>rm,  but  that  it  varies  both  at  difierent 
<iiately,  bat  is  liable  to  seveial  sources  of  parts  of  the  earth's  suiftoe,  and  still  more 
IkUaey.  Hydrogen  gas  was  employed  by  at  different  heights.  Ingenhous  made  a 
Volta:  a  given  measure  of  it  being  put  number  of  experiments  to  proTO  the  fbnner 
aiottg  with  a  quantity  of  the  air,  designed  Act,  firom  which  he  condnded,  that  the  aikr 
to  be  submitted  to  trial,  into  a  graduated  n  purer,  or  contams  more  oxygte  at  sea 
tube,  and  inflamed  by  the  electric  spailc,  than  on  hmd,  and  that  m  the  neighbour- 
tiie  dimhmtion  of  volume  indicating  the  hood  of  manhy  sitnatioiiB  it  contams  less 
quantity  of  oxygen ;  KH)  measures  of  oxy-  <nygen  than  the  standard.  (Philosophic^ 
gen  require  rather  less  than  fOO  measures  Transactions,  vol.  Ixx.  p.  S54). 
of  lydtogen  for  saturation;  about  40  mea-  Sanssore  made  some  experiments  on  the 
snves  ofhydrogen  are  there^»re  sufficient  to  *v  at  some  of  the  elevated  parts  of  the 
satarate  the  oxygen  contained  in  lOO  mea-  Alps,  thft  summit  of  the  great  St.  Bernard, 
sores  of  atmospheric  air,  but  it  is  proper  to  the  Bnet,  &c. ;  in  this  aur  the  proportion  of 
use  an  excess  of  hydrdjgen,  as  otherwise  oxygen  was  less  than  in  the  air  on  the 
part  of  the  oxygen  is  liable  to  escape  com-  plains.  (Voyages,  t  ii.  p.  557 ;  t  iv.  p.  451.) 
bfamtion.  Rom  50  of  hydrogen,  vritii  lOO  Von  Humboldt  rehtes  also,  that  air 
of  atmospheric  air,  Mr.  Dalton  states,  that  brought  from  a  great  height  in  the  atmo- 
tfae  residnum  after  explosion  is  100,  21  of  sphere,  by  a  person  who  had  ascended  in  a 
oxygen  combimng  vrith  59  of  hydrogen,  balloon,  contained  in  100  parts  25.9  of  oxy- 
llie  method  is  simple  and  expeditious,  and  gen,  while  air  at  the  sniflice  contained  27.6 ; 
as  Humboldt  and  Oay  Lnsmc  have  remark-  and  that  at  the  summit  of  the  Peak  of  Te- 
ed, has  the  great  advantage,  from  the  bulk  neriffe,  the  proportion  of  oxygen  amounted 
of  the'mixlnre,  and  the  great  diminntion  of  only  to  19,  while  at  th6  foot  of  the  moim- 
vohnae,  from  the  consumption  of  a  given  tain  it  was  27.  Hie  proportions  which  he 
qusnti^  of  oxygefi,  of  being  more  delicata  states  prove  sufficiently  the  error  of  the  eu- 
than  any  other.  It  also  requires  no  correo-  diometrical  method  he  employed,  and  the 
tions  ibr  variations  of  temperature  or  atmo-  eudiometer  he  did  use,  that  with  nitrous 
spheric  pressure ;  and  any  impurity  in  the  gas,  corrected  by  trynig  its  parity  with  sal- 
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pbate  of  irooy  «  indeed  the  one  wbich  ib 
raodt  liable  to  fidlacy.  Hie  analysis  of  the 
air  in  the  upper  regions  of  the  atnu)sphere> 
ioA  since  been  executed  with  accuracy  by 
Gay  Lusnc,  assbted  by  Thenard.  A  ghus 
baUoon  was  filled  with  au-,  at  the  height  of 
f  1,735  feet  from  the  surface,  the  greatest 
which  has  yet  been  reached,  and  when 
opened  under  water  by  Gay  Lussac  after 
hi*  descent,  one  half  of  its  capacity  was 
filled  by.  the  water,  a  sufficient  proof  that 
it  had  been  accurately  closed.  The  air 
was  subjected  to  trial,  botii  by  Volta's  eu- 
diometer, and  by  the  solution  of  snlphnret 
of  potash ;  it  idforded  by  the  former  me- 
thod S1.49  of  oxygen,  in  100;  by  the  latter 
tfl.63.  Atmospheric  air  at  the  snrfiice,  ana- 
lysed at  the  same  time  in  the  eudiometer  of 
Volta,  gave  precisely  the  same  result,  21.49. 
(Nicholson's  Journal,  vol.  x.  p.  f  86). 

Saossure,  junior,  also  found,  that  the  air 
on  the  fpmmit  of  the  Col-dn-Geant  con- 
tained within  one-hundredth' part  as  much 
oxygen  as  that  on  the  phiin,  and  even  this 
difference  may  be  ascribed  to  the  difilculty 
of  making  the  experiment  with  perfect  ac- 
curacy. The  uniformity  of  the  composition 
of  the  atmosphere  at  different  parts  of  the 
earth's  sorfiice,  appears  also  to  be  esta- 
blished. 

Mr.  Cavendish  originally  observed,  that 
air  subjected  to  examination  at  different 
times,  and  air  likewise  from  different  phices, 
was  of  perfectly  sioular  composition ;  (Phi- 
losophical Transactions,  vol.  Uxiii.  p.  If9) 
and  the  same  observation  had  been  made 
by  Fontana,  from  his  own .  experiments. 
(Philosophical  Transactions,  vol.  Ixix.) 

Mr.  Davy  states^  that  no  sensible  dif- 
ference was  found  in  the  air  sent  firom  the 
coast  of  Guinea,  and  the  air  in  Edghmd. 
(Journal  of  the  Royal  Institution,  vol  L 
p.  48). 

BerthoUet  found,,  that  the  air  in  Egypt 
and  in  France  was  simihur,  affording  tes  of 
oxygen  in  the  100,  any  difference  observed 
not  amounting  to  a  two-hundredth  part  of 
the  air  submitted  to  trial.  (Memoirs  rela- 
tive to  Egypt,  p.  St6), 

De  Marti,  by  experiments  in  Spain,  ob- 
tained the  same  uniformity  of  composition 
between  ^1  and  20  of  oxygen  in  the  hun- 
dred parts)  in  the  air  at  places  at  a  distance 
irom  each  other ;  and  he  adds  also,  ta  esta- 
blished by  his  experiments,  that  in  every 
state  of  the  atmosphere,whether  with  regard 
to  temperature,  to  pressure,  as  indicated  by 
the  barometer,  to  wipds,  to  humidity,  to 
the  season  of  Uie  year^  or  the  hour  of  the 


day>or  night,  the  results  were  precttdy  the 
same.  (Journal  de  Physique,  t.  iii.  p.  17S). 
And  more  hitely  the  researches  of  Hum- 
boldt and  Gay  Lussac,  made  with  the  view 
of  determining  this  question,  have  establish- 
the  same  concluyion.  (Journal  de  Physique, 
t  Ix.  p.  152). 

The  instruments  for  subjecting  atmosphe- 
ric air  to  such  changes  as  may  indicate  its 
proportion  of  oxygen,  have  been  called  eu- 
diometers. When  a  mixture  of  nitrous  gas 
is  to  be  made  with  atneapheric  air,  the 
most  convenient  apparatus  consists  in  a 
glass  tube  closed  at  top,  and  graduated  by 
a  diamond  into  cubic  inches  and  partsw 
The  lower  aperture  may  be  widened,  in  or- 
der tfaat^the  gases  may  more  easily  be  pass- 
ed up,  and  likewise  to  afford  the  fiicility  of 
its  standing  alone  oponthe  pneumatic  shelf. 
It  is  Ukewise  usual  and  advantageous  to  fit 
a  stopper  in  the  mouth  by  grinding ;  a  cu* 
bic  inch  measure  will  be  required  for  deter- 
mining the  quantities  poured  up.  A  bottle 
will  do  for  this  purpose,  and  (he  instrument 
may  be  made  very  well  by  a  chemist  who 
is  obligett  to  work  for  himself;  by  taking 
any  small  bottle  whatever,  and  pouring  its 
contents  of  water,  by  successive  times,  into 
the  tube  placed  mouth  upwards.  By  this 
means  he  will  obtam  a  graduation,  which, 
whether  of  the  cubic  inch  or  not,  will  an- 
swer the  purposes  of  eudiometiy. 

When  air  is  to  be  ex|HMed  to  a  liquid  snl- 
phnret, wliich  absorbs  the  oxygen^  the  eo- 
diometric  tube  may  be  immersed  in  the  li- 
quid. Professor  Hope,  of  Edinburgh,  has 
contrived  a  very  simple,  elegant,  and  accu- 
rate apparatus  for  this  purpose,  annoqneed 
in  **  Nicholson*s  Journal,'*  iv.  SIO.  It  con- 
sists of  a  small  bottle,  of  the  contents  of 
about  three  ounces,  intended  to  contain  the 
endiometric  liquid ;  i|ito  the  neck  a  tube  is 
accnrately  fitted  by  grinding,  which  holds 
precisely  a  cubic  inch,  and  is  divided  into 
a  hundred  equal  pflrts,  and  on  one  side  the 
bottle,  near  its  bottom,  there  is  a  neck  into 
which  a  stopper  is  ground  in  the  usual  man- 
ner. In  the  use  of  this  apparatus,  the  bot- 
tle is  first  filled  with  tlio  liquid  employed, 
whicli  is  best  prepared  by  boiling  a  mixture 
of  quick  lime  and  sulphur  with  water,  filter- 
ing the  solution,  and  agitating  it  for  some 
time  in  a  bottle  half  filled  with  common  air. 
The  tobe,  filled  with  the  gas  under  exami- 
nation, or  with  common  air,  if  that  be  the 
subject  of  the  experiment,  is  next  put  into 
its  place,  and,  on  inverting  the  instnunent, 
the  gas  ascends  mto  the  bottle,  where  it  is 
brought  extensively  into  contact  with  the 


BUG  EVl 

liqnid,  by  biwk  agitotion.    An  absorption  of  the  Iconndiia  Monogyaia  dan  and  or- 

oF  oxygen,  if  present,  ensoes,  and  to  sopply  der.    Natural  order  of  Hesperideae.    Myrti, 

its  place,' the  stopper  in  the  side  of  the  bot-  Jnssien.    Essential  character:  calyx  foor- 

tle  is  opened  under  water,  a  quantity  of  parted,  superior;  petals  four;  drupe  one- 

which  rushes  into  the  bottle ;  the  stopper  seeded,  four-cornered.     There  are  eleven 

is  then  replaced  under  water,  the  agitation  species.    These  are  trees  or  shrubs,  all  na- 

renewed,  and  these  operations  are  alter-  tives  of  the  East  or  West  Indies.    The 

nately  performed,  till  no  farther  diminution  flowers  are  borne  on  peduncles,  proceeding 

takes  place;  the  tube  is  then  withdrawn,  eitheriromtheaxilsor  ends  of  the  branches, 

while  the  neck  of  the  bottle  is  under  water,  singly^  or  many  together,  in  a  trichotomons 

and  aAer  the  tube  has  beeu  kept  in  this  si-  structure. 

tuation  for  a  few  minutes,  the  quantity  of  EVIDENCE,  in  law,  proof  by  testhnony 

the  diminution  will  be  seen  by  tlie  gra*  of  witnesses  on  oath,  or  by  writings,  or  re- 

doated  scale  upon  the  tube.  cords  adduced  before  a  court,  or  magistrate 

Tubes  fitted  up  for  exploding  a  mixture  of  competent  jurisdiction.    It  is  two-fold, 

of  hydrogen,  or  other  infiammable  gases,  either  written  or  Terbal ;  the  former  by  re- 

with  oxygen  gas,  have  been  called  the  eu-  cords,  deeds,  bonds,  or  other  written  docu- 

diometers  of  Volta ;  they  are  usually  made  ments,  the  latter  by  witnesses  examined 

very  strong,  and  are  provided  with  two  ema  voce,  and  called  technically,  parole  evi- 

vrires,  which  pass  through  sockeli  cement*  deuce.    It  is  also  either  absolute  or  pre- 

ed  in  holes  drilled  through  the  ghss,  near  sumptive ;  and  may  be  that  which  is  given 

the  top,  which  is  not  |ierfonited.  Tlie  dec-  in  proof  by  the  parties,  or  which  die  jury 

trie   spark   hdng  passed   between  these  know  of  themselves,  for  every  thing  whidi 

wires,  gives  fire  to  the  gases,  not  vrithont  makes  a  fact  or  thing  evident  to  them,  is 

some  risk  of  btovring  out  the  confining  li-  called  evidence, 

quid,  or  breaking  the  glass.  The  system  of  evidence  adopted  in  our 

EVEN  mtmbeTy  in  arithmetic,  that  whidi  courts,  is  very  comprehensive  and  refined, 

ean  be  divided  into  two  equal  parts :  such  The  first  rule  is,  that  the  affirmative  of  the 

are  4^  lO,  40,  &c.    A  number  is  said  to  bo  issue,  or  matter  brouglit  in  question  by  the 

evenly  even,  when  being  even  itself,  it  is  .proceedmgs,  shall  be  proved ;  for  a  nega- 

measured  by  an  even  one,  an  even  number  tive,  generally  speaking,  cannot  be  proved, 

of  times :  such  is  3«,  as  being  measured  by  at  least,  without  such  circuity,  as  renders  it 

the  even  number  8,  an  even  nnmbet  of  almost  impossible.    Where  a  man  Is  charged 

times  4.    Evenly  odd  number  is,  that  which  vrith  not  doing  an  act,  vrhich  by  hw  he  is 

an  even  number  doth  measure  by  an  odd  required  to  do,  however,  this  requires  some 

one :  snch  b  30,  which  t  or  6,  both  even  exception,  but  even  then,  some  evidence 

mmibcrs,  do  measure  by  15  or  6,  odd  ones,  is  given  to  prove  it.    No  evidence  not  re- 

EVERQREEN,  in  gardening,  a  species  latmg  to  the  issue,  or  in  some  manner  con- 

af  perennials  which  continue  their  verdure,  nected  with  it,  can  be  recdved ;  nor  can 

leaves,  dec.  all  the  year:  such  are  hollies,  the  character  of  dther  party,  unless  put  in 

phillyria's,  laumstinus*s,  bays,  pines,  firs,  issue  by  the  very  proceeding  Itself,   lie 

cedam  of  Lebanon,  &c.  called  in  question.    The  most  general  and 

EVERLASTING  pea,  the  name  of  a  fimdamental  principle  is,  that  the  best  evi- 

perennial  plant  of  the  Tetcfa  kind,  which  dence  the  nature  of  the  cause  will  admit 

grows  natnndly  in  some  places,  Is  easily  shall  be  produced ;  for  if  better  evidence 

cultivated,  annually  yields  plenty  of  excel-  might  have  been  adduced,  its  bemg  with- 

lent  provender,  and  may  be  cultivated  to  held  fiimishes  a  suspidon  adverse  to  the 

advantage  as  green  food  for  cattle,  on  al-  party  in  whose  power  it  was  to  produce  it. 

most  any  strong  soil.  So  that  of  a  written  contract  in  tfie  custody 

EVES  droppers,  or  Eatbs  droppen,  per-  of  the  party,  no  parole  evidence  can  be  re- 
sons  wlio  listen  under  walls  or  vrindows,  or  cdved  as  to  its  contents.  But  if  a  deed  be 
the  eaves  of  a  boose,  by  nigbt  or  day,  to  burnt,  or  destroyed  by  accident,  upon  posi- 
hear  nevrs^  and  to  carry  them  to  others  to  tive  proof  of  that  fact,  other  evidence  may 
csnse  strife  among  ndghbours;  and  who  be  given  of  its  contents,  and  it  need  not  be 
nay  be  presented  at  the  leet,  or  bound  to  produced. 

thdr  good  behaviour,  and  punjobed  by  stat.  WItoesses  are  summoned  by  writ  of  snb- 

Westminster,  1.  c  33.  paMy  to  attend  on  peiudty  of  lOOi.  to  the 

EUGENIA,  in   botany,   so  named  in  King,  and  101.  to  the  party,  by  statute 


hoBQor  of  Mnce  Eogcne  of  Savoy,  a  genua    3  Elii.  c.  9.  besides  damages  rastttned  by 


evidence; 

their  oon-atieiid^ce,  All  witnesses  of  all  rials  of  the  legulature,  such  as  acts  of  par- 
religions,  who  believe  in  a  fatiire  state  of  Uament,  and  other  proceedings  of  tlie  two 
rewards  and  punishments  are  received,  but  hoosea,  where  acting  in  a  legislative  cba- 
not  persons  infamous  in  law  by  their  crimes,  ractel* ;  and  judgment  of  the  King's  siipe- 
nor  persons  directly  interested  in  the  mati  nor  courts  of  justice,  are  denominated  re- 
ter  in  issue;  and  no  counsel  or  attorney  cords,  and  are  so  respected  by  the  law, 
shall  be  compelled  to  disclose  the  secrets  that  no  evidence  whatsoever  can  be  re> 
intiHisted  to  him  by  bis  dtenty  but  he  may  ceived  in  contmdiction  of  them ;  but  ttiese 
give  evidence  of  fiicts  which  he  knew  by  are  not  permitted  to  be  removed  front 
other  means  tlian  for  the  purpose  of  the  place  to  place  to  serve  a  private  purpose, 
cause.  One  witness  is  sufficient  to  any  and  are  therefore  proved  by  copies  of  them, 
tact,  except  in  high  treason,  when  by  sta-  •  which  in  the  absence  of  the  original,  is  the 
lutes  1  Edw.  VI.  c.  12,  and  5,  and  6  Edw.  next  best  evidence. 
VI.  c  11,  two  are  required,  but  that  is  only  A  bill  in  Chancery  has  been  admitted  as 
in  treasons  of  conspiracy  against  the  state,  slight  evidence  against  the  complmnant ; 
and  not  treasons  rehiting  to  the  coin,  &c.  and  an  answer,  is  evidence  agiainst  the  de- 
The  oath  of  the  witness  is  to  sptak  the  fendant  in  ecpiity  himself,  though  not  against 
troth ;  the  whole  truth,  and  nothing  but  tlie  othen,  and  the  whole  may  be  read  by  tli^ 
truth,  and  all  evidence  is  to  be  given  in  advene  party.  Depositions  in  Chanceiy, 
open  court.  may  be  evidence  at  law,  but  not  against 
The  general  rules  of  evidence  are,  1.  The  others,  and  regidarly  not  if  the  witness  be 
best  evidence  must  be  given  that  the  nature  alive,  except  when  taken  m  perptiuam  ret 
of  the  thing  is  capable  of.  3.  No  person  mcmsriom,  &c.  Matter  in  law  ought  not  to 
interested  in  the  question  can  be  a  witness,  be  given  in  evidence  upon  a  trial,  but  only 
but  to  Uus  there  are  exceptions,  as  first,  in  of  fact 

criminal  prosecutions ;  secondly,  for  general  Ofpenmu  competeni  Ugwe  endence.    The 

usage,  for  convenience  of  trade,  as  a  ser-  King  cannot  be  a  viitness  under  hn  agn 

^ant  to  prove  the  delivery  of  goods,  though  manual,  and  a  peer  must  be  sworn  to  give 

it  tends  to  clear  himself  of  neglect,    d.  evidence.    A  judge,  or  juror  may  give  evi- 

Where  the  witness  acquires  the  interest  by  dence,  the  one  going  off  tiie  bench,  and  the 


ovm  act,  after  the  party  who  calls  him  other  sUtins;  his  evidence  m  open  court, 
has  a  riglit  to  his  evidence.  The  third  rule  Members  of  corporations  cannot  be  heaid 
is,  that  hearsay  of  a  matter  effect  is  no  evi-  hi  a  canse  for  the  coiporation.  In  actioiH 
deuce ;  but  of  matter  of  reputation,  such  against  churchwardens,  &c.  fi>r  money  mis- 
as  a  custom,  it  b  in  some  sort  evidence.  4.  spent,  in  indictments  for  repair  of  roads, 
Where  a  general  character  is  the  matter  in  and  penal  actions  for  the  benefit  of  the 
issue,  particular  fects  may  be  received  in  parisli,  parishioners  mi^  be  witnesses, 
evidence,  but  not  where  it  occurs  inciden-  Kinsmen  are  not  to  be  objected  to.  Hos- 
tally.  6.  In  every  issue  tlie  affinnative  is  band  and  wife  are  not  received  as  witnesses 
to  be  proved.  6.  No  evidence  need  be  for  or  against  each  other,  and  the  bail  can- 
given  of  what  is  agreed,  or  not  denied  upon  not  be  a  witness  for  his  principal,  on  ac- 
the  pleadings.  count  of  his  direct  mterest  m  the  event. 

In  criminal  cases  the  same  rules  prevail,  One  that  has  any  benefit  under  a  wiU,  or 
but  evidence  of  the  confessions  of  the  party  deed,  must  retease  it  before  he  can  prove 
should  be  received  wiUi  canUon,  and  are  it  as  a  witness,  and  by  stat  %5  Geo.  IL  c  6, 
rejected  when  obtahied  through  promises  any  devise  to  a  person  who  is  witness  to  a 
or  threats.  Presumptive  evidence  should  will,  or  codicil,  is  void,  and  he  shall  be  re- 
be  admitted  with  cantioo,  and  two  excellent  ceived  as  a  witness.  A  bare  trustee,  it  k 
rutes  are  given  by  8ur  Matthew  Hale,  that  said,  may  prove  a  deed  made  to  hunself. 
no  one  should  be  convicted  of  steaUqg  In  actions  for  penalties  on  usury,  the  bor- 
goods  of  a  penon  actually  unknown,  unless  rower,  after  he  has  paid  the  money,  may  be 
there  is  proof  of  a  felony  actually  commit-  a  witness  to  prove  it,  and  m  actions  affunst 
ted;  and  none  triedfor  murder,  until  the  the  hundred,  &c.  the  party  m  received  as  a 
murdered  bpdy  be  found.  witness  m  his  own  cause.    Penons  not  of 

Written  evidence  has  been  divided  mto  sound  memory,  attainted  of  prvmunire  or 

two  daases :  the  one,  that  which  is  public,  conspiracy,  convicted  of  felony,  peijniy,  or 

the  other  private ;  and  this  fint,  has  been  other  infemous  crimes,  are  incompetent  to 


mto   matters  of  record,   and     be  received  as  witnesses,   bat  these  are 
othen  of  an  mferior  nature.    Tbe  mm^    restored  to  competency  I7  the  King's  par- 
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don,  and  the  witness  shall  not  be  asked  any  terested.    But  though  this  is  the  general 

question  to  accuse  himself,  but  it  must  be  rule,  an  exception  to  it  seems  to  be  esta- 

pnnred  by  producing  the  conviction ;  but  blisbed  in  the  case  of  forgery ;  for  many 

upon  coovicdoo  of  perjuiy,   under  stat.  cases  have  been  deddf d,    that  a  person 

5  Elii.  c  9,  nothing  bot  a  reversal  of  judg-  whose  hand  writing  lias  been  forged  to  an 

ment  can  restore  a  man  to  competency.  instrument,  whereby  if  good  he  would  be 

Wills  of  tend  most  be  attested  and  sub-  ciiarged  with  a  sum  of  money,  or  one  who 

scribed  in  the  presence  of  the  testator  by  has  paid  money  in  consequence  of  sodi 

three  witnesses.    In  general,  the  courts  are  forgery,  cannot  be  a  witness  on  the  indict- 

inclined  to  fiivour  the  receiving  of  evidence,  ment 

and  to  consider  objections  as  to  interest,  Wlien  a  wTtness  is  not  liable  to  any  legal 

to  go  more  to  the  credibility  of  the  witness  objection,  he  is  first  examined  by  the  coun- 

than  to  his  competency.  sel  for  the  party  on  Vhose  behalf  he  comes 

A  conviction  of  treason,  of  felony,  and  to  give  evidence,  which  is  called  his  exa- 

every  species  of  infiunoos  crime,  aspeijury,  mination  in  'chief,  who  is  not  to  put  what 

conspiracy,  barratry,  &c.  prevent  a  man,  are  called  leading  questions,  viz.  to  form 

when  convicted  of  them,  from  being  exa-  them  in  such  a  way  as  would  instruct  the 

min^  in  acowt  of  justice.    When  a  man  is  vritnesses  in  the  answers  he  is  to  give.    He 

convicted  of  any  of  the  offences  before  is  then  cross-examined  by  the  other  side, 

mentioned,  and  judgment  entered  up,  he  is  when  leading  questions  are  necessarily  put ; 

for  ever  after  incompetent  to  give  evidence,  and  then  lie  is  re-examined  as  to  what  he  has 

qbIcss  the  stigma  be  removed,  which,  in  been  asked  in  his  cross-examination. 

case  of  a.  conviction  of  perjury,  on  the  stat.  The  party  examined  nmst  depose  those 

of  5  £iiz.  c  9,  can  never  be  by  any  means  facts  only  of  whidi  he  has  an  immediate 

short  of  a  reversal  of  tlie  judgment,  for  tlie  knowledge  and  recollection;  he  may  re- 

statute  has  in  this  ease  made  his  incorope-  fre;h  his  memor)'  with  notes  taken  by  him- 

tency  part  of  his  punishment ;  but  if  a  man  self  at  the  time,  and  if  he  can  then  speak 

be  convicted  of  perjury,  or  any  other  of-  positively  as  to  his  recollection,  it  is  suffi- 

fence  at  the  conunon  law,  and  the  King  cient;  but  if  be  have  no  recollection  further 

pardons  liim  in  particuter,  or  grants  a  gene-  than  finding  the  entry  in  his  book,  the  book 

ral  pardon  to  all  such  convicts,  this  restores  itself  must  be  produced.    Deeds,  receipts, 

liim  to  \m  credit,  and  the  judgment  no  and   writings   requiring  stamps,  must  be 

longer  fbrms  an  objection  to  his  testimony ;  stamped  bdfore  tliey  can  be  received  in 

but  an  actual  pardon  must  be  sliewn  under  evidence. 

the  great  seal,  the  vrarrant  for  it  under  the  Parole  evidence  shall  not  be  admitted  to 
King's  sign  manual  not  being  sufficient  to  annul'  or  substantially  vary  a  written  in- 
found  this  objection  to  the  testimony  of  a  stmment,  nor  to  explain  tlie  meaning  of  a 
witness,  the  party  vrfao  intends  to  make  it,  testator  in  a  will,  though  where  there  are 
should  be  prepared  wiljh  a  copy  of  thejudg-  two  persons  of  the  same  name ;  and  it  is 
ment  regularly  entered  upon  the  verdict  of  donbtfid  which  is  the  devisee  from  an  im- 
conviction,  for  until  such  judgment  be  en-  perfect  description,  it  must  be  proved  by 
tered,  the  witness  is  not  deprived  of  his  legal  witnesses  which  is  the  devisee.  By  the  sta- 
privileges.  tnte  of  frauds  several  things  must  be  evj- 

On  the  qnestion,  how  fiur  persons  who  '  denced  by  writing,  whidi  previously  mlglit 

have  been  defrauded  of  securities,  or  in-  be  proved  by  parole  only.    See  Frauds. 

jored  by  a  perjury  or  other  crime,  can  be  The  general  rules  has  been  for  the  last 

witnesses  in  proaecnting  for  those  offences,  century  under  tiie  ablest  judges,  that'  no 

tbeevent  of  which  might  possibly  exonerate  man  shaB  be  asked  a  question,  the  answer 

them  firom  the  obligation  they  are  charged  to  which  might  subject  him  to  criminal  pu- 

to  have  entered  into,  or  restore  to  them  nishment   or  pecuniary  penalty.     It  has 

money  which  they  have  been  obliged  to  been  tetely  attempted  by  some  judges  to 

pay ;  the  general  principle  now  established  extend  it  further,  to  prevent  any  question 

is  this,  the  question  in  a  criminal  prosecu-  bemg  asked  which  may  degrade  a  man's 

tion  on  personal  act  being  the  same  with  character,  which  it  is  feared  will  deprive 

that  ui  a  civil  cause,  in  which  the  witnesses  the  parties  of  all  the  substantial  benefits  of 

are  interested,  goes  generally  to  the  ere-  cross-examination.    By  stat.  47  Geo.  III. 

dit,  unless  the  judgment  in  the  prosecution  made  on  the  spur  of  a  particuter  occasion, 

where  they  are  witnesses,  can  be  given  in  and  to  serve  a  party  purpose  on  the  trial  of 

evidence  m  lUs  ciwe  wherein  they  are  in-  Lord  Melville,  a  witness  cannot  object  to 
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answer  a  qaestion,  which  may  by  the  answer 
render  him  liable  to  an  action  at  the  soit  of 
another  party. 

EULER  (LeokOird),  in  biography,  one 
of  the  most  extrdordinary  and  even  prodi- 
gious mathematical  geniuses  that  the  world 
ever  produced.    He  was  a  native  of  Basil, 
and  was  bom  April  15,  1707.    The  years 
of  his  in&ncy  were  passed  at  Richen,  where 
his  fatlier  was  minister.  He  was  afterwards 
sent  to  tiie  university  of  Basil ;  and  as  his 
memory  was  prodigious,  and  his  application 
regular,  he  performed  his  aeademical  tasks 
with  great  rapidity  ;  and  all  the  time  that 
he  saved  by  this,  was  consecrated  to  the 
study  of  mathematics,  which  soon  became 
his  favourite  science.    The  early  progress 
he  made  in  this  study,  added  fresh  ardour 
tohisa|>pUcation,  by  which,  too,  lie  obtained 
a  distinguished  place  in  the  attention  and 
esteem  of  Professor  John  Bernoulli,  who 
was  then  one  of  the  cltief  mathematicians 
in  Europe. 

In  17;^5,  M.  Enler  took  his  degree  as 
roaster  of  arts,  and  delivered  on  that  occa- 
sion a  Latin  discourse,  in  which  he  drew  a 
comparison    between    the  philosophy   of 
Newtou  and  the  Cartesian  system,  which 
was  received  with  the  greatest  applause. 
At  his  father's  desire  he  next  applied  him* 
self  to  the  study  of  theology  and  the  orien- 
tal languages  i    and  tliough  these  studies 
were  foreign  to  his  predominant  propensity, 
bis  success  was  considerable  even  in  this 
line.    However,  with  his  father's  consent, 
he  afterwards  returned  to  mathematics  as 
his  principal  object.    In  continuing  to  avail 
himself  of  the  codncUs  and  instructions  of 
M.  Bernoulli,   he  contracted  an  intimate 
friendship  with  his  two  sons,  Nicholas  and 
Daniel  -,  and  it  was  chiefly  in  consequence  of 
these  connections  that  he  afterwards  be- 
came the  principal  ornament  of  the  philo- 
sopliical  world. 

Tlie  project  of  erecting  an  academy  at 
Petersburgh,  which  had  been  formed  by 
Peter  the  Great,  was  execnted  by  Catha- 
rine the  First ;  and  the  two  young  Qer- 
noullb  being  invited    to  Petersbnrgh    in 
1725,  promised  Euler,    who  was  desirous 
of  following  tiiem^hat  they  would  use  tlieir 
endeavours  to  procure  for  him  an  advanta- 
geous settlement  in  that  city.  In  the  mean- 
time, by  their  advice,  he  made  cla^te  apjtli- 
cation  to  the  study  of  philosophy,  to  which 
he  made  happy  applications  of  his  mathe- 
matical knowledge,  in  a  dissertation  on  the 
'    nature  and  propagation  of  sonnd,  and  an 
answer  to  a  prize  question  concerning  the 


roasting  of  ships ;  to  which  the  Academy  of 
Sciences  adjudged  the  acceisii,  or  second 
rank,  in  the  year  1737.  From  this  latter 
discourse,  and  other  circmnst^nce?,  it  ap- 
peals, that  Ealer  had  'very  early  embarked 
in  the  curious  and  useful  study  of  naval  ar- 
chitectore,  which  he  afterwards  enridied 
with  so  many  valuable  discoveiies.  The 
study  of  mathematics  and  philoM)phy,  how- 
ever, did  not  solely  engage  his  attention,  as 
he,  in  the  mean  time,  attended  the  medical 
and  botanical  lectures  of  the  profesMrs  at 
Basil. 

Enter's  merit  would  have  given  him  an 
easy  admission  to  bonoorable  preferment, 
either  in  the  magistracy  or  nniversity  of  hia 
native  city,  if  both  civil  and  academical 
honours  had  not  been  there  distriboted  by 
lot.  The  lot  being  against  him  in  a  certain 
promotion,  he  left  hrs  country,  set  out  lor 
Petersburgh,  and  wai  made  joint  professor 
with  his  countrymen,  Hermann  and  Daniel 
Bemonlli,  in  the  university  of  that  city. 

At  his  first  setting  out  in  liis  new  career, 
he  enriched  the  academical  collection  with 
many  memoirs,  which  excited  a  noble  emu- 
lation between  him  and  the  BemouUis' ;  an 
emulation  th^t  always  continued,  without 
either  degenerating  mto  a  selfish  jealousy, 
or  producing  the  least  alteration  in  their 
fncndship.  It  was  at  this  time  that  he  car- 
ried to  new  degrees  of  perfectioa  the  inte- 
gral calculus,  invented  the  calculation  by 
sines,  reduced  analytical  operations  to  a 
greater  simplicity,  and  thus  was  enabled  to 
throw  new  light  on  all  the  parts  of  mathe- 
matical science. 

In  1730,  M.  Enler  was  promoted  to  the 
professorship  of  natnial  philosophy ;  and  in 
1733  he  succeeded  his  friend  D.  Bernoulli 
in  the  mathematical  chair.  In  1735,  a  pro- 
blem was  proposed  by  the  Academy,  which 
required  expedition,  and  for  the  calculation 
of  which  some  eminent  mathematicians  had 
demanded  the  space  of  some  months.  The 
problem  was  undertaken  by  ^nler,  who 
completed  the  calculation  in  three  days,  to 
the  astonishment  of  the  Academy :  but  the 
violent  and  laborious  efibrts  it  cost  him 
threw  him  into  a  fever,  which  endangered 
his  life,  and  deprived  him  of  the  use  of  his 
right  eye,  which  afterwards  brought  on  a 
total  blindness. 

The  Academy  of  Sciences  at  Pari*,  which 
in  1738  had  adjudged  the  prise  to  his  nSe- 
moir  concerning  the  Nature  and  Properties 
of  Fire,  proposed  for  the  year  1740,  the 
important  subject  of  the  tides  of  the  sea ; 
a  problem  whose  solution  comprehended 
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tbe  theory  of  the  solar  syttem^  and  re-  point  of  penptcnity  and  method,  and  the  on- 
quired  the  most  ardnoos  calcohtions.  £a-  happy  circumstances  in  which  they  were 
ler^  sohition  of  this  question  was  adjudged  composed,  have  equally  excited  wonder  and 
a  masterpiece  of  analysis  and  geometry ;  applause.  This  work,  though  purely  ele- 
aad  it  was  more  honourable  forhim  to  share  mentaiy,  phunly  discovers  the  prooft  of  an 
the  academical  priae  with  such  illustrious  inventive  genius;  and  it  is  perhaps  here 
competitors  as  Colin  Maclanrin  and  Daniel  alone  that  we  meet  with  a  complete  theory 
Bernoulli,  than  to  have  carried  it  away  of  the  analysis  of  Diopbantus. 
ftom  rivals  of  less  magnitude.  Seldom,  if  About  this  time  M.  Enler  was  jionoored 
ever,  di4<such  a  brilliant  competition  adorn  by  the  Academy  of  Sciences  at  Paris  with 
the  annals  of  the  Academy ;  and,  perhaps,  tiie  pbce  of  one  of  the  foreign  mem- 
no  subject  proposed  by  that  learned  body  bers  of  that  learned  body ;  after  which  the 
was  ever  treated  with  such  force  of  genius  academical  priae  was  acyadged  to  three  of 
and  accuracy  of  investigation,  as  that  his  memoirs,  ''  concerning  the  inequalities 
which  here  displayed  the  philosophical  pow*  in  the  motions  of  the  planets.'*  The  two 
ers  of  this  extraordinary  triumvirate.  prize  questions  proposed  by  the  same  aca- 

In  die  year  1741,  M.  Enler  was  invited  demy  for  1770  and  1772  were  designed  to 

to  Berlin  to  direct  and  assist  the  Academy  obtain  from  the  labours  of  astronomers  a 

that  was  there  rising  into  &me.    On  this  more  perfect  dieory  of  the  moon.      M. 

occasion  he  enriched  the  last  volume  of  the  Euler  assbted  by  his  eldest  son,  was  a  com- 

Miscelhmies  (MelMge$)  of  Berlin  with  five  petitor  for  t^ese  prizes,  and  obtained  them 

memoiiB,  which  form  an  eminent,  perhaps  both.    In  this  test  menunr,  he  reserved  for 

the  principal  figure  in  that  collection.  These  finther  consideration  several  inequalities  of 

were  followed,  with  amazing  rapidity,  by  a  the  moon's  motion,  which  he  would  not 

great  number  of  importantresearches, which  determine  in  his  first  theory,  on  account  of 

are  dispersed  through  fiie  memoirs  of  the  the  complicated  calcuktions  in  wliich  tbe 

Prussian  Academy ;  a  volume  of  which  has  metiiod  he  then  employed  had  engaged  him. 

been  regularly  published  every  year  since  He  afterward   revised  his   whole  theoiy, 

iU  estabHsbment  in  1744.    The  labours  of  with  the  assistance  of  his  son  and  Messra. 

Euler  will  appear  more  especially  astonish-  Krafft  and  Lezell,  and   pursued   his  re- 

ing,  when  it  is  considered,  that  while  he  searches  till  he  had  constructed  the  new 

was  enriching  the  Academy  of  Berlm  with  .  tables,  which  appeared  together  with  the 

a  profiisionofmemoin  on  the  deepest  paru  great  work,  177f.      Instead  ofconfimng^ 

of  mathematical  science,  containing  always  hnaself,  as  before,  to  the  fruitless  integm-  ^ 

•ome  new  points  of  view,  often  sublime  tion  of  three  diSerentud  equations  of  the 

truths,  and  sometimes  discoveries  of  great  second  d^^oe,  which  are  furnished  by  ma- 

unportance;  he  still  contmaed  his  philoso-  thematical  principles,  he  reduced  them  to 

phical  contributions  to   the   Petenborgfa  the  three  ordmates,  which  determine  the 

Academy,  wliose  memoirs  dispUy  the  sur-  pfau*e  of  the  moon:  he  divided  mto  cfauses 

prising  fecundity  of  his  genms,  and  which  all  the  ineqoaliti^  of  that  phinet,  as  far  as 

granted  him  a  pension  in  174)(.  they  depend  eifiber  on  the  elongation  of  the 

It  was  with  great  difficulty  that  this  ex-  sun  and  moon,  or  upon  the  excentricity, 

traordinary  man,  1766,  obtained  permis-  or  the  parallax,  or  the  inclination  of  the 

sion  from  the  King  of  Prussia  to  return  to  lunar  orbit    All  these  means  of  investiga- 

Petersbuii^,  where  he  wished  to  pass  the  tion,  employed  with  sudi  art  and  dexterity 

remainder  of  his  days.    Soon  after  his  re-  as  would  only  be  expected  from  \  geniiis 

Inm,  which  was  graciously  rewarded  by  tlie  of  the  first  order,  were  attended  with  the 

aranificence  of  Catherine  the  Second,  be  greatest  success ;  and  it  is  impossible  to 

was  seized  with  a  violent  disorder,  which  observe  without  admiration,  such  unmense 

ended  in  the.  total  loss  of  his  sig^t.    A  ca-  calculations  on  the  one  hand,  and  on  the 

taract  formed  in  his  left  eye,  which  had  other  the  ingenious  methods  employed  by 

been  essentially  damaged  by  the  loss  of  the  this  great  man  to  abridge  them,  and  to 

4>ther  eye,  and  a  too  close  application  to  facilitate  their  application  to  the  real  mo- 

study,  deprived  him  entirely  of  the  use  of  tion  of  the  moon.    But  this  admiration  will 

that  organ.    It  waf  in  this  distressing  sitp-  become  astonishmentv  when  we  consider 

ation  that  he  dictated  to  his  servant,  a  tailor's  at  what  period,  and  in  what  circumstances 

apprentice,  who  was  absolutely  devoid  of  all  this  was  ^ected.      It  was  when  our 

mathematical  knowledge,  his  elements  of  author  was  totally  Mind,  and  consequently 

algebra,  which  by  their  intrinsic  merit  in  obliged  to  arrange  all  his  computations  by 
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ihe  sole' po wen  of  his  nenioiy,  and  of  his  mach' indebted  to  a  vefy  imeomiDoii  me* 
gemns:  it  was  when  he  wis  embarrassed  mofj,  which  seemed  to  retain  every  idea 
in  his  doBoestic  a&in  by  «  dreadfbl  fire,  that  was  conveyed  to  it,  either  from  read- 
that  had  consumed  |;reat  part  of  bis  pro-  ing  or  from  meditation.  He  would  repeat 
perty,  and  forced  him  to  qmt  a  mined  the  JEneid  of  ^^irgil^  from  the  be(;rinniog  to 
house,  every  comer  of  which  was  known  the  end,  without  hesitation,  and  indicate 
to  him  by  habit,  which  in  some  measure  the  first  and  h»t  line  of  every  page  of  the 
sopplied  the  want  of  sight.    It  was  in  these  edition  he  used. 

ctrcnmstances  thai  Enter  composed  a  work  Several  attacks  of  a  vertigo,  in  the  begin- 

whidi  alone  was  sufficient  to  render  his  uing  of  September,  1785,  which  did  not 

name  immortaL  prevent  his  computing  the  motions  of  the  * 

Some  time  after  this,  the  fimnons  oculist  aerostatic  globes,  were  however  the  fore- 

Wenaell,  by  couching  the  cataract,  restored  ranners  of  his  mild  passage  out  of  this  life, 

•ur  author  to  sight ;  but  the  j<^  produced  While  be  was  amusing  himself  at  tea  with 

by  this  operation  was  of  short  duration,  one  of  his  grand  children,  he  was  strack 

Some  instances  of  negligenoe  on  the  part  of  with  an  apoplexy  which  terminated  his 

his  surgeons,  and  his  own  unpatience  to  use  illustrious  career  at  seventy^ix  years  o€ 

an  organ,  whose  cure  was  not  completely  age. 

finished,  deprived  him  a  second  time,  and  M.  Enlef  s  oonstitntion  was  uncommonly 

for  ever  of  his  sight :  a  relapse  which  was  strong  and  vigorous.    His  health  was  good, 

also  accompanied   with  tormenting  pain,  and  the  evening  of  his  long  life  vras  calm 

With  the  assistance  ofhb  sons,  however,  and  and  serene,  sweetened  by  the  iame  that 

of  Messrs.  Krafft  and  Lexell,  he  contiuued  fellows  gemns,  the  public  esteem  and  res- 

his  labours :  neither  the  infirmities  of  old  pect  that  are  never  with-held  firom  ezem- 

age,  nor  the  loss  ofhb  sight,  could  quell  the  phuy  virtue,  and  several  domestic  com- 

ardour  of  his  genhis.     He  had  engaged  to  forts  which  lie  was  capable  of  feeling,  and 

fiunish  the  academy  of  Petersbnrgh  with  therefore  deserved  to  e^joy. 

as  many  memoin  as  would  be  sufficient  The  catatogue  of  his  works  has   been 

to  complete  its  acts  for  twenty  years  after  printed  in  fifty  pages,  fourteen  of  which 

his  death.     In  the  space  of  seven  years  lie  contain  the  manuscript  works.    The  print- 

traaBmitted  to  the  academy  above  seventy  ed  ones  consist  of  works  published  sepaiate- 

memoirs,  and  above  two  hundred  more,  ly,  and  works  tq  be  found  in  the  memoin 

left  behind  him,  were  revised  and  com*  of  several  academies,  vis.  in  thirty-eight 

lOeted  by  a  firiend.      Such  of  these  me-  volumes  of  the  Petersburgh  acts,  (from  six 

■loirs  as  were  of  ancient  date  were  separat-  to  ten  papers  in  each  volume);  in  several 

edftom  the  rest,  and  form  a  collection  that  volumes  of  the  Paris  acts;  m  twenty-six 

was  published  m  the  year  1783,  under  the  vohujnes  of  the  Berlm  acts,    (about  five 

title  of  <«  Analytical  Woriis."  p^p^n  to   each    volume);    m   the   Acta 

The  general  knowledge  of  our  author  was  Eraditorum,  in  two  volumes;  in  the  Mis- 
more  extensive  than  conM  weU  be  expect-  celhmea  Tanrinensia;  in  vol.  ix.  of  the 
ed  in  one  who  had  pnrMied,  with  such  un-  Society  of  Ulyssingue ;  in  the  Ephemeridcs 
remitting  ardour,  mathematics  and  astro-  of  Berlin;  in  the  Memoiies  de  hi  Sod^t^ 
nomy  as  his  favourite  studies.  He  had  Oeconomique,  for  1766. 
made  a  very  considerable  progress  in  medi-  EVOLUTE,  m  the  higher  geometry, 
cal,  botanical,  and  chemical  science.  What  a  curre,  wliicb,  by  being  gndually  opened, 
was  still  more  extraordmaiy,  he  was  an  ex-  describes  another  curve.  Such  is  the 
eeUent  schofaur, and  possessed  in  ahigh  de-  curve  BCF;  (PUtc  V.  MisceL  fig.  7.) 
gree  what  is  generally  caUederadition.  He  for  if  a  thread,  P  C  M,  be  wrapped  about, 
had  attentively  read  the  most  emment  wri-  or  applied  to,  the  said  carve,  and  then  un- 
ters  of  ancient  Rome ;  the  dvil  and  literary  wound  agam,  the  point,  M,  thereof  will  de- 
history  of  all  ages  and  of  all  naUons  was  scribe  another  curve,  AM  M,  caOed  by 
fiunihar  to  him;  and  foreigners,  who  were  M.  Huygens,  a  curve  described  firom  evo- 
.only  acquamted  with  his  works,  were  asto-  hition.  The  part  of  the  thread,  MC,  is 
aished  to  find  in  the  conrenation  of  a  man,  caUed  the  radius  of  the  evolute,  or  of  the 
whose  long  life  seemed  solely  occupied  m  oscuktory  circle  described  on  the  centre, 
mathematical  and  physical  researches  and  C,  with  the radhis,  MC. 
4iiBOoverics,  such  an  extensive  acquaintance  Hence,  1.  When  the  pomt,  B,  fiOb  in  A, 
with  the  most  interesting  branches  of  Utera-  the  radius  of  the  evolute,  M  C,  is  equal  to 
tare.    U  this  respect,  no  doubt,  he  was  the  arch,  BC;  but  if  not,  to  AB,  and  the 
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arch  B  C  2.  Tlie  radiiM  df  flie  evolnte, 
CM,  i«  pcrpendiciilar  to  the  ciirfe,  AM. 
3.  Becrate  the  mdias,  M  C,  of  the  evo- 
Inte  coDtiiMially  touchei  it,  it  it  evident, 
ftom  its  geoentioD,  that  it  may  be  de- 
scribed through  innumerable  points,  if  the 
tangents  in  the  parts  of  the  evohite  are  pro- 
duced until  they  become  equal  to  their  cor^ 
responding  arches.  4.  Hie  evohite  of  the 
common  parabofa^  is  a  parabola  of  the  se* 
cond  kind,  whose  parameter  is  fi,  of  the 
common  one.  5.  The  erohite  of  a  cycloid 
is  another  cycloid  equal  and  similar  to  |t. 
6.  .All  the  arches  of  evolnte  curves  are 
rectifiable,  if  the  radii  of  the  evolute  can  be 
expressed  geometrically. 

EVOLUTION.    See  Algbbra. 

EvoLcnoN,  in  the  art  of  war,  the  mo- 
^tlon  made  by  a  body  of  troops,  when  they 
are  oUtged  to  clslnge  their  form  and  dispo- 
sition, in  order  to  preserve  a  post,  or  occu- 
py another,  to  attack  an  enemy  with  more 
advantsge,  or  to  be  in  a  condition  of  de- 
limduig  themselves  the  better.  It  consists 
in  doublings,  counter-marches,  conversions, 
Sec.  A  battalion  doubles  the  ranks,  when 
attacked  in  front  or  rear,  to  prevent  its  be- 
ing Banked,  or  surrounded;  for  then  a  bat- 
talion fights  vrith  a  larger  front.  The  files 
are  doubled  either  to  accommodate  them- 
selves to  the  necessity  of  a  narrow  ground, 
or  to  resist  an  enemy  which  attacks  them  in 
flank ;  but  if  the  ground  will  allow  it,  con- 
version is  much  preferable,  because,  after 
ooBvenion,  the  battalion  is  in  its  first  form, 
and  opposes  the  file  leaders,  which  are  ge- 
nerally the  best  men  to  the  enemy;  and 
likewise,  becane  doubling  the  files  in  a  new 
or  not  well  disciplined  regiment,  they  may 
happen  to  fidl  into  disorder. 

EVOLVULUS,  m  botany,  a  genus  of 
the  Pentandria  Tetragynia  class  and  onlb% 
Natural  order  of  Gampanacec.  Convol- 
vnliy  Jussieu.  Essential  character:  ealy« 
five4eaved;  corafla  five-cleft,  rotate;  cap> 
sole  three^celled ;  seeds  solituy.  Thtn 
are  seven  specicS|  all  natives  of  the  East  or 
West  Indies. 

EUON  YMU8,  m  botany,  English  spm- 
die-lrer,  a  genus  of  the  Pentandria  Mono- 
gynia  dass  and  order.  Natural  order  of* 
Dumosse.  IUianmi,Jussieu.  Essential  cha- 
racter: calyx  fivei>etidledi  capsule  five- 
aided,  five-celled,  five-valved,  coloored; 
seeds  calyptred,  or  veiled.  There  are  eight 
species.  These  are  trees  or  shrubs;  the 
smaller  branches  or  twigs  fimr-cornered ; 
the  leaves  opposite ;  pedundes  axiUaiyy  so- 
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litaiy,  apposite,  one^owjered,  sometimes 
nany-Aovrered,  disposed  in  mnbels. 

EUPAREA,  m  botany,  a  genus  of  the  . 
Pentandria  Monogynia  chns  and  order. 
Emential  character:  calyx  five-leaved ;  co- 
rolla €;vt  or  twelve  petalled ;  berry  superior, 
one-ceiled ;  seeds  very  many,  adhering  to  a 
'firee  rect^placle.  Hiere  is  only  one  spedes, 
vizn  E.  amoena,  a  native  of  New  H"'H«H 
and  Terra  dd  Fuego. 

EUPATORIUM,  m  botany,  English 
hemp  agnmumfj  a  gennS  of  the  Syngenesia 
Polygamia  iEqnalis  dass^  and  order.  Natu- 
ral order  of  Compositas  Discoidcm.  Coryn^ 
bifeis,  Jiasieu.  Essential  character :  calyx 
imbricate,  oblong;  style  doven  half-vray, 
long;  down  plumose;  receptacle  naked. 
There  ara  forty-nine  spedes.  These  are 
mostly  tail  growing  perenmai  herbaceous 
plants ;  the  greater  part  are  natives  of 
North  America,  nmny  however  from  South 
America  and  the  West,  Indies ;  several  aro 
found  wild  in  the  East  Indies,  and  one  only 
in  Europe. 

EUPHEMISM,  in  ihetoric,  a  figure 
which  expresses  things  in  themselves  dis- 
agreeable and  shocking,  in  terms  implying 
the  contrary  quality:  thus,  the  Pontus,  or 
Bhick  Sea,  having  the  epithet  «^ifo;,  t.  e. 
inhospitable,  given  it,  by  reason  of  the  sa- 
vage crndty  of  those  who  inhabited  the 
neighbonring  countries,  this  name,  by  enplie> 
mism,  vras  changed  into  that  of  Euxhms. 
In  which  significatkm  nobody  wiQ  deny  its 
being  a  spedes  of  irony :  but  every  euphe- 
mism is  not  irony^lbr  we  sometimes  use  iuK 
proper  and  soft  terms  in  the  same  sense 
with  the  proper  and  harrii. 

EUPHONY,  in  grammar,  an  easmess, 
smoothness,  and  elegance  in  pronunciation. 
Euphony  is  properiy  a  figure,  whereby  we 
supprcm  a  letter  that  is  too  hanh,  and  con- 
vert it  into  a  smoother,  contrary  to  the  or- 
dinaiy  rules :  of  this  there  are  abundance  of 
examples.  In  all  languages. 

EUPHORBIA,  in  botany,  English  ea- 
fkiQfrihtmy  f/mrgt,  a  genus  of  the  Dodecan- 
dria  Trigynia  dass  and  order.  Natural 
order  of  Tricocec.  Buphorbise,  Jnssieu* 
Essential  character:  corolla  four  or  ^'^^ 
petalled,  placed  on  the  calyx ;  calyx  one- 
leafed,  beUytng ;  capsule  tricoceous.-  Tliere 
are  nfaiety-ei^t  species.  These  are  milky 
pbnts,  mostly  herbaceous,  a  few  shrubby, 
upright  for  the  most  part,  very  few  of  theni 
creeping ;  some  are  leafless ;  stems  angular 
or  tuberded,  or  more  fireqnently  cyllndric 
or  cohrainar;  unanned,  or  in  the  augufau' 
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^ZoZi^:,"^'?''^''''*^  •-"•ttad.of.4i„„cto.  nri4^^of 

rfSe'K"^'' "'""""'•""'  c.»«  «d  eflbcto.    4.  By  M'eno«K«li<m 

PUPH^iiA    •     u  ^       ^    ..  .  of  eomequeneoL  &  By  eomparooiub  And. 

EUPHRASIA,  m  botany,  Englidi  ege-  6.  By  tbe  eontrut  of  epitfaeto  and  rational 

*rv«.  «  genus  of  the  Didynamia  Aogiof-  inference.  —»■«■ 

I^Jil!"  2!!l  "'?*'''•    N«tu«l  order  of  Exaggemtion  by  word,  i,  effected,   1. 

^T^         Pediculare.,  Jusuen.    Eaaen-  By  uting  metapiion.     «.  By  hToerb^les. 

tial  character :  calyx  fiHir<left,  cylindric ;  3.  By  .ynonymou.  tenw.    Z  By  a  col^ 

«p«ule  two^elled,  ovate,  oblong;  lower  tion  of  qilendid  and  magnificent  exprei, 

antfaen  have  a  Uttle  thorn  at  the  base  of  worn.   5.  By  periphiasTTByreD^S 

""IShy  v'^i^.,""'"*  "*  '^;P-^-  A-d  tastly,  y  co'nfiJItion  wK  iiS^, 

J  J:  ?•   « '"  '~'r'y> ,«  Be"™  of  the  Do-  •»  for  example,  "  Parietes,  medins  fidins 

decandnaMooogynmcbss  and  Older.    Es-  gratias  Ubi  agere  gestiunt"          "  ""^ 

sentml  cliarjcter:  calyx  fiveJe«ired,  caly-  EXACUM,  in  botany,  a  senus  of  the 

clediCon)Uafi»e,petaUed;,taniina thirteen;  Tetwndria    Monogyr^'^'clL^   ord«r 

capsule  five^d.    There  b  b«t  one  spe!  Natond  order   of ^U^'^^" 

aT^I  J  •    .^'. "  ?°*"y'  "  «*»»•  of  >««ved;  corolh  salrer-shaped,  with  an  in- 

S^J^i^"!^  ^*y»^  "=^  ««'  Older,  fluted  tube;   capsule  twirfu^wwed.  nil 

Natnral  order  «f  Coadunat».    MagnoB.,  ccUed,  n«uiy<eeded,  banting  at  the  toy 

Jossiea.    Eswntial  character:   calyx  five-  Tliere  are  ten speciei                           ^' 

»!llh  i  I  ?°!i°""    *'*ei'««^'«" ;  fiUment  EXANTHEMA,  amonir  physicians,  de. 

-n^jftlhcle.  three.    Tliere  is  only  one    «  *«  me-le.,  pnrple  spoU  h,  4^X^^ 
»e^  •».  E.  scandeni,  a  native  of  New    or  maUgnant  fevei^  &c  ""P'^ne, 

EvVrArm AK  .^L    •  .  ^  A"*"*""*  to  Dr.  CoUen  it  is  an  order  in 

ft«m  lill^^^  *^'  «?'«»«««>my,  begins    the  cbss  pyrexi.,  uid  inclodes  alloMti 

■Bm,  and  nins  fi)rward  and  inwaitb  in  >    foUowed  by  m  emotion  ^  toT.kfa 
bony  canal,  which  teirijnates  with  a  nor-       EXCPi  i  vktv      J!^       '.     . 

^ShT  SLTJ^T  Sc^iS^  °  H^H  T  ^.^^-^^  "«>  J'™**  the  title isX ^ 
•n«.^  is  KlJSfr  1  ,t^*-  S""^  to  embassadors,  but  very  common  in 
^^^  »  not  asmgle  species,  m.  the  coc-    Germany  and  Italy.     Those  it  was  fint 

EU<{TVT  V    i.  ._i.'4    A-  •ppropriated  to,  were  the  princes  of  the 

b«fC?Sich"r;r^"pu^:;  xitt'S/zL'-^' '•-^•^y 
£:iet.'r:'™:Tth^:s£ »-  nu^^^^T*^^-  ^^^."  • «-  •p- 

cept  those  in  the  mWd^e  rf  tt^  ST-V^"  S.  *"  '^'^  ""'  *''*'*•  *W«''  •»'•  "« 
«.d  behmd,  which  «^  t£L^toiS!  ^r*  ""'^  r  •* '=»^»'-»'y  •«  «»* 
distant  ^   oiMMSters    PwHel ;  m  opposition  to  concentric,  wiiere 

.   EWRY,  in  u,e  BritiA«..toms, «,  office     ST  ""  '^•''  '"'**  ""^  """^  «*»• 

•ewiog  np  wateJ,  m  si^i^ts  J^  -h' V^'  '"^  °"^'  "''  *«  P""-*'  ^^f 
dinner.  *        »"»«'  ewe«,  "fter    whichit  was  supposed  to  describe  about  the 

-tt^S-^^«^.-fi^;tp-^  p^^:^^"^r^£^t!?j^ 
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attioo  cotaing  from  the  plsce  of  a  planet 
in  its  orixr,  fiUIs  thereon  with  right  eagles. 

EXCENTRICITY,  ia  aitronomy,  m  the 
distaaee  of  the  centre  of  the  orbit  of  a  pla- 
net from  the  centre  of  the  sun,  that  is,  the 
distance  between  the  centre  of  the  ellipsis 
and  die  focns.    See  Astronomy  table, 

EXCEPTION  to  endeneey  at  common 
law,  is  the  same  as  a  bill  of  exception^,  which 
is  a  formal  exception  made  in  writing,  to  be 
signed  by  the  judge,  when  any  evidence  is 
improperly  refused  or  received,  and  is  a  re- 
cord of  such  matter,  which  the  judge  is 
afterwards  called  upon  to  acknowledge  in 
court,  and  then  being  made  part  of  the  re- 
cord, it  is  argued  in  the  same  manner  as  any 
other  point  of  error  appearing  upon  the 
record.  This  proceeding  is  founded  on  the 
Stat  of  Westmuister,  f. 

ExcKPTioir,  in  law,  is  a  clause  whereby 
the  party  contracting,  excepts,  or  takes  a 
particular  thing  out  of  a  general  thing 
granted  or  conveyed,  and  it  must  be  some- 
thing which  is  not  inseparable  from  it.  It 
must  not  be  the  whole  thing  granted,  but 
part  thereof  only,  and  must  be  conform- 
able, and  not  repugnant,  to  the  grant,  for 
then  the  exception  is  void.  It  must  also 
be  delcribed  with  certamty. 

^  EXCHANGE,  in  political  economy.  The 
reciprocal  payments  of  merchants  are  made 
in  bOb  of  exchange,  the  amount' of  which 
is  expressed  in  the  money  of  the  coontiy 
upon  which  they  are  drawn.  In  calcuUiting 
tiie  par  of  exchange,  the  coin  of  different 
countries  is  supposed  to  contain  that  quan- 
tity of  gold  or  silver,  of  a  determmate  pu- 
rity, which,  agreeably  to  the  regulations  of 
their  respective  mints,  it  ought  to  contain. 
Thus  an  En^ish  guinea  is  supposed  to  con* 
tain  ^.  troy  of  gold ;  and  a  shilling  ^. 
of  silver,  each  of  a  certain  degree  of  fine- 


When  a  bill  of  exchange  upon  Lisbon 
can  be  procured  in  London  for  the  same 
weight  of  gold  or  silver  which  the  sum  of 
Portuguese  money  for  which  it  is  drawn  is 
snpposed  to  contain,  exchange  between 
London  and  Lbbon  is  said  to  be  at  par ; 
when  it  can  be  procured  for  less,  exchange 
is  said  to  be  below  par,  or  in  favour  of 
London  -,  when  more  must  be  given,  ex- 
change is  said  to  be  above  par,  or  against 
London. 

The  value  of  all  the  biUs  of  exchange 
which  the  merchants  of  London  can  draw 
npon  the  merchants  of  any  other  place, 
must  in  general  be  regulated  by  the  value 
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of  the  consigilments  which  they  have  made 
to  that  place,  and  consequently  the  course 
of  exchange  affords  an  indication  of  the 
state  of  the  trade  between  different  comi- 
tries.  When  bilb  upon  Lisbon,  for  imtahce, 
are  scarce  in  London,  and  exchange  conse- 
quently above  par,  it  is  a  sign  that  London 
owes  more  to  Lisbon,  than  L»bon  to 
.  London  j  and  the  reverse  is  a  sign  of  the 
contrary. 

But  there  are  other  circumstances  by 
which  the  course  of  exchange  is  very  mate- 
rially affected.    Should  the  circulating  com 
of  any  country,  e.  g.  be  considerably  de- 
based, and  its  real  value,  the  quantity  of 
gold  or  silver  which  it  really  contains  be 
much  less  than  its  nominal  value,  exchange 
may  appear  to  be  against  a  country,  while 
actually  it  is  m  favour  of  iL    Before  the  re« 
formatiun  of  our  silver  coinage  in  the  reign 
of  William  IIL  we  are  informed  by  Or, 
Smith,  tlie  exchange  between  England  and 
Holland  computed  by  the  standard  of  their 
respective  mints,  was  25  per  cent  against 
England ;   but  the  current  coin  of  England 
was  at  that  time  rather  more  than  S5  per 
cent,  below  its  standard  value,  and  conse- 
quently exchange  was  really  in  favour  of 
England.    The  issue  of  assignats  during  the 
revolution,  djepreciated   the  currency   of 
France  in  a  greater  degree  than  was  ever 
known  in  any  other  instance,  and  accor- 
dingly the  exchange  between  London  and 
Paris  became  between  60  and  70  per  cent, 
against  the  hitter  phice. 

An  unfavourable  state  of  the  exchange 
with  any  country  furnishes  a  motive  for  ex- 
porting commodities  to  it.  The  merchant 
under  these  circumstances  can  afford  to  sell 
hts  commodities  as  much  cheaper  as  the 
premium  which  he  is  obliged  to  pay  for  a 
bill  of  exchange  amounts  to.  Hence  the 
course  of  exchange  always  tends  to  an  equi- 
librium. Indeed  it  can  never  really  exceed 
the  expense  of  sendmggold  or  silver  bullion 
to  the  phice  upon  which  the  bill  is  drawn ; 
since  this  is  the  money  of  the  commercial 
worid,  and  will  every  where  be  accepted  in 
payment.  Its  apparent  rise  above  this  ex- 
pense is  to  be  ascribed  to  a  depreciation  of 
the  currency  or  some  similar  cause.  We 
shall  now  enter  more  into  the  practical  part 
of  exchange. 

In  treadng  this  subject,  we  shall  first 
give  an  idea  of  the  nature  of  exchanges ;  in 
the  second  j^lace  we  propose  explaining  the 
peculiar  terms  in  use  among  merchants  reb^ 
tive  to  bills;  and,  thirdly,  we  shall  give 
examples  of  exchange  with  the  principal 
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coimtriM  in  commerciil  intereoone  with 
Grett  Britain. 

In  tmnctions  between  a  bilyer  and 
idkry  both  rending  in  the  same  place,  it  is 
obvious  that  the  mode  of  payment  is  ex- 
tremely simple.  It  takes  pfaice  other  in 
cash  or  by  bill,  and  u  attended  with  no  in- 
tricacy of  computation.  Transactions  be- 
tween two  towns  in  the  same  conotiy  are 
almost  eqaaUy  easy.  Payment  in  cash  is 
out  of  the  question,  bat  the  seller  either 
draws  on  the  buyer  a  bill  payable  at  the  re- 
sidence of  the  buyer,  or  if  this  residence  is 
not  a  town  of  extensive  trade,  the  buyer  do- 
miciles his  acceptance  at  a  place  of  this 
description;  ttuit  is,  he  makes  it  payable 
there.  The  simplicity  of  this  process  arises 
from  the  money  being  of  the  same  denomi- 
nation in  both  pbces,  and  nearly  of  the 
same  value.  But  in  dealing  with  foreign 
countries,  the  calcuhttion  becomes  less 
simple  from  the  difference  of  denomina- 
tion ;  and  although  this  causes  no  real  dif- 
ference in  the  value  of  money,  yet  obstacles 
exist  to  the  conveyance  of  specie,  which  al- 
most always  prevent  money  from  being  of 
equal  value  In  two  different  countries  at  the 
same  time. 

Among  merchants  resident  in  different 
countries,  bills  serve  nearly  the  same  pur- 
pose as  cash  to  the  inhabitants  of  the  name 
town.  They  are  the  current  coin,  by  which 
tlie  buyer  in  one  country  repays  the  seller  in 
another ;  they  pass  like  money  from  hand 
to  band;  and  this  fiicUlty  of  circulation 
would  always  make  money  of  nearly  equal 
value  m  two  countries,  vriiose  exchange  of 
merchandise  should  be  nearly  equal.  But 
it  seldom  happens  that  the  exchange  of 
merchandise  is  equal ;  Acre  is  almost  always 
a  bahmce  on  one  side  or  the  other;  this 
balance  must  be  paid  in  money ;  and  money 
b  consequently  of  greatest  value  on  the  spot 
where  payment  must  take  pbce.  Hence 
the  fluctnatioos  of  exchange,  lliese  fluc- 
tuations are  greater  or  leu  according  to  the 
amount  of  the  balance  to  be  paid,  and  ac- 
cording to  the  expense  and  difficulty  of 
conveying  specie.  By  the  expense  of  con- 
veying specie  is  meant  the  carriage  and  in- 
surance ;  by  the  difficulty,  is  meant  the 
haaid  of  evadmg  those  prohibitory  rego- 
totions,  vrhich  in  moat  countries  impede  its 
exportation.  80  powerful  is  the  operation 
of  these  causes,  that  the  exchange  is  often 
high,  eren  between  neighbouring  countries ; 
for  instance,  during  1793,  the  trade  between 
Holland  and  England  was  completely  open, 
insurance  was  low,  and  the  voyage  is  known 


to  be  short,  yet  money  was  worth  10  or  tS 
per  cent  more  in  England  than  in  Hoi* 
land ;  that  is,  a  bill  on  London  cost  on  the 
exchange  of  Amsterdam  between  10  and 
It  per  cent,  more  than  the  intrinsic  value 
of  the  money.  This  oontinoed  until  the 
spring  of  1794,  when  the  King  of  Prussia 
having  promised  to  act  with  vigour  against 
the  French,  on  condition  of  receiving  a 
large  subsidy,  the  remittance  of  a  part  of 
that  subsidy  through  Amsterdam  caused  an 
immediate  fall  in  the  rate  of  exciknge  be- 
tween Enghmd  and  Holland.  At  other  pe- 
riods of  the  fwar,  it  has  been  thought  ad^ 
vtsable  that  government  should  export  spe- 
cie rather  than  turn  the  course  of  exchange 
against  us  by  the  formidable  operation  of  re- 
mitting a  subsidy  in  bills. 

II.  Having  explained  the  oi^gin  offln^ 
toations  in  exchange,  we  shall  next  ad- 
vert to  the  peculiar  terms,  used  in  biU 
transactions. 

Usance.  This  term,  derived  like  many 
of  our  mercantile  phrases  from  the  Italian, 
(usanzia)  means  the  customary  period  at 
which  bills  used  to  be  drawn  from  one 
particular  country  on  another.  This  period 
between  Holland  and  England  was  a  month. 
'*  At  two  usance  pay  to  order  of,  Jlcc."  in 
such  a  bill  means,  <^at  two  months  after 
date  pay  to  order,  «&c."  Between  England 
and  Hamburgh,  and  between  England  and 
France,  uiiance  is  also  a  month.  Between 
England  and  Portugal  or  Spain,  it  is  two 
months ;  and  between  England  and  Italy 
it  is  three  months.  Its  length  evidently  m- 
creases  vrith  tlie  distance  of  two  countries 
from  each  other,  and  was  regulated  by 
the  time  formerly  required  for  the  con- 
veyance of  bilb.  In  the  American  and 
West  India  trades,  the  phrase  is  not  known, 
and  the  common  term  of  a  bUI  Is  sixty  or 
ninety  days  after  sight. 

The  word  usance  continues  to  be  employ- 
ed only  from  conformity  to  ancient  custom ; 
finr  it  has  no  signification  which  ^rould  not 
be  equally  well  expressed  by  the  mora  ge- 
nerally intelligible  pluase  of  months  or 
days.  ' 

Dmj/$  ^ grace.  It  has  been  judged  fit  by 
the  legislatures  of  diflerent  countries,  to  con- 
sider the  acceptance  of  a  bill  of  exchange  as 
an  engagement  decidedly  obligatory  on.the 
acceptor.  If  he  fiul  in  paying  it,  ha  not  only 
loses  his  credit,  but  the  holder  of  the  bill 
may,  in  most  countries,  arrest  either  his 
person  or  his  property.  The  policy  of 
these  enactments  is  to  give  free  currency 
'  to    bills   of  exchange,   by  satii^inc  the 
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buyer  or  bolder  of  a  good  bin  tbat  the  obli- 
gation in  his  bands  is  ahnoat  as  efiectnal  as 
money.  Having  given  so  mndi  power  to 
tbe  holder,  it  was  thooght  advisable  to  ex- 
tend some  indulgence  also  to  the  acceptor. 
Accordingly  days  of  grace  were  allowed 
him,  that  is,  it  was  ordered  that  the  holder 
shoold  take  no  measores,  and  not  even  pro- 
test an  acceptance  ontil  the  expiration  of 
certain  days  after  the  bill  became  due.  In 
London  three  days  of  grace  are  allowed ;  in 
Amsterdam,  six ;  in  Hamborgh,  twelve ;  in 
Dtntsic,  ten;  m  Copenhagen,  eight;  in 
Berlin,  tfiree ;  and  a  difiereftt  term  in  almost 
every  distinct  mercantile  city. 

Tlie  practice  of  giving  days  of  grace  is, 
now  at  least,  of  no  real  use  ^  for  eveiy  ac* 
ceptor,  knowing  that  he  may  avail  himself 
of  them,  does  not  Ail  to  do  it,  and  it  would 
be  considered  quite  ridicnkms  in  the  holder 
of  a  bill  to  send  it  for  payment  before  the 
end  of  the  three  days.  So  that  when  a 
b9  is  Arawn  at  sixty  days  sight  or  date,  tiie 
only  effect  of  the  days  of  grace  is  to  make 
sixty,  sixty-three. 

Protegt.  This  is  the  notarial  act  which 
denotes  that  an  irregularity  has  taken  place 
ut  regard  to  the  bill,  ettber  that  it  is  not  ac- 
cepted, or  that  it  is  not  paid.  In  some 
branches  of  trade  it  is  customary,  in  cases 
of  non-acceptanccy  not  to  extend,  but  only 
to  note  a  protest.  Noting  a  protest  is  said 
when  a  notary  only  records  the  hreguhirity ; 
to  extend  a  protest,  implies  tbat  he  Ins 
written  out  on  a  stamp  a  formal  statement 
of  that  irregularity. 

In  a  case  of  non-acceptance,  the  protest 
gives  the  holder  of  course  no  power  over 
the  penon  on  whom  the  bill  is  drawn,  but  it 
enables  him  in  some  countries  to  demand  se- 
curity from  the  person  .of  whom  he  received 
it ;  in  other  countries,  the  holder  can  do  lit* 
tie  or  nothing  with  a  protest  for  non-accep- 
tance ;  and  in  these  cases  he  generally  con- 
tents himself  with  noting  a  bill  when  accep- 
tance is  refined.  In  our  West  India  trade, 
for  example,  it  is  much  more  customary 
merely  to  note  bills'  for  non-acceptance, 
than  to  extend  the  protest;  for  it  is  only  in 
particttlar  colonies  (St  Vincent,  for  in  • 
stance)  that  the  holder  can  take  prompt 
measures  to  oblige  the  drawer  to  find  secu- 
rity to  him  for  the  amount  of  the  bill :  But 
on  refosal  of  payment,  a  protest  should  al- 
urays  be  extended  $  otherwise  the  holder 
would,  by  thu  omission,  relieve  every  in- 
doner  on  the  bill  from  responsibility,  and 
have  no  recourse,  except  on  the  drawer. 
If  an  accepted  bill  is  refused  payment,  it  is 


a  proof  thait  the  acceptor  is  insolvent.  Hie 
holder  may  either  proceed  against  the  ac- 
ceptor, or  he  may  send  back  the  bill  to  the 
last  indorser,  or  if  there  iHTua  indbrser,  to 
the  drawer.  The  -drawer,  or  test  indorser, 
as  the  case  may  be,  is  pledged  to  refund 
the  amount  immediately  to  the  holder. 
This  mode  being  generally  the  speediest 
means  of  reimbursement,  the  holiier  always 
prefers  it  when  he  c£i  obtain  payment  by 
it ;  but  in  case  of  the  iasolv^iey  of  both 
drawer  and  acceptor,  the  holder  retains  the 
bill,  and  gets  what  he  can  fit>m  the  estates 
of  both. 

When  tlie  Bank  of  Enghmd  finds  tlat  a 
merchant  has  suspended  payment,  their  rule 
is  to  examine  all  the  bills  drawn  upon  him, 
which  have  been  discounted  by  different 
persons  at  tlie  Bank,  and  to  send  notice  to 
these  penons  that  the  Bank  expect  the 
bilb  will  be  taken  up  and  the  money  re- 
fonded.  It  is  disreputable  not  to  comply 
as  early  as  possible  with  this  intimation. 

In  our- West  Indian  colonies,  the  pro- 
ceedings against  insolvent  persons  are  much 
more  tedious  than  here.  These  colonies 
have  hitherto  been  considered  in  a  state  of 
progressive  advancement;  the  industry  of 
the  colonist,  and  the  use  he  makes  of  bor- 
rowed capital,  are  deemed  the  means  of 
this  improvement ;  and  it  has  been  judged 
politic  to  protect  him  to  a  certam  extent 
against  his  creditor.  A  man  cannot  in  our 
West  India  colonies,  as  at  home,  be  made 
a  bankrupt ;  his  property  can  be  taken  pos- 
session of  by  his  creditors  only  after  a  pro- 
cess of  considerable  duration ;  and  in  the 
payment  of  the  debts  of  an  estate,  a  pre- 
ference is  regularly  given  to  colonial  claims. 
These  laws  proceed  upon  the  belief  that 
the  profits  on  capital  are  rapid  in  these  co- 
lonies, and  that  the  best  way  for  the  public 
is  to  give  such  time  to  the  debtor  as  may 
enable  him  to  reap  some  gain  before  he  is 
forced  to  refund  the  principal;  or  rather, 
the  money  whdi  borrowed  is  sunk  in  land 
and  stock,  which  can  be  productive  only  in 
time  to  the  tenant,  and  hu  creditor,  like 
himself,  must  be  satisfied  with  a  gradual  re- 
turn. A  new  sen,  however,  is  now  created 
hu  the  history  of  the  West  Indies :  the  de- 
predation of  thehr  produce  proves,  that  its 
culture  is  now  suffidentiy  extended ;  and 
the  abolition  of  the  slave-trade  will  take 
away  the  means  of  further  specnUition. 
Hiese  colonies  should  therefore  be  now 
considered  in  nearly  the  same  state  as  the 
mother  country,  as  far  as  regards  mercan* 
ttle  affiurs.    At  present  such  is  the  uncer- 
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teitityofgefliiigv*hMibrabittofexcluiiige  his  drcnmstaoces,  and  the  hope  which 
drawn  on  an  inhabitant  of  the  West  Indies,  makes  Um  strive  by  great  exertion  to  avoid 
that  scarcely  any  tnch  biUs  can  be  said  to  a  mortifying  exposure,  are  highly  com- 
exist :  their  payments  are  accordingly  made  mendable  in  themseWefl,  bnt  the  poblic  in 
by  bills  on  Britain,  and  the  excliange  is  ge-  thts  countiy  has  moch  reason  to  complain 
perally  high,  being  from  5  to  15  per  cent,  of  the  excess  to  which  they  are  carried, 
or  more,  in  fiivour  of  the  mother  conntry.  Accordingly  the  Bank  of  England  directly 
The  United  States  of  America  are  in  a  discountenances  all  accommodation  paper; 
^  similar  state  of  coltivation;  the  bankrupt  they  even  withold  discounts  from  all  broken 
laws  are  introduced  Ibito  a  part  only  of  and  middlemen,  and  endeavour,  wherever 
these  provm^es,  and  the  scope  of  Amen-  they  can  trace  the  transaction,  to  confine 
can  policy  is  to  afford  security  to  the  ere-  tlieur  discounts  to  the  direct  acceptance  of 
ditor,  without  enabling  him  to  compel  pay-  the  buyer  to  the  seller, 
ment  from  his  debtor,  until  after  a  process  In  the  United  States  of  America  the 
of  great  length.  banks  avowedly  sanction  the  practice  of 
*  Aeeommodatum  BUU.  By  this  term  are  accommodation,  and  discount  bills  which 
understood  bills  drawn  not  on  occasion  of  a  they  know  to  be  fictitious.  They  are  care- 
real  transaction^  but  for  the  purpose  of  af-  fhl  indeed  to  have  at  least  one  good  name 
fording  a  temporary  supply  of  money,  or  on  these  bills,  so  that  they  themselves  are 
accommodation  to  die  parties.  Such  bills  seldom  losers ;  but  the  practice  creates  a 
obtain  currency  for  several  reasons.  It  is  serious  evil  to  the  country.  These  bills, 
of^en  difficult  to  distinguish  a  real  fix>m  a  when  doe,  must  be  paid  by  others  of  the 
fictitious  bill :  even  when  a  bill  is  consider-  same  stamp;  the  vortex  is  endless,  and  a 
ed  fictitious,  it  will  still  obtain  currency,  as  war  with  Enghind  would  produce  a  general 
the  holder  of  it  has  the  double  security  of  failure  among  the  exporters  of  American 
the  drawer  and  acceptor.    It  is  as  valid  as  produce. 

a  real  biU,  the  hiw  considering  only  whe-  Exchanges,  aHfUroium  ^,  are  calcula- 

ther  the  holder  has  given  valae  for  it,  and  tions  made  to  find  through  what  intermedi- 

protecting  him  m  the  recovery  of  that  va-  ate  pbce  it  will  be  most  advantageous  to 

lue :  the  shortness  of  the  term  also  (seldom  draw  or  remit. 

exceeding  two  months,  and  never  almost  The  drawee  Is  the  person  m  vrhose  fiivour 

exceeding  three)  naturaUy  induces  persons  a  bill  Is  drmnhi ;  the  payee  means  the  last 

to  think,  that  although  the  drawer  and  ac-  holder,  or  the  person  to  whom  payment 

ceptor  be  of  doubtful  credit,  they  will  not  ought  to  be  made. 

fiul  quite  so  soon ;  and,  in  the  worst  event,  m^  ^^  g^^jn  n^j^  ^^^  ^  fo^  examples 

the  holder  has  the  prospect  of  a  double  of  the  mode  of  computing  exchange  with 

chance  of  recovery  from  the  estates  of  both  q^^^  countries. 

^^^'  ,  .  To  begin  widi  Amtierdam,  The  par  of 
These  circumstances  have  given  a  sar-  exchange  between  England  ami  Holhmd  is 
prmng  currency  in  this  countiy  to  accom-  ^^  ^^^^  ^,  ^^^^  for  a  pound  fteriing. 
modation  bUla.  They  are  as  adverse,  how-  The  denomination  of  money  most  usual  in 
ever,  to  commercial  prmperity  as  real  bills  Holland  is  that  of  guUdera,  stiven,  and  pen- 
are  favourable  to  iL  If  the  negocmtor  6f  p^^p 
accommodation  bills  compute  the  expeiice 

of  exchange,  stamps,    the  country  bank  16  pcnnings  make *  ■''!;^ 

charge,  apd.  the  loss  of  his  own  time,  he  ^  '**^®" ^  8""*^" 

vrill  find  that  he  pays  nearer  seven  than  But  by  a  useless  adherence  to  antiquated 

five  per  cent  interest  for  the  loan.    In  nine  nile^^  another  denomination  of  money  is 

instances  out  of  ten  these  bills  fiiil  of  pro-  occasionally  employed ;  a  practice  always 

dncing  tlieir  wished  for  effect,  namely,  a  perplexing  at  fir^t.  and  aukward  m  some 

relief  from  difficulties ;  and  the  unfortunate  measure  even  to  those  who  are  accnstomed 

merchant,  after  wasting  several  of  his  best  to  it   This  denomination  is  called  Flemish, 

years  in  toil  and  agitation,  is  obliged  to  lay  and  is  as  follows : 

his  affittn  before  his  creditors  in  a  much  ^  ^       ^               ,           .     ,  .... 

worae  state  than  if  he  had  decided  on  such     1^  ^.\f ™^*^ }  "«»""l"^     .  ^ 

a  measure  in  tlie  beginning  of  his  embar-     ^  *^*»"*"^ '  P^»°**  ^'^^' 

rassments.    These  embarrassments  almost  Foreign  exchanges  are  stated  in  this  mo- 

always  proceed  from  going  beyond  his  depth,  ney,  and  the  par  with  London  is  S6a,  .6.  or 

The  ambition  which  leads  a  man  to  advance  in  other  words  eleven  guilders  (/ll.) 
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Ex,  Reduce  t4Bh  steiliiig  into  Datch 
jnoney,  it  the  ezdumge  of  37.  4jSt.  per 
pound  sterfing. 

As.fl  :57.  4/f.::<£240 
multiply  by      57  4 

1680 
7«0 
Ibr  four  grotes      80 


8960tc*. 
eqoa]  to  <£  448  fl. 
wUcii  again  is  equal  to  /{668 ; 
there  being  6  ginlders  in  a  pound  Flenush. 

The  dtllerenee  between  tiie  bank  and 
current  money  in  Holland  is  called  the  agio. 
Exchange  is  always  quoted  in  current  mo- 
ney i  but  as  biUs  are  paid  in  bank  money,  a 
further  operation  (too  easy  to  want  expla- 
nation) is  neceisary  to  give  the  amount  in 
bank  money. 

Prove  tlie  preceding  operation  by  rtChic- 
ing  /S668  into  sterling,  at  the  exchange  of 
57.  4jb,  per  pound  storting.  Before  dividing 
the  ibnner  sura  by  the  bitter,  which  is  obvi- 
ously the  mode  to  solve  the  question,  both 
must  be  reduced  to  a.  common  denomina- 
tion.   Thus, 

/2668  reduced  to  stivers  is  53760 
37.  4fla ditto 224 

And  53760,  divided  by  £24,  gives  a  quotient 
of  240/.  sterling. 

Hamburg  h.  Here,  as  in  Holland,  tiiere 
are  two  denominations  of  money ;  one  is  the 
Flemish,  which  we  have  already  stated ;  the 
other  is  that  of  marcs,  shillings^  and  pen- 
niugslnbs. 

12  pennings  =:  1  shilling  tubs 
16  shillings  ==  1  marc. 

A'  shining  labs  is  equal  to  two  grotes 
Flemish. 

Reduce  1501.  sterling  into  Hamburgh 
bank  money,  at  the  exchange  of  35.  4 jif. 
(Hamboi|^  bank  money)  per  pound  ster- 
ling. 

As  £1  sterling  l55.  4/v.  ::  £150 

mult^^by      35  4 

750 
450 
for  four  grotes      50 

5300 
equal  to  ^  265  fl. 

To  rednce  tUs  to  marcsy  multiply  by  7)^  that 
being  tiie  number  of  marcs  in  a  poand 
VOL.  Ill, 


Flemish  i  the  product  is4987  marc8>  8  shil- 
lings. 

Revenc  the  operation,  by  reducing  1987 
marcs,  8  shillings,  to  sterling  money,  at  the 
rate  of  35. 4fta,  per  pound  sterling.  Reduc- 
ing both  sums  to  the  same  denofflination, 
namely  grotesy 

35.4^.  are ...•..*,     424  grotes 

1987  marcs  8  shiDingslubs.  63,600 
And  63,600  divided  by.  424  yields  150L 

Irekmd,  llie  intrinsic  difference  between  ' 
British  and  Irish  money  is  8/.  6s.  8d.  per 
cent.,  121.  British  making  13/.  Irish.    The 
exchange,  however,  is  almost  alvrays  consi- 
derably higher  than  this. 

In  reducing  a  sum  in  sterling  into  Irish 
the  operation  is  easy. 

Reduce  3501.  sterling  into  Irish  money, 
at  a  premium  of  14  per  cent.  The  rule  is, 
take  the  premium  on  the  sterling  amount, 
and  adding  the  two  together,  the  product  is 
the  amount  in  Irish  money. 

Thus,  to XS50 

add  14  per  cent  on  3501.  namely.        49 

Amount  in  Irish. «£399 

Reduce  next  3991.  Irish  into  sterling,  at 
a  discount  of  14  per  cent. 

It  will  not  do  to  take  the  difference  on 
the  3991.  and  deduct  it,  expecting  that  the 
remainder  will  be  the  steriing  sum.  ThiB 
would  be  taking  discount  upon  discount 
We  must  go  through  the  following  opera- 
tion: 

As  ^114 :  -f  100  ::  ^399 

Multiply  by    100  £ 

Divide  by  114)39900(350  quotient. 
342 

570 
570 

00 

The  above-mentioned  rules  apply  m  all 
cases  where  the  rate  of  exchange  is  stated 
at  so  much  per  cent 

UiKUd  Stafss.  The  denomination  of  mo- 
ney in  America  is  the  most' simple  of  any; 
their  table  is  brieffy, 

1  dollar  =  100  cents. 

A  dollar  is  computed  worth  4««  6d^  ster- 
ling, at  par,  therefore  40  doUars  ara  equal 
to  91.  sterling. 
G 
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Bean^  nil.  lAeriliig  itttb  doUm  and 
centf>,at|Mir.  Maltiply  by  40,  and  divide 
by  9 ;.tlie  quotient  is  tiM  amwet'. 

je^  175 
'    40  dot.  ei9. 


9)7000(777  7T 
70,  &C. 


When  the  cTCchrtage  i»  either  above  or 
JMlow  par,  the  rule  is  still  the  same:  the 
amotint  in  dollan  and  cents  is  first  found  at 
par,  and  the  preminni  or  discount  is  de- 
ducted fron),  or  added  to  that  amount. 

It  iisttU  eoramon  to  transact  business  and 
keep  accounts  in  current  money  in  most 
of  the  American  provinces,  although  these 
eurrende^are  not  reco8:niaed  by  law.  In 
New  England  and  Vu^nia  a  dollar  is  worth 
6  shillings  currency,  and  lOOi.  sterling  is 
therefore  equal  to  133^/.  currency. 

In  Delaware,  Maryland,  New  Jersey, 
and  Penmylvania,  a  dollar  is  worth  7$.  6d, 
currency,  and  lOOi.  is  equal  to  1662.  3s.  9d. 
currency.  • 

Finally,  in  New  York  and  North  Caro- 
lina a  dollar  is  worth  8s.  currency;  there- 
fore 100?.  sterling  fa  equal  to  1771. 7».  9d. 

currency. 

The  shortest  modes  of  reducing  these 
currencies  into  sterling  money  are  the  fol- 
lowing. 

When  the  dollar  is  worth  6s,  currency, 
mnlriply  the  sum  in  current  money  by  S, 
and  divide  by  4;  the  quotient  is  sterling. 
When  the  dollar  h  wortii  7s.  6d,  currency, 
maltiply  by  3  and  divide  by  5;  and  vrben  it 
in  worth  8s.  currency,  multiply  by  9  and 
divide  by  16. 

9Vmi  Itidu».  The  difierence  betweefi 
'  fterUng  money  and  Jamaica  currency  is  40 
per  cent.;  140/.  currency  being  tiie  par  to 
100/.  sterUng.  To  reduce  Jamaica  cur- 
rency into  sterling,  multiply  the  currency 
by  .5  and  divide  by  7. 

In  most  of  the  Windward  and  Lee- 
ward islands  175^  currency  Is  the  par  to 
1002.  sterling.  The  rale  in  thb  cuse  is  to 
mnltiply  the  current  sum  by  4»  and  divide 

it  by  7i 

Eiclnsive  of  these  pennaneat  diflferoneet 
between  steriim?  and  currency,  there  is  also 
an  exchange  between  the  West  Indies  and 
the  mother  countiy,  varying,  as  alrendy 
mentioned,  from  6  to  15  per  cent  It  is 
frtquent  in  the  Windward  Mands  lo  eonu- 


derin  small  paym^ts  one  shilling  steriiii^ 
as  eqnal  to  two  ^shiHings  currency,  vrhicfe 
supposes  an  exchange  in  ftvour  of  BrilaiB 
oflSJ  per  cent 

It  very  often  happens  that  bill  paymenta 
take  place  by  mditect  channels.    A  Bristol 
merehant  purchasing  grain  in  Holland  makes 
the  Dutch  merchant  reimburse  himself  by 
drawing  on  a  mercantile  house  in  Lon- 
don or  Amsterdam,  or  if  the  Dutch  noer- 
chant  draw  on  the  Bristol  merchant  him- 
self, he  makes  it  a  condition  that  the  bill 
shall  be  accepted  payable  in  London;   Tba 
object  of  this  is  to  give  an  easy  currency  io 
negotiation  .to  the  bill.    Tlie  Dutch  mer- 
chant sells  his  bill  on  the  Amsterdam  ex- 
change ;  where,  for  one  man  who  wishes  to 
buy  a  bill  on  Bristol,  he  wilf  iind  twenty 
who  wish  to  pivchas^  on  London.    Menc« 
the  tendency  of  all  exchange  transactions  to 
certam  central  points,  lliat  point  is  always 
the  principal  trading  city  in  the  coontry. 
Throughout  Great  Britain  a  bill  on  Londoa 
is  preferred  to  a  biQ  on  any  other  place ; 
and  what  London  is  to  this  coontry,  Am- 
sterdam, in  its  better  days,  was  to- Europe. 
Every  eowitry  town  is  said  to  have  its  par 
of  exchange  on  London.    By  this  is  mf«nt 
the  term  or  number  of  days  at  which  the 
country  bank 'will  give  a  bill  on  London  in 
exchange  for  cash.    This  term  is  greater  or 
less,  according  to  the  distance  from  Lon> 
don.    In  Bristol  it  is  twenty-five  days,  in 
Liverpool  thhly,  in  Obsgow  forty-five,  and 
in  the  more  remote  parts  of  Scotland  fifty 
days. 

It  Is  important  to  know,  that  a  very  smalt 
matter  will  amoont  to  an  acceptance.  K 
the  acceptor  write  his  name  on  tlie  bill,  he 
must  pay  it ;  if  he  even  prefix  to  his  signa- 
ture a  notice  that  he  vnll  not  pay  it,  this 
very  writing  binds  him  to  pay  it ;  in  short, 
if  the  person  on  whom  a  bill  is  drawn,  meana 
to  decline  acceptance,  he  fa  npt  safe  in 
putting  the  least  mark  on  it,-  except  the 
number  denoting  its  entry  in  hfa  biH  book. 

Table  of  the  Course  of  Exchange  fi>r  Sep- 
tember S3, 1807. 


Amsterdam 35  5  2U. 

Ditto  sight 34  9 

Rotterdam... U  ttV, 

Hambin|(h*.A 34  23|  U. 

Altona., 34  5%^V. 

Pads i  d.  S4    6 

Ditto V 9%  10  «U. 
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BoardHav ^  10 

Madrid 59|Eff. 

Gfedfai 38}  Eff« 

BUboa 3^Eif. 

Fakrmo. 9«  aperoi, 

Leghoni 5 

Genoa 45| 

Venice 59tiicf. 

Naples 49 

IJftbqo 64 

Oporto 6S) 

Dubliii tO}peroMit. 

Cork n\ 

Agio,  B.  Hoi. «...    ^  per  cent 

-     -     -  ' 

An  explanation  of  this  table,  whicii  is 
takon  from  the  public  paperi,  may  b^  ne- 
eesaary  to  those  of  our  readers  who  art  not 
coavvfwit  with  aiercantUe  topics.  Let  us 
suppose  a  merchant  desiroos  to  sell  on  the 
Rqyal  £xcl»nge,  London, «  bill  £br  lOOOt 
sterling  on  Amsterdam.  The  question  be- 
tween him  and  the  buyer  is,  **  How  many 
schjlfings  and  grotes  per  pound  sterling  are 
to  be  paid  at  Amsterdam?"  This  is  answered 
by  the  table,  which  sUtes,  that  if  the  biU  be 
made  payable  at  sight,  the  rate  is  only  34 
schiUin^i  and  9  grotes  per  pound  sterling; 
but  if  it  be  payable  at  S  usance,  that  is,  at 
two  months  afber  date.  Hie  rate  will  be  35 
schillings  and  5  grotes.  This  difference  is 
in  iieo  of  the  interest  of  the  money  for  the 
interval. 

In  the  case  of  Ireland,  the  rate  of  ex- 
change is  quoted  at  so  much  per  cent.  At 
die  date  of  the  prefixed  table,  there  would 
hate  been  given  on  the  Exchange  of  Lon- 
don ibr  1001.  sterling  a  bill  on  IHiblin  for 
llQf.  151.  Irish ;  or  one  on  Cork,  for  llK. 
10s.  Irish. 

By  the  agio  of  the  Bank  of  Holland  is 
neaqt  the  difference  between  cadi  and 
bank  money.  Formerty  cash  money  bore 
a  premium  of  1^  f«  or  !{  percent.;  but 
aince  Holland  leH  under  the  French  domi- 
nion, it  has  been  at  a  discount. 

By  1  d.  annexed  to  Paris,  Is  to  be  under- 
itaod  one  day%  sight :  24 : 6  means  94  li- 
vres  6  sous  per  if.  sterling.  The  Madrid 
exchange  is  39)d.  sterimg  per  dollar  of  8 
reab  phite,  or  t7f  manredis.  The  Vene- 
tian 5fd.  sterKng  per  ducat  banco.  In  tlie 
Sicilian  exchange  the  terra  st.,  or  Mnio, 
agmfies  an  ounce,  meaning  an  ounce  of 
silvcl'. 

£xcMAiiGS  signifies  abo  a  place  in  most 
comidetable  tradhig  cities,  wherein   the 
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merchantB,  negociants,  agents,  bankers^ 
broken,  interpreters,  and  other  persons 
concerned  in  commerce,  meet  on  certain 
days,  and  at  certain  tiipes  thereof,  to  con* 
fer  and  treat  together  of  matters  rehiting 
to  exchanges,  remittances,  payments,  ad- 
ventures, assurances,  freightinents,  and 
other  mercantile  negodations,  both  by  sea 
I  and  hmd*  , 

These  assemblies  are,  in  some  countries, 
held  witii  so  mnch  exactness,  that  the  ab- 
sence of  a  merchant,  &c.  makes  him  sus- 
pected of  drawipg  to  a  (ailuDs  of  liank- 
mptcy,  as  not  being  able  to  stand  t^t 
change. 

The  most  considerable  exchanges  in  Eu- 
rope, are  those  of  Amsterdam,  and  that 
of  London,  called  the  Royal  Exchange. 
See  RoYAX.  Exchamgb, 

ExcRANOB,  in  law,  is  a  mutual  grant  of 
equal  hiterests,  the  one  in  consideration  of 
the  other;  and  upon  such  a  conveyance^ 
no  livery  of  aeisin,  even  of  freehold,  is 
necessaiy  to  perfect  it;  for  each  party 
stands  in  the  place  of  the  other,  and  oc- 
cupies his  riglit,  and  eadi  of  tliem  hath 
already  had  corporal  possession  of  las  own 
land.  But  entry  must  be  made  on  both 
sides;  for  if  either  party  die  before  the 
entry,  exchange  is  void  for  vt-ant  of  suffi- 
cient notoriety. 

Both  the  estates  exchanged  sliould  be 
equal.  But  not  equal  value,  but  onlj^  in 
the  kind  and  manner  of  the  estate. 

ExcRAMOE-iv,  is  when  the  holder  of  a 

bill  finds  It  not  paid  by  the  acceptor,  then 

it  become^  necessary  to  draw  other  biiis 

.  upon  the  parties,  which  create  exchange, 

^and  the  exchange  paid  upon  that  transac- 

*  tion  are,  by  the  usage  of  merchants,  charge- 

able  upon  the  preceding  parties  to  the  bill, 

liy  way  of  re-exchauge. 

EXCHEQUER,  firoto  the  Fren^  aeh§* 
fmer,  i.  e.  abaau  toMm  tmrnnioy  is  a  court  of 
law  and  equity,  established  by  William  the 
Conqneror,  as  a  part  of  the  aula  ngi»f 
though  reguhtted  and  reduced  to  its  present 
state  by  Edw.  I.  and  intended  principally  to 
order  the  revenue  of  the  crovm,  and  to  re- 
cover the  KuB^s  debts  and  duties.  Tho 
court  consists  of  two  divisions,  viz.  the  ra» 
ceipt  of  the  exchequer,  which  manages  tha 
foyal  revenues ;  and  the  judicial,  which  is 
agam  subdivided  into  «  court  of  equity,  and 
a  court*  oP  common  law.  The  court  of 
equity  is  held  in  the  Exchequer,  before  tha 
Lord  Treasurer,  the  Chancellor  of  the  £«• 
cheqaer,  the  Chief  Baron,  and  thraepnisnis 
Gt9 


^ 


EXCHEQUER. 

Barons.    The  primary  and  on'j^inal  baainesv  other  courts,  such  caiuesy  as  the  jndgea, 

'  of  this  court  fi-as  to  call  the  King's  debtors'  upon  argument,  find  to  be  of  great  weight 

to  account,  by  bill  filed  b^  the  Attorney  and  difficulty,  lieforc  any  judgmeat  is  given 

Gf^neral,  and  to  recover  any  lands,  tene-  upon  them  in  the  court, 

ments,  or  hereditaments,  goods,  chattels,  or  Exchequer,  Chanedhr  o€,  is  in  Gre«t 

other  profib  or  benefits,  belonging  to  the  BriCaiOy  the  officer  to  whom  the  arrange- 

crown  ;  but  now,  by  a  fiction  of  law,  sog-  ment  of  the  financial  concerns  of  the  coon- 

gesting  that  the  party  is  a  debtor  of  tlie  try  is  chiefly  entrusted.     He  canset  ac- 


King,  and  is  less  able  to  pay  his  debt,  un^  counts  to  be  annually  laid  before  parit 
leM  he  has  the  aid  of  the  toll rt  to  recover  of  ment  of  the  produce  of  the  taxes,  with 
his  own  debtor ;  any  person  may  be  admitted  estimates  of  the  several  br^pches  of  puMic 
to  sue  here.  An  appeal  from  the  equity  expenditure  for  the  ensuing  y^u";  ai^l  if 
side  of  thn  court,  Ues  immediately  to  the  the  amount  of  the  estimated  expenditure 
House  of  Peers ;  but  fivm  the  common  law  exceeds  the  probable  produce  of  the  re- 
side, pursuant  to  31  Edw.  III.  c.  IS,  a  venue,  he  adjusts  the  extent  and  conditioiia 
wiit  of  error  must  first  be  bronght  into  the  of  the  loan  witli  such  persons  as  are 


court  of  exchequer  chamber,  whence  appeal     to  advance  the  same,  and  proposes  to  par^ 

Ues  to  the  House  of  Lords.  ^The  exche-  fiament  the  new  taxes  which  become  neces- 

quer  as  a  court  of  law  b  the  last  of  the  sary  for  paying  the  interest  on  the  money 
courts.  thus  borrowed.    On  the  foundation  of  the 

In  this  court  suits  are  gencTaUy  brought  accounts,  and  estimates  submitted  to  par* 
for  tytiies,  although  the  court  of  Chancery  Kament,  particnhnr  sums  are  voted  for  the 
al«o  exercises  considerable  jurisdiction  in  several  branches  of  the  expenditure ;  and 
that  respect.  The  Exchequer  is  also  di-  where  the  ways  and  means  of  raising  ihe 
vided  into  the  court  for  judiciid  business ;  whole  sum  wanted  have  been  determined, 
and  the  other,  the  receipt  of  the  Exche*  an  act  is  passed  appropriating  the  specific 
quen  in  wiiich  the  accounts  of  the  revenue  sums  to  the  various  articles  forming  the 
are  kept,  and  the  money  is  received:  in  supplies  which  have  been  granted.  In 
this  branch  of  tlie  Exchequer  there  are  se-  order  to  provide  against  any  unforMen  ex- 
vend  offices ;  such  as  two  cliamberhiins,  pences,  it  is  usual  lo  grant  also  a  certain 
tlie  controller  of  the  pipe,  tlie  clerk  of  the  sura  appropriated  to  any  particular  pnrpoae, 
estreats,  the  foreign  opposer,  tlie  auditors,  to  be  applied  to  any  branch  of  the  expen- 
the  four  tellers,  the  clerk  of  the  pells,  clerk  ditiire  in  which  there  may  be  occasion  for 
of  tlie  iiichils,  Scr,  By  stat.  fS  Creo.  III.  it;  this  is  called  a  vote  of  credit,  and  hat 
r.  83,  the  offices  of  the  two  chamberlains,  increased  'in  amount  with  the  progress  of 
tally-cutter,  usher,  and  second  clerks  to  the  supplies ;  in  tlie  American  war  it  was 
each  teller,  shatl,  nOer  the  death  of  the  pre-  l,000,000i.  per  annum,  of  late  it  has  gene- 
sent  officers,  be  abolitihed ;  and  instead  of  rally  been  9,600,000(.  9oon  after  the  com- 
tallieii,  indented  cheqne  receipts  are  to  be  mencement  of.  each  session,  an  account  is 
used :  also  after  the  death  of  the  auditor,  laid  before  the  House  of  Commqns,sliewinK 
clerk  of  the  pdll«,  fonr  tellers,  and  two  how  the  money  given  for  tlie  service  of  the 
chamberlains,  their  fees  shall  be  abolished,  preceding  year  has  been  disposed  of,  and 
and  their  salaries  be  fiked.  what  part  thereof  remains  unpaitt    If  tht 

Exchequer  chamber.  This  couit  has  ways  and  means  have  fiUlen  short  of  the 
no  original  jurisdiction,  but  is  merely  a  sum  they  were  expected  to  pradoce,  the 
court  of  appeal,  to  correct  the  errors  of  deficiency  is  made  good  as  an  article  among 
other  juriidirtioiis  and  consists  of  the  Lord  the  next  year's  supplies. 
Chancellor,  the  Lord  Treasurer,  witli  the  Exghcqubr  bills,  bilU  or  tickets  iMved 
Justices  of  the  King's  bench  and  Common  by  the  Exchequer,  payable  out  of  the  pie- 
Fleas.  In  imitation  of  this,  a  second  court  duoe  of  a  particidBr  tax,  or  generally  oat 
of  Exchequer  chamber  was  erected  by  of  the  supplies  granted  for  the  year,  and 
97  Elis.  c.  6,  consis  ing  of  the  Justices  of  receivable  ui  all  payments  to  the  czcheqoer. 
the  Common  Pleas,  and  the  Barona  of  the  The  first  bills  of  this  kmd  were  kraed  in 
Exdieqner,  before  vrhom  writs  of  error  may  i697,  as  a  more  convement  kuid  of  secority 
be  brought  to  reverse  judgments  in  certain  than  the  tailies  and  eiders  for  repayment 
anils,  commenced  originally  in  the  court  of  then  in  use,  and  were  partly  intended  to 
Ring's  Bench.  Into  the  Exchequer  chant-  snpply  the  want  of  money  dorii^  the  re* 
ber  are  sometiiiict  a4|ounwd,  from  the  coinage  then  undertakoD.    With  this  view» 
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mmnj  of  Ihem  were  made  out  for  bnall 
MmM,  as  low  as  lOi.  and  M.  each;  and 
tfiott^  they  bore  no  interest  when  6nt 
issued,  opon  being  rMSued  after  having 
been  paid  into  the  Exchequer  upon  any 
of  the  taxes,  they  carried  interest  at  5d.  a 
day  per  cent,  equal  to  7/.  lt«.  id.  per 
cent  per  annom.    Iliese  bills  being  regu- 
larly discharged,  other   sums  were   soon 
raised  on  simifair  secnrities,  and  their  credit 
beconung  established,  they  have  ever  since 
been  used  for  anticipating  the  produce  of 
particular  taxes,  and  have  ahnost  consUnt- 
ly  formed  the  principal  article  of  tliat  part 
•f  the  pabiic  debt  called  the   unfunded 
debt.    Of  kte  yean  the  total  amount  of 
outstanding  Exchequer  bills  (exclusive  of 
those  charged  oo  speciilc  branches  of  the 
revenue)  has  nsnally  been  about  twelve 
natUiomL     The  interest  payable  on  them 
has  been  at  various  rates  according  to  the 
current  rate  of  interest  at  the  lime  they 
were  issued;  those  at  present  (1808)  in 
cjrenlstioa  bear  interest  at  the  rate  of  3^. 
a  day  per  cent    They  are  frequently  made 
out  for  lOOL  each,  but  tliose  issued  of  late' 
yean  have  been  chiefly  for  1006I,  each, 
and  they  have  sometimes  been  made  for 
smidi  larger  auma:   .they  are  numbered 
arithmetically,  and  registered  accordingly, 
for  the  purpose  of  paying  them  off  in  regu- 
lar course,  the  time  ^  which  is  notified  by 
public  advertisment 

The  daily  tnnsactions  between  the  Bank 
and  the  ^efaeqaer  are  chiefly  carried  on 
by  these  bills,  which  jire  depoaited  by  the 
Bank  in  the  Exchequer  to  the  amount  of 
the  sums  received  by  them  on  account  of 
government;  the  bsnk  notes  and  cash  thus 
received  by  the  Bank  being  retained  by 
them,  as  the  detail  part  of  the  money  con- 
cer«js  of  government  is  all  transacted  at  the 
Bank.  The  instalments  on  loans  are  paid 
into  the  receipt  of  the  Exchequer  in  Ex- 
chequer bills,  itfiich  are  rec^ved  again  by 
the  Bank  as  cash,  either  for  the  amount  of 
dividends  due,  or  in  repayment  of  advances. 
When  these  bills  sell  at  a  considerable 
discount,  or  any  other  circumstance  in- 
dicates that  the  quantity  of  them  in  circn- 
htion  is  too  great,  the  usaal  expedient  is 
to  fund  a  part  of  them,  that  is,  to  convert 
them  into  a  permanent  debt  by  ofiering  the 
holden  of  them  stock  in  Ueu  of  then-  bills ; 
this  was  done  m  October  1796,  in  Novem- 
b»  1801,  and  again  in  March  1808.  'ilie 
total  amount  of  Exchequer  bills  outstand- 
ing on  the  dth  of  Jamnry  1807,  mdoding 
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3,000,000/.  held  by  the  Bank,  pureuant  to 
an  agieement  for  the  renewal  of  their 
charter,  was  «7,207,100i. , 

Exchequer,  black  book  of  the^  a  book 
containing  a  description  of  the  court,  of 
EngUmd  m  ll75,  and  its  officers,  yrith 
their  ranks,  vrages,' privileges,  perquisites, 
&c.  also,  the  revenues  of  the  crown,  both 
i9  money  and  tattle* 

EXCISE  da/ies,  inland  taxes  on  commo- 
dities of  general  consumption.  This  mode 
of  taxation  having  been  always  found  very 
productive,  has  been  adopted  by  all  the 
European  governments,  and  by  some  of 
them  has  been  extended  even  to  the  neces- 
saries of  life  i  but,  in  general,  the  articles 
subjected  to  it  have  been  such  as  are  rot 
absolutory  essential  to  subsistence.  Salt 
appears  to  have  been  the  object  of  an  ex- 
cise duty  at  a  very  early  period ;  in  later 
times  oil,  wine,  tobacco,  and  various  oilier 
consumable  articles  have  been  biu*tbened 
witli  duties  of  this  description. 

Excise  duties  were  first  established  in 
Enghmd  in  1643,  when  the  long  parliament 
laid  a  tax  on  beer  and  ale  in  |dl  the  conn- 
ties  within  their  power ;  and  the  king's  par- 
liament, then  sitting  at  Oxford,  imposed  tlie 
like  taxes  on  all  witlam  their  power,  by 
which  means  these  new  duties  called  excise 
became  genend.  Xi  b  supposed  that  the 
plan  was  originally  adopted  in  cousequence 
of  its  success  in  the  neighbouring  common- 
weaJth  of  Holland.  It  was' at  first  hud 
upon  Uquon  only;  and  it 'was  solemnly  de- 
clared that,  at  the  end  of  the  war,  all  excbes 
should  be  abolished ;  but  the  coptest  con- 
tinuing longer  than  was  expected,  tliis  ob- 
noxioDs  mode  of  levying  money  was  extend- 
ed to  bread,  meat,  salt,  and  many  otiicr 
articles.  Tlie  excise  on  bread  and  meat 
was  afterwards  repealed. 

In  tiie  year  1660,  two  duties  were  im- 
posed on  English  ale,  amounting  to  2s.  6d. 
pfer  barrel  of  strong,  and  6d.  per  barrel  of 
araall  beer;  a  duty  of  2d.  per  gallon  was 
also  imposed  on  home-made  spirits.  These 
duties  were  fiirmed  till  the  year  1684,  when 
they  were  put  under  tlie  management  of 
commissionera.  For  a  considerable  time  they 
yielded  a  revenue  that  was  gradually  increas- 
ing, and  which  amounted,  in  ttie  year  end- 
ing Midsummer  1688,  to  786,9151.  l?f.  7d. 
Soon  after  the  revolution  several  temporary 
duties  were  imposed  on  beer  and  a!e ;  and 
in  1694,  the  established  duties  were  4s.  9d, 
per  barrel  on  strong,  and  Is.  3d.  per  barrel 
on  small  beer:   the  uigmentation  of  the 
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nn^mne  was  not,  howerer,  proportionate 
to  the  increase  of  the  daties,  which  was 
•ttrihated  by  Dr.  Darenant  to  improper 
management,  but  probably  arose,  in  part 
at  least,  from  the  increased  temptation  to 
evade  t^  daties. 

Varioos  additions  to  tiie  original  duties 
were  made  at  sabseqnent  periods,  and  the 
excise  being  extended  to  candles,  soap, 
starch,  hides,  and  other  artiotes^  it  became 
one  of  the  most  productive  branches  of  the 
public  rcTenaeV  the  gross  prodaee,  in  the 
year  1732,  beii^  9,964,6172.  -About  this 
tune  Sir  Robert  Walpole,  who  was  of 
opinion  that  taxes  on  consumable  commo- 
dities, to  which  eveiy  citizen  contributes  in 
proportion  to  his  consumption,  and  which 
being  included  in  the  price  of  the  commo- 
dity are  insensibly  paid,  constituted  the 
most  eligible  mode  of  raising  the  revenue 
necessary  for  the  public  service  ;  formed  a 
project  for^  gradual  abolition  not  only  of 
the  taxer  on  hmd,  houses,  and*  wmdows, 
bu^  likewise  the  customs,  by  the  substitu- 
tion of  productive  excise  duties.  He  was 
inflnenc^  in  the  formation  of  this  scheme 
by  a  knowledire  of  the  gross  aqd  shameless 
muds  then  daily  practised  m  the' collection 
^  the  customs ;  and  which,  from  the  very 
nature  of  those  frauds,  and  the  extreme 
fiidlity  of  committing  them,  he  bad  no  hopo 
to  remedy :  he  thought,  therefore,  that  to 
convert  the  greater  part  of  the  customs 
into  duties  of  excise,  would  be  equally  ad- 
Tantsgeons  to  goTemment  and  to  the  ftir 
trader  -,  and  that  the  excise  laws  might  be 
so  amdioimted  that,  notwithstanding  tfao 
odium  generally  attadied  to  them  as  op- 
pressive and  arbitrary^  no  just  ground  of 
complaint  should  remain.  With  a  view, 
therefore,  to  tlie  execution  of  this  plan,  he 
obtained  a  revival  of  the  salt  duties,  which 
had  been  repealed  some  years  before ;  but 
npon  proposing,  in  the  following  year,  to 
transfer  the  duties  on  wine  and  tobacco  to 
the  exdse,  so  much  damonr  was  raiwd, 
■gainst  the  measure  that  the  minister,  after 
•omo  perseverance,  thought  it  prudent  to 
relinquish  thb  fovorite  project  The  defeat 
^f  this  scheme  was  celebrated  by  general 
lejoidngi,  as  a  delivefanoe  from  tiie  greatest 
poKtioal  danger:  bad  it  succeeded,  between 


four  and, five  milHons  a  year  would  biave 
been  raised  under  the  excise  system,  in  addi- 
tion to  the  excise  duties  then  subsistiiig :  liy 
the  various  duties  which  at  difl^rent  times 
have  bean  snce  innposed,  upwards  of  fi^ 
teen  millions  a  year  is  now  irfsed  wader 
the  excise,  in  addition  to  the  amount  €€ 
tiiis  branch  of  the  revenue  at  the  above 
period. 

The  several  commodities  now  sahject  (o 
excise  duties  are  ide  and  be^,  cyder,  perry, 
mead,  British  and  foreign  spirits,  vrine, 
vinegar,  veijniee,  malt,  hops,  sail,  soap, 
starch,  candles,  cofiee,  tea,  tobacco  and 
snuff,  bricks  and  tilcs,^  glass,  hides  and 
skins,  paper,  printed  goods,  and  wire.  The 
various  rates  of  duty  which  had  been  im- 
posed at  different  times  were  consolidated 
in  the  year  1787,  when  other  regnbitiona 
were  also  adopted,  by  Ifhich  the  produce 
of  the  revenue  was  augmented,  and  tlie  ex- 
pense of  collecting  it  materially  ledaced, 
as  appean  from  the  nte  per  cent  vrliicli 
the  expenses  of  managemeat  aoMMmted  ta 
in  the  foUovring  years : 

Tewi.  Grms  necdpt.        Kate  per  oiDt. 

1789 8,418,611 5  10    0 

1790 9,054,850 5  11     0 

1791 9,808,908 5    0    4 

1792 10,113,867/. 4  19  10 

1793 9,412,487 5    5    7 

1794 9,964,293 5    0    4 

1795 10,866,170 4  13  11 

1796 ^0,960,425 4  12    1 

The  additional  duties  which  the  progrem 
of  the  public  expenditure  has«  rendered  it 
necessary  to  impose,  have  greatly  increased 
the  prodbace  of  the  excise,  and  rendered  it 
the  most  important  branch  of  the  public 
revenue.  Tbe  duties  which  it  comprehends 
are  divided  into  the  permanent  eonsolidat* 
ed  duties,  the  temporaiy  vrar  taxes,  and 
the  annual  duties ;  the  latter  coasast  of  the 
old  annual  malt  duty,  and  of  an  additional 
malt  duty,  vriiich  with  soma  duties  on  to- 
bacco and  snuff,  and  some  coatom  dutiea, 
have,  sfaice  the  project  for  selliag  the  land 
tax,  beep  granted  aaBMlly  in  liem  thereof. 
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Total  gross  prodnce  of  the  Excise  Daties  in  England,  in  the  year  endiQg  the 

5th  of  January,  1807. 

Anetioir* - «49,891  14  1^ 

Beer  and  ate t,971^l  15  7i 

Bricks  and  tUes :..    30^,66110  OJ 

Candles .....". Sll,449    4    8 

Cocoa-4Mits  and  coffee 184,178    5  7^ 

Cyder  and  perry 19,772    5  1^ 

Glass 4«4,786    S  9J 

Hides  and  skins Sll,38«  17  1 

Hops 56,389  15  % 

Licences 301,083  17  llj 

MA 1,3^,130    8  8^ 

IMkegfin,  or  Mad. lai    8  9 

Paper. s 359,158    5  SJ 

P^tedgoods 698,373  17  8 

Salt. 1,470,704  13  ti 

Soap *. -486,564    5  7^ 

jfpkits,  Britiph 1,201,^00  19  U 

Ditto,  foreign 1,772,866  14  5J 

Starch 60,025  14  OJ 

Swee«s - : -...      24,771    0  6^ 

Tea 1,280,751  16  ^ 

Tobacco  and  snnff. ^ 196,188  10  10| 

Vaegar  and  veiJMce v--     38^024  14  7> 

Wine. 1,149^13    8  7^ 

Wire 13,388    9  U 

WAR  TAZBS. 

Wme. 210,292    7    3| 

Malt 2,713,172  10    8j 

Spirits,  British  and  forqga 1,473,936    6  Hi 

Ssretis /. ^ 4^483  12  3^ 

Tea 1^13,664  13  7^ 

Tobacco  amlsaiiC 162,342  18  lo{ 

ANNUAL  DUTIES. 

OldMdtdatgr. 676,810  12  0} 

Additioaal  iMlt  duty • 1,115^1    1  9 

Tobacco  and  iMff 428,140   4  9| 

Total i:  23,414,796     6  7^ 


The  bakace  of  cash  at  the  ooimneaca- 
■Mat  of  the  year  beii^  27,790f.  3f.  3jd. 
added  to  the  alMve  san,  diakes  the  total 
to  be  accoonled  for  23,442,5861. 9s.  lid. 
This  aaioant  is  select  to  Tarioas  dedao- 
tioos,  ooosistiag  prindpaUy  of  the  ejqyeaaas 
of  managenent,  drawbacks  of  dnty  oa 
goods  exported,  aUewances  aad  bonaties  oa 


sevemi  coaMiiodities,  annual  payments  to 
the  officers  of  the  late  wine  licence  office 
and  of  the  old  salt  dnties,  and  pensions 
granted  by  patent  oat  of  the  excise  while  it 
forased  part  of  the  hereditary  revenue  of 
the  crown.  The  amonnt  of  these  paymeals 
in  the  yeiir  endng  the  5th  of  Janaary,  1807, 
waiasibllows: 


£7CCIS£. 

Charges  of  Mamgement. 6e>9^\ 

Taxes  repaid  to  officers .'. 30^13 

Exports .^ 9J0,71« 

Allowances 69,242 

Bonnties 20,304 

Overcharges,  overpayments,  repayments  per  trea*  ?  ^^  ^f.. 

suiy  warrant,  &c J  ^'^^^ 

Payments  to  officen  of  late  wine  license  office  \  ^^  jtnn 

and  salt  duties. J  ^^'^^ 

Pensions  to  the  Diike  of  OraAon  and  others 14,000 

Payments  into  the  Exchequer..... 21,739,067 

Balance  of  cash  remaining  the  dth  of  January,  1807,  ?  "  ^g  _. 

carried  to  the  next  yearns  account )  ' 

-      Total £  23,442,586 
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Tlie  total  gross  produce  of  ttie  excise  du- 
ties in  Scotland,  in  tlie.  above  year,  was 
1,824,3942.  Of.  6i</. ;  of  which  the  sum  of 
1,445,000/.  was  paid  into  the  exchequer 
during  the  year.  The  total  grots  produce 
of  the  excise  duties  in  Ireland,  for  the  same 
year,  was  1,453,5001.  Os.  2d. 

The  excise  duties  of  England  are  under 
the  nmnagement  of  nine  commissioners, 
with  sahries  of  1200X.  per  annum  each ; 
and  they  are  sworn  to  take  no  fee  or  re- 
ward but  from  the  king -only.  From  these 
commissioners  there  lies  an  appeal  to  five 
others,  called  commissioners  of  appeals. 
The  commissioners  of  excise  in  Scotland 
are  five  in  number,  and  have  salaries  of 
6002.  per  annum  each.  The  number  of 
officers  employed  in  collecting  this  branch 
of  the  revenue  u  «'ery  greati  Besides  the 
■  commissioners  and  their  snborduiate  offi- 
cers, as  secretary,  comptrollers,  auditor, 
accomptants,  registers,  inspectors,  and  a 
great  number  of  clerks  in  the  different 
departments;  there  are  24  country  ex- 
aminers, 284  sopervisorB,  2760  gangers,  or 
excisemen,  kc.  Previous  to  the  appoint^ 
ment  of  any  person  to  the  office  of  ganger, 
be  must  procure  a  certificate  of  his  age, 
xvhicfa  must  be  between  21  and  30;  he 
must  understand  the  fbur  first  rales  of 
arithmetic ;  be  of  the  <;ommnnk>n  of  the 
Church  of  England ;  and,  if  nianied,  not 
have  more  than  two  childsen;  he  mnst 
nomfaMte  two  persons  to  be  his  aecnritiei : 
and  the  certificate  containing  these  particn- 
hrs,  and  written  by  himself,  most  be  signed  ' 
by  the  supervisor  of  the  dbtrict  where  he 
lives,  and  accompanied  with  an  affidavit 
that  be  has  used  no  bribes  for  obtaining  the 
office. 

ExcisB,  in  law,  b  an  ioland  impositioDy 


sometinies  paid  upon  the  consumption  of 
the  commodity,  or  firequently  upon  tbe 
retail  sale,  whidi  is  the  last  stage  previous 
to  the  consumption.  For  more  easily  levy- 
ing the  revenue  of  tbe  ejccise,  the  kingdom 
of  England  and  Wales  is  divided  into  about 
fifty  collections,  some  of  which  are  called 
by  the  names  of  particnhu'  counties,  others 
by  the  names  of  great  towns ;  where  one 
county  is  divided  into  several  collections, 
or  where  a  collection  comprehends  the  con- 
tiguous parts  of  several  counties,  every  such 
collection  is  subdivided  into  several  districtSy 
vrithin  which  thfere  is  a  supervisor; and  each 
district  is  again  subdivided  into  ont-ridea 
and  foot-walks,  within  each  of  which  there 
is  a  ganger  or  surveying  officer. 

Hie  officers  of  excise  are  to  be  appointed, 
and  may  be  dismissed,  replaced,  or  altered, 
>y  the  commissioners  under  their  hands  and 
seals ;  th^  salaries  are  altowed  and  establish- 
ed by  the  Treasury ;  and  by  1  William  and 
Mary,  c.  24,  s.  15,  if  it  be  proved  by  two 
witnesses,  that  any  officer  has  demanded  or 
taken  any  money,  or  other  reward  what- 
ever, except  of  the  King,  such  offender 
shall  forfeit  his  office.  By  several  statutes, 
.no  process  can  be  sued  ont  against  any  of- 
ficer of  excise,  for  any  act  done  in  the  ex- 
ecution of  his  office,  until  one  month  after 
notice  given,  specifying  the  canse  of  ac- 
tion, and  the  name  and  abode  of  the  per^ 
son  who  is  to  begin,  and  the  attorney  who 
Is  to  conduct  the  action ;  and  within  one 
month  after  such  notice,  the  officer  may 
tender  amends,  and  plead  soeh  tender  in 
bar ;  and  having  tendered  insufficient  or  no 
amends,  he  may,  with  leave  of  the  court, 
before  issue  joined,  pay  money  into  court. 

Officers  of  excise  are  empowered^  to 
search  at  aU  times  of  the  dqr,  enter  ware- 
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homes,  or  places  for  tea,  cofiee.  Sec.  But 
prmte  hooiies  can  only  be  searched  npon 
oath  of  the  sospicion  before  a  commissioner 
or  justice  of  peace,  who  can  by  their  war- 
rant aatborise  a  swch.  The  office  of  ex- 
cise has  also  scTeral  excellent  regubitions 
for  procuring  the  due  attention  and  good 
conduct  of  their  officers. 

EXCITATION  «r  eUetriaty.  When  a 
BOD-condactor  of  electricity  is  bronglit  into 
mq  electrified  state  by  any  other  means 
than  that  of  direct  communication  with 
some  other  electrified  body,  it  is  said  to  be 
excited ;  and  this  term  is  also  applied  to  de- 
note the  like  production  of  an  electric  state, 
even  in  bodies  which  condnct.  The  pro- 
cesses by  which  excitation  is  performed  are 
very  imperfectly  understood.  It  is  proba- 
ble that  they  will  all  be  hereafter  found  to 
consist  in  the  same  act ;  and  that  this  wiD 
principally  be  governed  by  changes  in  the 
combfawtion,  and  peitaps  the  temperature 
of  bodies. 

1.  Hie  electric  state  is  produced  in  va- 
rioos  bodies  by  heating  or  cooling,  particu- 
larly in  the  tourmalin.  Sulphur,  chocolate, 
and  various  other  substances  become  elec- 
trified upon  congealing  or  becoming  solid 
after  fusion;  and  it  is  probable  that  this 
phspnomenon  woold  be  found  to  be  nniver- 
sal,  if  proper  means  were  adopted  for  as- 
certaining the  electric  states.  Calomel, 
when  it  fixes  by  sublimation  against  tiie 
upper  snrfoce  of  a  glass  vessel,  frequently 
breaks  through  by  an  electric  explosion. 
The  ghicial  phosphoric  acid  was  observed 
by  Chaptal  to  emit  strong  electric  sparks, 
white  congealing.  Water  and  other  fluids 
become  electric  by  evaporation.  And  tiie 
chemical  cfaai^^  of  bodies  have  been 
shewn  in  numerous  galvanic  experiments, 
to  be  attended  with  corresponding  chaqges 
of  electricity.  See  Galvanism. 

f  •  The  mechanical  action  of  bodies  upon 
each  other  produce  electrical  eflbcts.  If 
two  metals  or  other  conductors  be  brought 
into  contact,  and  separated,  or  if  they  be 
pressed  or  rubbed  together,  electric  signs 
are  produced ;  and  the  same  consequences 
follow,  if  one  or  both  the  bodies  be  non- 
condocton  :  but  the  electricity  is  more  ma- 
nifest where  the  non-conducting  properly 
prevails.  When  non-conductors  are  broken 
or  torn  asunder,  the  soifaces  which  were 
before  in  contact  are  found  to  be  in  op- 
posite electric  states ;  and  tliis  difiference  is 
so  considerable  in  Muscoty  talc,  that  bright 
sparks  pass  between  them.  From  these 
focts,  there  is  ground  to  snqiect,  that  the  op- 


posite electric  states  prevail  amongst  the 
parts  of  bodies,  and  may  perhaps  be  in 
some  manner  concerned  in  the  gencful  at- 
traction they  exert  upon  each  other. 

3.  The  electricity  in  our  common  ma- 
chines is  produced  by  the  friction  of  a  con- 
ducting body  against  a  non-condnctor.  See 
Machinb,  eieetrie. 

Hie  non-conductor  may  be  a  tube,  a 
globe,  a  cylinder,  or  a  pbite  of  glass,  and  the 
conducting  rubber  is  usually  a  cushion  upon 
which  a  mixture  of  the  amalgam  of  sine, 
with  a  little  tallow  has  been  smeared.  It  is 
found  to  be  a  condition,  that  atmospheric 
air  should  be  present;  and  if  tlie  electri- 
city be  taken  off  from  the  sui-face  of  the  cy- 
linder while  it  revolves,  the  cushion  will  not 
restore  or  supply  the  electnc  state,  unless 
it  be  admitted  to  conunnnicate  with  the 
earth.  So  that  if  an  msuhited  conductor  be 
placed  near  the  cylinder,  it  will  receive 
electricity  for  a  time,  though  the  rubber  be 
also  insufaited ;  but  the  rubber  itself,  after 
assumuig  the  negative  state,  will  soon  cease 
to  give  any  more  electricity  to  the  cylinder, 
than  the  little  it  may  obtain  firom  the  im- 
perfect nature  of  its  insulation.  But  if  a 
communicating  branch  from  the  positive 
conductor  be  brought  within  a  short  dis- 
tance of  the  negative  cushion,  the  positive 
sparks  will  fly  through  the  interval,  and 
supply  the  cushion  ;  |uid  in  this  manner  Che 
drcuiation  of  electricity  may,  as  fiur  as  yet 
has  been  determmed  by  experiment,  be 
kept  up  for  an  unlimited  time.  It  seems, 
therefore,  as  if  a  chemical  process  requiring 
atmospheric  air,  and  therefore  of  the  nature 
of  combustion,  were  carried  on  at  the  face 
of  the  cushion,  and  that  a  peculiar  substance 
on  which  the  electric  state  depends,  be- 
comes deposited  or  disposed  in  a  different 
manner  from  that  which  it  possessed  be- 
fore ;  and  that  the  refaitive  motion  of  the 
non-conducting  body  carried  it  off  to  a  si- 
tuation where  it  tends  to  its  former  state, 
and  consequently  advances  in  a  current  to- 
wards such  parts  as  allow  of  the  restoration 
of  that  state.  It  seems  reasonable  to  con- 
chide,  that  the  disturbances  of  the  electric 
state  or  equilibrium,  and  the  currents  by 
which  they  are  restored,  are  in  most  natu- 
ral operations  performed  through  very  short 
and  good  conductors ;  so  that  though  in  all 
probability  they  may  contribute  to  very  im- 
portant results,  the  immediate  changes  elude 
our  observation,  except  in  a  few  instances; 
such  as  that  of  lightning  and  luminous  me- 
teors. And  it  seems  from  the  foets  to  be 
neariy  decided,  that  we  should  never  have 
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Iiad  it  in  oor  power  to  exhibit  tbe  phaencH 
menon  of  tlie  electric  spark,  which  is  electri- 
city producing  ignition  by  breaking  through 
a  non-conductor,  if  we  had  not  fortuitoosty 
experimented  in  circumstances  where  the 
flUectricity  is  first  made  to  take  ttie  form  of 
a  charge,  and  afterwards  brought  into  a 
state  of  considerable  intensity,  by  sepa- 
rating those  bodies  from  each  other,  which 
prodqced  the  compensation  by  their  oppo- 
site states.  Thus  in  tlie  electrical  machine, 
(see  Nicholson,  in  the  Philos.  Trans.  1789,) 
fittle  or  no  electric  signs  arc  produced  by  a 
cylinder  nibbed  by  a  very  flat  amalgamed 
leather,  terminating  in  a  neat  line  of  con- 
tact. But  this  rubber  and  cylinder  will, 
without  any  alteration,  afford  electricity,  if 
a  flat  piece  of  metal,  or  the  hand,  or  any 
-other  flat  conductor,  be  held  over  that  part 
of  the  cylinder  which  is  in  the  act  of  re- 
ceding flrom  the  cushion,  even  though  this 
conductor  be  held  at  the  distance  of  an  inch 
or  more,  without  touching  either  the  cy- 
linder or  its  rubber.  It  is  proved  from  ex- 
periment, that  the  conducting  body  thus 
presented  acquires  the  opposite  state,  and 
enables  the  cylinder  to  cany  off  a  greater 
quantity  of  electricity  in  the  form  of  a 
charge,  the  interposed  air  being  tlie  elec- 
tric. 

When  the  cushion  is  thick  and  rounded, 
as  is  the  case  with  the  human  hand,  which 
uras  first  used  for  this  purpose,  the  rounded 
part  opposite  the  receding  snr^ce  of  tbe 
cylinder,  performs  the  ofiice  of  compensa- 
tion; and  the  best  application  which  has 
yet  been  made  for  this  purpose,  is  that  of  a 
flap  of  sitk  proceeding  from  beneath  the 
cushion,  which  asbunies  the  negative  state, 
to  as  to  compensate  the  positive  state  on  the 
cylinder,  in  a  very  considerable  charge, 
which  is  conveyed  by  the  rotation  to  the 
flfftber  end  of  the  silk,  where  it  becomes 
oncompeuiated  electricity  npon  die  naked 
surface,  at  an  intensity  which  could  not 
otherwise  have  befn  produced. 
•  It  has  not  yet  been  determined  what  are 
tbe  conditions  and  circumstances  of  the 
(Change  whidi  takes  place  by  the  action  of 
the  air  at  the  fiice  of  tlie  rubber,  nor  why 
tbe  tarface  of  the  glass  should  become  pon- 
five  when  rubbed  vritfa  one  kind  of  rubber, 
as  for  example,  the  human  hand ;  and'  nega- 
tive, if  rubbed  with  anotlier  kind,  such  as 
cat-skin,  or  flannel,  nor  why  glass,  deprived 
of  its  polish,  becomes  negative  with  rubbers 
which  would  have  rendered  smooth  gfaus 
positive.  The  most  rational  conjecture 
seems  to  be,  that  the  sorfiice  vriiich  is  moat 


heated  in  <$bniequence  of  its  rongbiieia,  mr 
tlie  relative  smaliness  of  its  dimensiomt,  ao 
quires  the  negative  state. 

There  b  a  certain  velocity  of  rotation^ 
which  is  about  ^ye  feet  per  second,  «t 
which  the  excitation  of  electricity  by  a 
eyluider  neariy  vanishes  ;  but  it  returns 
again,  the  moment  the  velooity  is  dtminiali* 
ed.  Some  who  maintain  the  existence  of  a 
material  cause  of  heat,  or  caloric,  are  dis- 
posed to  consider  electricity  as  one  of  tl» 
states  of  caloric,  in^which  the  matter  of  heat 
ean  pass  through  bodies  without  raisiiii; 
their  temperature,  and  wifli  much  greater 
velocity  tlian  that  by  vrfalch  lemperatnre  ia 
communicated. 

From  the  imperfect  knowledge  we  pos- 
sess respecting  excitation,  it  is  veiy  dii&calt 
for  the  most  experienced  electricians  to  ex- 
cite a  cylinder  with  eertnimy  and  power. 
If  the  cylinder  be  greased  all  over  with 
tiUow,  and  then  tnmed  for  some  time  id 
contact  with  the  cushion,  the  silk  flap  be- 
ing tiirown  back,  and  an  amalgamed  iMber 
be  applied  and  robbed  about  upon  the  svr- 
flice  of  the  cylinder  in  motion,  olectrie 
sparks  are  soon  produced  in  abondanea ; 
and  if  the  silk  be  then  thrown  agaai  inta 
contact  with  the  cylinder  flie  exoitatioa 
will,  in  general,  be  strong;  but  it  is  seldoal 
so  strong  at  the  first  time  of  exciting  as  it 
proves  to  be  after  the  expiration  ^f  a  day 
or  more.  It  seems  as  if  the  aDnUgam  and 
tallow  required  a  considerable  time  of 
working  to  be  brought  into  tke  beat  state 
for  excitation. 

In  order  to  judge  of  the  degree  of  inten- 
sity of  an  exdited  cylinder,  we  anst  haw 
recourse  to  some  standard  of  the  quantity 
of  effect  produced  by  the  fliction  of  a  given 
suriace.  It  has  not  been  shewn  that  nmdb, 
if  any  thing,  depends  on  the  thickness  of 
the  glass,  though  some  kinds  of  giaas  aro 
more  excitable  tban  others,  and  some  not 
at  all  so.  If  a  coated  dectrie  jar  be  taken 
of  about  one-twentieth  of  an  inch  in  thick- 
ness (see  Jar,  elecfrie),  a  cylinder  or  plate, 
moderately  excited,  will  require  fifty  or 
sixty  square  ieet  to  pass  tiie  cushion,  in 
order  to  charge  one  foot  of  the  coated  glass, 
so  as  to  explode  over  a  rim  of  three  incbca, 
which  is  as  much  as  can  be  admitted  with- 
out danger  of  tbe  explosion  breaking 
through  the  jar.  If  the  excitation  be 
stronger,  the  charge  may  be  made  by  tiie 
friction  of  thirty  fibet  to  one  of  the  Jar;  and 
the  strongest  excitation  the  editor  has  ever 
known,  has  befn  by  the  friction  of  fonrteni 
square  fiset  of  a  cylinder  to  charge  one  fo*t 
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of  gbss.    Bnt  M  the  Momr  mcnm«»  by     ftoM  wfaire  the  ]mdicate»oagpe«iwithi«i 
of  tlie  ruflfcrrr,  tiie  tiroiiger  the    tubject,  as  to  evcfaide  every  cither.    Thw, 


exdtilioiit  H  wems  es  if  the  stren^  of  a    **  Virtve  alone  «oiutitnteB  aobili^,"  is  an 
wonM  be  more  profit^ly  employed  in-    exdunve  propomtion. 


tmniog  two  or  more  plates,  or  cylinders,  at  EXCO£€ARIA,  In  botany,  a  gemit  of 
the  intensity  of  thirty  feet,  than  at  any  the  Dioecia  Triandria  class  and  order.  Na- 
higher  intensity ;  besides  which,  this  power  tnral  order  of  Tricoccae.  Euphorbia,  Jus- 
is  less  variable,  and  may  hut  five  or  six  siev.  Essentnd  character :  anient  naked ; 
faonn  witfaont  reqniring  firesh  amalgam.  ealyx  and  ooroBa,  nolie ;  styles  three ;  cap- 

The  vulgar  notion  of  electricity  is,  «rtit  wde,  tricoccous.  There  are  two  species; 
it  is  fire  which  passes  in  a  spark  from  one  «^*  £•  agallocba  and  £.  Cochin  Chtnensir. 
liody  to  another.  From  its  passage  through  EXCOMBIUNICATION,  in  hiw,  is 
dense  conductor?,  as  well  as  through  the  of  two  kinds,  the  less  and  the  greater, 
air,  It  seems  to  move  with  extreme  velocity ;  which  last  is  the  faif^est  ecclesiastical  cen- 
and  this  may  be  sufficient,  without  soppos-  sore  which  can  he  pronomiced ;  for  thereby 
ing  it  to  be  essentially  Inminons,  to  account  the  party  is  eidnded  firom  the  body  of  the 
for  the  igiiited  appearance  it  afiSirds,  in  all  church,  and  disabled  ftom  bringing  any  ac- 
lion-conductors,  wfaefiier  air,  or  oil,  or  tion  in  the  common  law  courts ;  he  b  also 
glass,  or  wood,  &c.  and  even  in  metal,  disabled  to  serve  on  juries,  or  to  be  a  wit- 
when  the  conductor  is  smafl.  If  oxygen  be  ness  in  any  cause ;  he  cannot  be  attorney 
present,  these  bodies  will  have  their  com-  or  procurator  for  another;  he  is  to  be  tnmed 
bustible  parts  burned;  and  if  not,  a  de-  out  of  the  church  by  the  churchwardens, 
composition  of  tiiose  parts  which  are  ignited  and  not  to  be  allowed  christian  bnriaL  He 
may  ensue.  may  also;  in  some  cases,  lie  imprisoned  mn 

EXCLAMATION,  in  rhetoric,  a  figure  til  he  submits  to  the  ecclesiastical  jurisdic- 

tiiat  expresses  the  violent  and  sudden  break-  tion,  as  in  case  of  refiising  to  answer  to  a 

ing  out,  and  vdiemence  of  any  passion,  suit  for  tithes. 

Sudi  is  that  m  the  second  book  of  Milton's  *    EXCORIATION,  in  medidne  and  snr^ 

**  Paradise  Lost  :**  gery,  the  galling  or  nibbing  off  of  the  coti- 

«in  .«««n^**4  ,^^h^   w««-  fium  «f  ^-  To  remedy  this,  the  parts  affected  may 

'           ^STl                              **»"  «<^  be  washed  ofteii  with  warai  water,  and 

Mnst  I  Ans  knve  thee,  Fteadise?  Thas  S^JS,  "bS  ^^Jyt^^^'^^if^t 

.  ~^*          ^.       .              If       J  mfaialris,  and  cemse,  which  may  be  tied 

Tbee,iiativesoil;  »eseh^ppy  walks  and  loosely  hi  a  mg,  and  the  powder  shook  out 

«^-.u    'vZ^*  J  It.  on  the  disordered  pUces. 

Rt  hmmt  of  fiod* !"  EXCREMENT     See  Fecm. 

.Other  figures  are  the  language  of  some  par-  EXCRESCENCE,  in  surgery,  denote^i 

ticular  passion,  bnt  this  expresses  tiiem  all.  every  pretematund  tumour  which  arises 

It  is  the  voice  of  nature,  when  she  is  in  npon  the  skin,  either  in  the  f<frm  of  a  wart 

concern  and  transport.  or  tubercle. 

EXCLUSION,  or  BiU  of  Ejdutkm,  a  EXCRETION,  or  SEcnerioK,  m  me- 

bill  proposed  about  the  close  of  the  reign  dioine,  a  separation  of  some  fluid,  mixed 

of  King  Charles  11.  for  exdndhsg  the  Duke  with  the  blood  by  means  of  the  glands.   See 

of  York,   the  King^  brother,'  from  the  Secretion. 

throne,  on  account  of  his  b^g  a  papist  EXCRETORY,  in  anatomy,  a  term  ap^ 

Exclusion,  in  mathematics,  is  a  metfiod  plied  to  certain  little-ducts  or  Vessels,  des- 

of  coming  at  the  solution  of  numerical  pro-  tined  for  the  reception  of  a  finid,  secreted 

folems,  by  previously  throwing  out  of  our  In  certain  glandules,  and  other  viscera,  for 

consideration  such  numbers  as  are  of  no  the  excretion  of  it  in  the  appropriated 

use  in  solving  the  question.  places. 

EXCLUSIVE  is  sometnncs  used  adjec-  EXECUTION,  in  law,  is  a  judicid  writ, 

tivety,  thus :  **  A  patent  carries  vrith  it  an  gromided  on   the  judgment  of  the  court 

exclusive  privilege ;"  and  sometimes  adver-  whence  it  issues;  and  is  supposed  to  be 

bially,  as,  '*  He  sent  him  aD  the  numbers  granted  by  the  court,  at  the  request  of  the 

from  N^  145  to  N**  847  exchisive ;"  that  is,  party  at  whose  suit  it  is  issued,  to  give  him 

ail  between   these  two  numbers,   which  satisfaction  on  the  judgment  which  he  hath 

themselves  were^excepted.  obtained ;  and  therefore  an  execution  can- 

ExcLvnvB  fmpoMonif    m  togic,   are  not  be  sued  oot  in  one  court,  upon  a  jnd^ 
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nent  obtained  in  ttioifaer.    These  are  of  ing  of  debts,  auenting  to  licences,  &c. ;  ImC 

different  sorts,  according  to  the  nature  of  be  cannot  proceed  at  law  nntil  be  have  ob* 

the  action :  in  actions  where  money  is  reco-  tained  probate.    If  an  executor  die  b^ore 

vered,  as  a  debt  or  damages,  they  are  of  probate,  administration  must  be  taken  oat 

^ve  sorts  $  1,  agaiifet  tl^e  body  of  the  defen-  with  the  will  annexed ;  bot  if  an  executor 

dant;  2,  or  against  his  goods  or  chattels;  die,  hb  executor  will  be  executor  to  the 

S,  against  his  goods  and  the  profits  of  his  first  testator,  and  no  firesh  probate  will  be 

lands;  4,  against  the  goods  and  the  posfes-  needed :  it  will  be  sufficient  if  one  only  of 

sion  cf  his  hiods ;  6,  against  all  three,  his  the  execnton  prove  the  will ;  but  if  all  re- 

body,  iand^,  and  goods.  fiise  to  prove,  they  cannot  afterwards  admi  - 

ExBCVTioN    tf  erimmaUf  most  be  ac-  nister,  or  in  any  respect  act  as  executora. 


cording  to  the  judgment;  and  the  Rmg  If  an  executor  become -a  bankrupt,  the 

cannot  alter  a  Judgment  from  hanging  to  court  of  Chancery  wil|  appoint  a  receiver 

beheading,  becanse  no  execution  can  be  of  the  testator's  efi'ects,  as  it  will  also  npoa 

warranted,  unless  it  be  pursuant  to  the  theappUcationof  a  creditor,  if  he  appear  to 

judgment  be  wasting  tlie  assets.    If  an  executor  once 

.  This  being  the  completion  of  human  pu-  administer,  hp  cannot  afterwards  renounce, 

nishment,  m  all  cases,  as  well  capital  as  If  an  executor  refuse  to  take  upon  him  the 

otherwise,  must  be  performed  by  the  legal  execution  of  the  will,  he  shall  lose  his  le- 

officer,  the  sheriff  or  hi^  deputy.    Mor-  gacy  under  it.    If  a  creditor  constitute  his 

derers  are  to  be  executed  the  day  next  but  debtor  his  executor,  this  is  at  law  a  dis- 

one  after  conviction,  unless  it  be  Sunday,  charge  of  the  debt,  whether  the  executor 

and  anatomized;  for  which  reason  they  are  act  or  not,  provided  however,  there  be  as- 

generally  tried  on  a  Friday.  *  sets  sufficient  to  discbarge  the  debts  of  the 

.   ExECCTioir,  in  music,  a  term  applicable  testator :  in    equity,   however^   there  are 

to  every  species  of  musical  performance;  some  exceptions  to  ibis  rule.  The  first  duty 

bat  more  particnlarly  used  to  express  a  fii-  of  an  executor  or  adminuitrator  is,  to  bury 

cifity  of  voice  or  finger  in  running  rapid  di-  the  deceased  in  a  suitable  manner ;  and  if 

visions^  and  other  difficult  and  intricate  pas-  the  executor  exceed  wliat  is  necessary  io 

sages:  it  includes,  in  a  general  sense,  taste,  this  respect,  it  will  be  a  waste  of  the  snb- 

feeling,  grace,  and  expression.  stance  of  the  testator.    The  next  thing  to 

EXECUTOR,  in  law,  is  a  person  ap-  be  done  by  the  executor,  is  to  ptove  the 

pouited  by  the  testator  to  carry  into  execu-  ^H?  which  may  be  done  either  in  the  com- 

tion  his  will  and  testament  after  his  de-  mon  form,  by  taking  the  oath  to  make  doe 

cease.    The  regular  mode  of  appointing  an  distribution,   &c. ;  or  in   a  more  solemn 

executor,  is  by  mming  him  expressly  in  the  niode,  by  witnesses  to  its  execution.    By 

vrill ;  but  any  words  indicating  an  intention  stat  37  Geo.  III.  c.  9,  s.  10,  every  person 

of  the  testator  to  appoint  an  executor,  will  who  shall  admmister  the  personal  estate  of 

be  deemed  a  sufficient  appointment.  any  person  dying,  without  proving  the  will 

Any  penon  capable  of  makmg  a  wiU  is  of  tlie  deceased,  or  taking  out  letters  of  ad- 

also  capable  of  being. an  executor;  bot  in  ministration  within  six  calendar  months 

some  cases,  persons  who  are  incapable  of  after  such  person's  decease,   shall  forfeit 

making  a  will,  may  nevertheless  act  as  exe-  M. 

enters,  as  mftnts,  or  married  women ;  to        If  all  the  goods  of  the  deceased  lie  within 

obviate,   however,   inconvenienoes  which  the  same  jurisdiction,  the  probate  is  to  be 

have  occorred  respecting  the  former,  it  is  made  before  the  ordinary  or  bishop  of  the 

enacted  by  stat  38  Geo.  III.  c  89,  that  diocese,  where  the  deceased  resided;  but 

when  an  infimt  is  sole  execntor,  admini-  if  he  had  goods  and  chattels  to  the  value  of 

•tntioo,  with  the  will  annexed,  shall  be  51.  in  two  distinct  diocefies  or  jurisdictions, 


gmted  to  the  gnardun  of  such  infimt,  or  the  will  must  be  proved  before  the  metro- 

such  other  person,  as  the  spiritual  court  politan  or  archb^hop  of  the  provuMse  in 

aball  think  fit,  until  anch  infimt  shall  have  which  the  deceased  died.    An  execntor, 

attained  the  age  of  21 ;  when,  and  not  be-  by  vulne  of  the  will  of  the  tesUtor,  has  an 

fore,  probate  of  the  will  shall  be  granted  interest  in  all  the  goods  and  chattels,  whe- 

him.    An  executor  derives  his  authority  ther  real  or  personal,  in  possession  or  in  ac- 

tirom  the  will,  and  not  firom  the  probate,  tion  of  the  deceased ;  and  all  goods  and  ef-^ 

and  is  therefore  authorised  to  do  many  acu  fects  coming  to  his  hands  will  be  the  assets 

in  execntion  of  the  will,  even  before  it  is  to  make  him  chargeable  to  creditors  and  le- 

proved,  sech  as  releasing,  paying,  or  rereiv«  gatees.  An  executor  or  adminbtrator  stands 
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penootDy  responsible  for  the  doe  dischai^  f .  Debts  due  to  tiie  King  on  record,  or  by 

of  bb  daty ;  tf,  tberefore,  the  property  of  speciality.   S.  Debts  due  by  particular  sta- 

the  deceased  be  lost,  or  through  b»  wilful  tntes,  as  by  SO  Geo.  If.  c.  93;  forfeitures 

oegligeDoe  become  otherwise  irreooverabley  for  not  burying  in  woollen,  money  dne  for 

be  will  be  liable  to  make  it  good ;  and  also  poor-rates,  and  inopey  dne  to  the  postof- 

where  he  retains  money  in  his  hands  Uftiger  fice.    4.  Debts  of  record,  as  judgments^ 

tban  is  necessary,  he  will  be  chargeable  not  statutes,  recogntzanoes,  and  those  recog. 

only  with  the  interest  but  costs,  if  any  have  maed  by  a  decree  of  a  court  of  equity,  and 

bera  incurred.  debts  dne  on  mortgage.    5.  Debts  on  spa* 

But  one  eiecntorshaOno't  be  answerable  cial  contract,  as  bonds   or  other  mstnir 

for  money  received,  or  detriment  occasioned  ments  under  seal ;  and  also  rent  in  arreart 

by  the  other,  unless  it  has  been  by  some  act  6.  Debts  on  simple  contract,  viz,  such  ^ 

done  between  them  jointly.    An  executor  debt»  arising  by  mere  verbal  promise,  or  by 

or  administrator  has  the  same  remedy  for  writing  not  under  seal,  as  notes  of  han^ 

recovering  debts  and  duties,  as  the  deceased  servants'  wages,  &c. 

would  have  had  if  living.  Neither  an  execnllr  The  executor  is  boimd  at  his  peril  to  tak? 

nor  administrator  can  maintain  any  action  notice  of  debts  on  record,  but  not  of  other 

for  a  personal  injury  done  to  the  deceased,  special  contracts,  unless  he  receives  notice. 

when  such  iqjury  is  of  such  a  nature  for  If  no  suit  be  actually  commenced  against 

which  damages  may  be  received ;  in  actions,  an  executor,  or  administrator,  he  may  pay 

lu»wever,wbichbave  their  origin  in  breach  of  one   creditor  in  equal  degree  the  whole 

pronrise,  althoogh  thesnit  may  abate  by  the  debt,  though  there  should  be  insufficient 

death  of  the  party,  yet  it  may  be  revived  ei-  remaining  to  pay  the  rest ;  and  even  after 

tber  by  his  executors  or  administrators,  who  the  commencement  of  a  suit,  he  may,  by 

may  also  sne  for  rent  in  arrear,  and  dne  to  confessing  judgment  to  other  creditors  of 

the  deceased  in  his  life-time.  By  the  custom  the  same  degree,  give  them  a  preference* 

of  merchants,  an  executor  or  administntor  Elxecutors  and  administrators  are  also  a|* 

may  indorse  over  a  bill  of  exchange,  or  pro-  lowed,  amongst  debts  of  equal  degree,  t« 

missory  note.    An  executor  or  administn-  pay  themselves  first ;  but  they  are  not  aU 

tor  may  also,  on  the  death  of  a  lessee. for  lowed  to  retain  their  own  debt  to  the  pre* 

years,  assign  over  the  lease,  and  shall  not  jodice  of  others  in  a  higher  degree ;  neither 

be  answerable  for  rent  after  such  assign-  shall  they  be  permitted  to  retam  their  ohto 

meot,  nor  shall  he  be  liable  for  rent  due  af-  debts,  in  preference  to  that  of  their  co-exe- 

ter  the  lessee's  death,  from  premises  which  -  cutor,  or  co-administrator,  of  equal  degree, 

in  his  life-time  he  had  assigned  to  anotlier.  but  both  shall  be  charged  in  equal  propor. 


An  exectttor,  or  administrator,  is  bound  tion.    A.  mortgage  made  by  the  testator 

mily  by  snch  covenants  in  a  lease,  as  are  must  be  discharged  by  the  representative 

said  to  ran  widi  the  famd.    The  executor,  out  of  the  personal  estate,  if  tliere  be  snffi- 

or  administrator,  previous  to  the  distribu-  cient  to  paytiie  rest  of  tiie  craditors  and 

tion  of  the  property  of  the  deceased,  must  legatees:  where  such  mortgage,  however^ 

take  an  inventory  of  all  his  goods  and  chat-  was  not  incurred  by  the  deceased,  it  is  not 

tab,  which  must,  if  required,  be  delivered  payable  out  of  the  personal  estate. 

to  tile  ordinary  upon  oath.    He  must  then  Exbcutory  devise^  is  defined  a  future 

collect,  with  all  possible  convenience,  all  interest,  which  cannot  vest  at  the  death  of 

the  goods  and  cfiects  contained  in  such  an  a  testator,  but  depends  upon  some  contin«- 

inventory;  and  whatever  is  so  recovered  gency,  wtuch  must  happen  before  it  can 

tliat  Is  of  a  saleable  nature,  and  can  be  con-  vest :  it  is  called  so  to  distinguish  it  from  a 

vertpd  into  money,  is  termed  assets,  and  remainder  from  which  it  d^ers  in  being 

aiakes  him  responsible  to  snch  amount  to  less  strictly  restrained  by  technical  rules. 

the  creditors,  l^tees,  and  kindrad  of  the  EXEGESIS,  a  discourse  by  way  of  ex- 


planation or  comment  upon  any  sut^cct 

Hie  executor,  or  admhustrator,  havmg  EXEMPLIFICATION  ^2eiters|Niirat, 

collected  in  the  property,  is  to  proceed  to  a  transcript  or  duplicate  of  them,  made 

dischaige  the  debts  of  the  deceased,  which  from  the  inrolment  tliereof,  and  sealed  with 

be  must  do  according  to  the  followmg  pri-  the  great  seal.    These  exemplifications  ara 

arities,  otherwise  he  will  be  personally  ra-  by  statute. equally  effectual,  and  may  be 

spoBMible.    1.  Funeral  expences,   charges  pleaded  as  wcU  as  the  originals.    One  may 

o(F  proving  the  will,  and  other  expenditures  exemplify  a  patent  under  the  great  seal  in 

iacmred  by  the  execution  of  his  trost.  Chancery;  also  any  record,  or  judgment. 
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in  any  of  the  eonrts  at  Westndnsier,  under 
the  leal  of  eacb  oonrt ;  ivMch  exeiiipli6cft- 
tionfl  may  be  given  in  evidonce  to  a  jory. 
It  is  held  tiiat  nothing  but  matter  of  record 
onmht  to  be  exempfiiied. 

EXERCISE,  amon^  phyaicianA,  inch  an 
airitntjon  of  the  body  as  produces  salatary 
effects  in  the  animal  economy.  Exercise 
may  be  said  to  be  eitlier  active  or  passive. 
The  active  is  walliing,  Lnnting,  dancing, 
playing  at  bowls  and  the  Mke ;  as  also  speak- 
ing, and  other  laboor  of  the  body  and  mind ; 
the  passive  is  riding  in  a  coach,  on  horse- 
back, or  in  any  other  manner.  ExercMe 
may  be  continued  to  a  beginning  of  weari- 
ness, and  ought  to  be  used  before  dinner, 
in  a  pure  tight  air ;  for  wUeh  reason,  jonr- 
nies  and  going  into  tlie  coontry  contribute 
greatly  to  preserve  and  re-establish  health. 

Exercise,  in  military  aRkirs,  is  the 
ranging  a  body  of  soldiers  in  form  of  battle, 
and  making  tliem  peribrra  the  several  mo- 
tions and  mililAry  evohittons  ^th  different 
nmnagement  of  their  arms,  in  order  to  make 
them  expert  therein. 

Exercise  is  the  first  part  of  the  ndUtary 
art,  and  from  it  the  greatest  advantage  may 
be  expected,  in  tlie  expertness  with  whidi 
men  b^ome  capable  of  loading  and  firing, 
and  their  learning  and  attention  to  act  in 
conformity  with  tiiose  around  them.  It  is 
not  from  numbers,  or  from  inconsidente 
valour,  ttiat  victory  can  rationally  be  hoped 
for.  In  battle  the  triumph  is  usually  de- 
rived from  a  knowledge  of  arms,  and  a 
strict  attention  to  discipline. 

Exercise  of  the  i^fimtrif,  bcludes  the 
me  of  the  firelock  and  practice  of  the 
manoeuvres  for  regiments  of  foot,  according 
to  regulations  used  by  authority.  The  beauty 
of  ail  exercise  and  marching  consists  in 
seeing  a  soldier  carry  his  arms  well,  keep 
bis  firelock  steady,  and  the  whole  body 
without  constraint.  Every  motion  should 
be  performed  with  life,  and  with  tlie  greatest 
re^utl  to  exactness,  and  in  order  to  these, 
a  regiment  should  never  be  under  arms 
longer  than  two  hours  at  a  time. 

Exercise  of  the  cavalry y  is  of  two  sorts, 
viz,  on  horseback  and  on  foot.  The  officers 
commanding  squadrons  must  be  careful  to 
form  with  great  celerity,  and  preserve  just 
.order  and  distances.  The  men  must  keep 
a  steady  seat  upon  tlieir  horses,  and  have 
their  stirrups  of  a  fit  leni^th. 

Exercise  tftheartUleryf  is  the  method 
of  teaching  the  rei^ments  of  artillery  the 
\ne  and  practice  of  all  the  various  machines 
nf  Mr   •!,     Exercise  of  the  light  ficld- 
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pieces  tcachte  the  men  to  load,  ram,  and 
spoQge  tiie  gwa  vrell ;  to  elevata  them  ac* 
cording  to  the  distance,  by  the  quadrant 
and  screw ;  to  judge  of  distances  and  ele- 
vations vrithoitt  the  qoadrant;  how  to  use, 
the  port-fite,  match,  and  tubes  for  quick 
firiog  ;  bow  to  fix  the  drag-ropes,  and  naa 
tfaera  in  advaoang,  retreating,  and  wlieeiB§ 
with  the  field-pieces  ;  bow  to  fix  and  unfis 
the  trai^  of  tbe  cairiage  on  the  limbers,  and 
how  to  ^  and  unfix  the  boxes  for  grape- 
abot  on  the  carriages  of  each  pioee. 

Exercise  ofthtgarrmm  md  battenug  or- 
iiUeryy  is  to  teaeh  the  men  how  to  load, 
rsm,  and  sponge  ;  how  to  handle  the  band- 
s|Akes  in  elevating  and  depresiing  the  metal 
to  giveu  distances,  and  for  riopehet ;  how  to 
adjust  the  coins,  and  work  the  gun  to  its 
pro|ier  place ;  and  how  to  point  and  Art 
vrith  exactness,  ice. 

Exercise ybr  the  mwka-y  is  of  two  dif^ 
fisrent  sorts,  ess.  with  powder  and  sheOs  un- 
loaded, and  with  powder  and  shells  loaded ;'  . 
each  of  which  is  to  teach  the  men  their  do- 
ty, and  to  make  them  haqdy  in  usipg  the  im- 
plements for  loading,  pointing,  travening, 
andfirng,  fte. 

Exercise  of  the  homtzety  differs  but 
Kttle  from  the  mortar,  except  that  it  ia 
liabte  to  various  elevations ;  whereas  that 
of  the  mortar  is  fixed  to  an  angle  of  45^ ;  but 
the  men  should  be  taught  the  method  of  ri- 
cochet-firing, and  how  to  practice  witii 
grape-shot  {  each  method  requiring  a  parti- 
cular decree  of  elevation. 

Exercises  are  also  understood  of  what 
young  gentlemen  or  cadets  learn  in  the  ini-< 
litary  academies  and  riding-schools;  such 
as  fencing,  dancing,  riding,  the  ihanual  ex- 
ercise, &c.  The  late  establishment  at  High 
Wycomb  is  cakniated  to  render  young  of- 
ficers peifectly  competent  tp  all  tiie  duties 
of  military  service,  provided  they  have  been  \ 
previously  instructed  in  the  first  rudiments. 
Officers  are  there  taught  and  exercised  in 
the  higher  branches  of  tactics  and  man- 
oeuvres. 

EXEROUM,  among  antiquarians,  a  little 
space  around  or  witliout  the  figures  of  a  tee-' 
dal,  left  for  the  inscription,  cypher,  device, 
date,  iSrc. 

EXHALATION,  a  general  term  for  all 
the  efiluvia  or  steams  raised  fVom  the  sorfhcef 
of  the  earth  in  form  of  vapour.  Some  dis^ 
tinguish  exhalatioos  from  vapours,  expres- 
sing by  the  former  all  steams  emitted  fromr 
solid  bodies,  and  by  the  latter  the  steams 
rai^d  firom  water  and  other  fluids. 

EXHAUSTED  receiver,  a  glass,  or  other 
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vattd,  om  of  which  the  air  hath  been 
dmwB  by  waeum  of  the  aii^pamp.    See. 

PMBI7VATIC9. 

EXHAUSTION,  in  nmtfaenuitics,  a  me- 
thod in  freqnent  ose  amoox  the  andent  n»- 
thematicinis,  as  Eucfid,  Archimedei,  &e. 
that  proves  the  equality  of  two  uagnitades, 
by  a  deduction  ad  abmrdmn,  fai  supponfaig 
that,  if  one  be  greater  or  less  than  thinotiiery 
there  wonld  follow  an'  abtordity. 

This  is  foNnded  opibn  what  EaeUd  saith 
in  hii  tenth  book,  viz.  that  those  quantities, 
whose  diflbrence  is  less  than  any  assignable 
one,  are  eqnak  For  if  they  were  unequnly 
be  the  dMR&rence  never  so  sundl,  yet,  it  may 
be  10  mnUipUed,  as  to  become  greater  thhn 
either  of  them  :  if  not  so,  then  it  is  really 
nothiQf*  Tills  he  amames  tn  tte  proof  of 
the  1st  proposition  of  book  10,  which  is, 
that  if  ftom  the  greater  of  two  qoantities, 
yon  take  more  tiian  its  half,  and  firom  the 
remainder  more  than  its  half,  and  so  contl- 
mally,  there  wiH^at  length,  remain  a  quan- 
tity less  than  either  of  those  proponed. 

On  thisfbmidation  they  demonstrate,  that 
if  a  legolar  polygon  of  infinite  sides  be  iih 
scribed  in,  or  circumscribed  about  a  cirde ; 
the  space,  that  is  the  ^fiffiuenee  between  the 
circle  and  the  polygon,  will,  by  degrees,  be 
€|aite  ekhansted,  am)  the  drde  t>e  eqwd  to 
die  polygon. 

EXHIBrnON,  a  boneiMTtion  settled 
Ibr  the  benefit  of  schohuB  m  the  aniveraities, 
that  are  not  on  the  Ibundation. 

EXIGENT,  in  Iitw,  a  writ  or  part  of  the 
proccas  of  outlawry  on  civil  actions. 

EXISTENCE,  that  whereby  any  thing 
has  an  actual  esseoce,  or  is  said  to  be.  Mr. 
Locke  says,  <<  tint  we  arrive  at  the  know- 
ledge of  our  own  existence  by  intuition ;  of 
tlie  existence  of  God  by  demonstration; 
and  of  other  things  by  sensation.  As  for  oar 
own  existence,"  continues  that  great  philo- 
sopher, '<  we  perceive  it  so  plainly  that  it 
neither  needs,  nor  is  capable  of  any  proof. 
I  tl&ik,  I  reason^  I  feel  pleasure  and  pain; 
can.  any  of  these  be  more  erident  to  me 
than  ray  own  existence  ?  If  I  doubt  of  all 
other  things,  that  very  doubt  makes  me 
perceive  my  own  existence,  and  will  not 
suffer  me  to  doubt  it.  If  I  know  I  doubt, 
I  have  as  certajn  a  perception  of  the  thing 
doubting,  as  of  that  thought  which  I  call 
doubt :  experience  then  convinces  us  that 
we  have  an  intuitive  knowledge  of  our  own 
axistence." 

From  the  knowledge  of  onr  own  exis- 
tence, Mr.  Locke  deduces  his  demonstra- 
tion Of  the  cvistenoe  of  a  God. 
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It  has  been  a  subject  of  great  dispiitb 
whether  external  bodies  have  any  existence 
but  in  the  mind,  that  is,  whether  they  reaUy 
exist,  or  exist  in  idea  only :   the  former 
opinion  is  supported  by  Mr.  Locke,  and  the 
hitter  by  Dr.  Berkeley.  <«  The  knowledge  <if 
the  existence  of  other  thmgs,  or  things  with^ 
out  the  mind,  we  have  only  by  sensation: 
for  there  being  no  necessary  connection  of 
real  existeaae  with  any  idea  a  man  bath  in 
his  memory,  nor  of  any  other  existence  but 
that  of  God,  with  the  existenee^>f  any  par- 
ticular man ;  no  particular  man  can  know 
the  existence  of  any  other  bemg,  but  only, 
when,  by  operating  upon  hun,  it  makes  if- 
self  be  perceived  by  him.    The  having  the 
idea  o^  any  thing  in  our  mind  no  more 
proves  the  existence  of  that  thmg  tlian  the 
picture  of  a  man  evidences  Iiisl)eing  in  the 
world,  or  the  visions  of  a  dream  make  a 
trve  history.     It  is,  therefore,  the  aotiiarl 
receiving  of  ideas  from  wfthoat  tbat  gives 
nsnotite  of  theeadstence  of  other  tlimgs, 
and  makes  as  know  that  something  docs 
exist  at  that  time  witltont  us  which  causes 
that  idea  ui  us,  though  perimps  we  neitlier 
know  nor  consider  how  it  does  it.    This  no- 
tice, whidi  we  have  by  our  senses,  of  the 
existence  of  things  vrithout  os,  though  it  be 
not  altogether  so  certam  as  intuition  and 
demonstration,  yet  deserves  the  name  of 
knowledge,  if  we  persuade  ourselves  that 
•ur  faculties  act  and  inform  us  right  con- 
cemmg  the  existence  of  those  objects  that 
afiect  them :  but  besides  the  assunmce  we 
have  from  our  senses  themselves,  that  they' 
do  not  err  in  the  information  they  give  us 
of  the  existence  of  thii|gs  without  as, we  have 
other  concurrent  reasons ;  as,  firat,  it  is 
phun  these  perceptions  are  produced  m  us 
by  external  causes  affecting  our  senses,  be- 
cause those  that  w<mt  the  organs  of  any 
sense  never  can  have  the  ideas  beloi^;ing  to 
that  sense  produced  in  their  minds.    Se- 
condly, because  we  find  sometimes  that  we 
cannot  avoid  the  havmg  those  ideas  pro- 
duced in  our  minds.    When  my  eyes  are 
sirat  I  can,  at  pleasure,  recal  to  my  mind 
the  ideas  of  light,  or  the  sun,  which  former 
sensations  had  lodged  in  my  memory ;  but 
if  I  turn  my  eyes  towards  the  sun  I  cannot 
avoid  the  ideas  which  the  light  or  the  son 
then  produces  in  me ;  which  shews  a  mani- 
fest difierence  between  those  ideas  hud  up 
in  the  memory,  and  such  as  force  them- 
selves upon  us,  and  we  cannot  avoid  hav- 
ing ;  besides,  there  is  nobody  who  dotli  not 
perceive  the  diflerence  in  himself  between 
actually  looking  on  the  sun  and  contemplat- 
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ing  tlie  idea  he  has  of  it  io  his  memoiy ; 
aod  therefore  he  hath  certain  knowledge 
that  they  are  not  botii  memory  or  ftncy. 
Thirdly,  add  to  this,  that  many  ideas  are 
produced,  in  as  with  pain,  which  we  after- 
wards remember  without  the  least  ofience : 
thus,  the  pain  of  heat  or  cold,  when  the 
idea  of  it  ii  revived  in  oar  minds,  give  as 
BO  dtstorbance,  which,  when  felt,  was  very 
tronblesoni^ ;  and  we  remember  the  pain 
of  hanger,  thirst,  bead-ach,  Ac.  without 
any  pain  at  all,  which  would  either  never 
disturb  ns,  or  else  constantly  do  it,  as  often 
as  we  thought  of  it,  were  diere  no  more  bat 
ideas  floating  in  our  minds,  and  appearances 
entertaining  our  fancies,  without  the  real 
existence  of  things  affecting  us  from  abroad. 
Foarthly,  oar  senses,  in  many  case^  bear 
witness  to  the  troth  of  each  others  report 
concerning  the  existence  of  sensible  things 
without  as:  he  that  doabts  when  he  sees  a 
fire,  whether  it  be  red,  may,  if  he  pleases, 
feel  it  too,  and  by  the  exquisite  pain  may 
be  convinced  that  it  is  not  a  iMxe  idea,  or 
phantom." 

Dr.  Berkeley,  on  the  other  hand,  contends 
that  external  bodies  have  no  existence  bat 
in  the  mind  perceiving  them,  or  that  they 
exist  no  bnger  than  they  are  perceived: 
his  principal  arguments,  which  several 
others,  as  well  as  himself,  esteem  a  demon- 
stration of  this  system,  are  as  foUoW  i  **  Tliat 
neither  our  thoughts,  passions,  or  ideas 
fonned  by  the  imagination,  exist  witfaoat 
the  mind  is  allowed  j  and  that  the  various 
sensations  impressed  on  the  mind,  wlmtever 
objects  they  compose,cannot  exist  otherwise 
than  in  a  mind  perceiving  them,  is  equally 
evident  This  appears  from  the  meaning  of 
the  term  exist,  when  applied  to  sensible 
things:  thns,  the  table  I  write  on  exists, 
f .  e.  I  see  and  feel  it ;  and  were  I  out  of 
my  stndy  I  should  say  it  exists,  ue,  that 
were.  I  in  my  study  I  should  see  and  feel 
it  as  before.  There  was  an  odour,  i,e,  I 
smelt  it,  kc;  but  the  existence  of  untliink- 
ing  beuigs  withont  any  rehition  to  their  be- 
iqg  perceived  is  unintelligible :  their  «ise  b 
pcrcipi."  Then  to  shew  that  the  notion  of 
bodies  is  grounded  on  the  doctrine  of  ab- 
stract ideas,  *<  What,*  he  asks,  **  are  light  and 
coloon,  beat  and  cold,  extension  and  figure, 
in  a  word,  the  things  we  see  and  feel,  but 
so  many  sensations,  notions,  Ideas,  or  im- 
preasioos  on  the  sense ;  and  is  it  possible  to 
separate^  even  in  thought,  any  of  these 
from  perception  f  The  several  bodies  then 
that  compose  the  firame  of  the  world  have 
not  any  subsistoice  withovt  a  aind:  thair 


eue  is  to  be  perceived  or  known;  and  i£ 
they  are  not  perceived  by  me,  nor  by  any 
other  thinking  being,  they  have  no  shadoiw 
of  existence  at  all :  the  things  we  perceive 
are  colour,  figure,  motion,  &c.  that  is,  the 
ideas  of  those  things ;  but  has  an  idea  any 
existence  out  of  the  mind?    To  have  an 
idea  is  tiie   same   thing  as  to  perceive ; 
tliat,  therefore,  wherein  colour,  figure,  &c. 
exist,  must  perceive  them.  "  It  is  evident, 
therefore,  that  there  can  be  no  unthinking 
substance,  or  substratum  of  those  ideas. 
But  yon  may  argue,  if  the  ideas  themselveo 
do  not  exist  without  the  mind,  there  may 
be  things  like  them,  wliereof  they  are  copies 
or  resembhinces,  which  exist  vridKmt  the 
mind.    It  is  answered,  an  idea  can  be  like 
nothing  but  an  idea,  a  colour  or  figure  can 
be  nothing  else  but  another  coloor  or  figure. 
It  may  befiirther  asked,  whether  those  8a|>- 
posed  original  or  external  things,  whereof 
oar  ideas  are  the  pictures,  be  themselves 
perceivable  or  not  P  If  they  be  not,  I  appeal 
to  any  one  whether  it  be  sense  to  say  a 
colour  is  like  somewhat  which  is  invisible, 
hard  or  soft,  like  somewhat  untangible,  &c. 
Some   distitiguish   between   primaiy  and 
secondary  qualities,  the  former,  m.  exten- 
sion, solidity,  figure,  motion,  rest,  and  num- 
ber, have  a  real  existence  out  of  the  mind*; 
for  the  latter,  under  which  come  all  other 
sensible  qualities,  as  colours,  sounds,  tastes, 
&c.  they  allow  the  ideas  we  have  of  them 
are  not  resembhmces  of  any  tbmg  without 
the  mind,  or  unperceived,  but  depend  on 
the  site,  texture,  motion,  Stc,  of  tlie  minute 
particles  of  matter.    Now  it  b  certain  that 
those  primary  qualities  are  inseparably  unit- 
ed with  the  other  secondai^  ones,  and  cannot 
even  in  thought  be  abstracted  from  them, 
and  therefore  must  only  exist  in  the  mind. 
Agam,  great  or  small,  swift  or  slow,  are 
allowed  to  exist  no  where   witiiout   the 
mind,  being  merely  relative,  and  changing 
as  the  frame  or   position   of  the   organ 
changes :    the  extension,   therefore,   that 
exists  withont  the  mind  is  neither  great  nor 
small,  the  motion  neither  swift  nor  slow, 
i.f.  they  are  notbmg.    That  number  is  a 
creature  of  the  mind  ii  plain,  (even  though 
the  other  qualities  were  allowed  to  exist) 
from  this,  that  the  Ame  thing  bean  a  dif- 
ferent denomination  of  number  as  the  mind 
views  it  with  different  respects :  tlius,  -the 
same  extension  is  1,  3,  or  36,  as  the  mind 
considers  it,  with  reference  to  a  yard,  a 
foot,  or  an  inch. 

**  In  effect,  after  tlie  same  manner,  as  tfaa 
modem  philosophers  prove  colours,  tMtet 
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Urc.  to  Uave  no  exiitence  in  matter,  or 
without  tbe  miiidy  the  same  thing  may  be 
proved  of  all  s^ble  qualities  whatever : 
thns,  they  say,  heat  and  cold  are  only  the 
affections  of  the  mind,  not  at  all  patterns  of 
real  beiofi  existing  in  corporeal  substances, 
for  that  the  same  body  which  seems  cold  to 
one  hand  seems  warm  to  another.    Now, 
why  may  we  not  as  well  argne  that  figure 
and  extension  are  not  patterns  or  resem- 
bhmccs  of  qualities  existing  in  matter,  be- 
cause, to  the  same  eye,  at  different  sta- 
tions,  or  to  ^yes  of  difierent  structure, 
at  the  same  station,  they  appear  various  P 
Again,  sweetness)  it  is  proved,  does  not 
exist  in  the  tfauig  sapid,  because  the  thing 
remaimng  unaltered,  the  sweetness  is  change 
ed  to  Utteniess,  as  in  a  fever,  or  by  any 
otherwise  vitiated  palate.    Is  it  not  as  rea- 
sonable to  say  that  motion  does  not  exist 
out  of  the  mind,  since  if  tlie  succession  of 
ideas  in  the  mind  become  sinister,  the  mo- 
tion, it  is  acknowledged,  will  appear  slower, 
without  any  external  alteration?    Agam, 
were  it  possible  for  solid  figured  bodies  to 
exist  out  of  the  mind,  yet  it  were  impossi> 
ble  for  us  ever  to  know  it :  our  senses,  in- 
deed, give  us  sensations  of  ideas,  but  do  not 
teU  us  that  any  thing  exists  without  the 
mind,  or  unperceived,  like  those  which  are 
perceived ;  this  the  materialists  allow.    No 
other  vray  therefore  remains,  but  that  we 
know  them  by  reason's  inferring  their  ex* 
istence  from  what  is  immediately  perceived 
by  sense;  but  how  should  reason  do  this, 
when  it  is  confessed  there  is  not  any  nece»» 
aary  connection  between  our  sensations  and 
these  bodies?    It  is  evident,  from  the  phae- 
nomena  of  <ireams,  piurensies,  dec.  that  we 
may  be  affected  with  the  ideas  we  now 
have,  though  there  were  no  bodies  existing 
without  them ;  nor  does  the  suppoaitiou  of 
external  bodies  at  all  forward  us  in  con« 
ceiving  how  our  ideas  should  com»  to  be 
produced." 

EXOACANTHA,  m  botany,  a  genus  of 
the  Pentandria  Digynia  class  and  order. 
Natural  order  of  UmbeUatae.  Essential 
character:  invohite spiny;  involncle  hahr* 
edy  with  unequal  rays;  flowers  all  herma- 
phrodite, vritfa  equal,  infiex,  heart-shaped 
petals ;  seeds  ovate,  striate.  There  is  but 
one  species,  vix,  £.  heterophylla,  found  by 
Biliaidiere  near  Nasareth. 

EXOCCETUS,  the  JiymgfiA^  in  natural 
history,  a  genus  of  fishes  of  tlie  order  Ab- 
dominales.  Generic  character:  head  scaly ; 
month  without  teeth ;  jaws  connected  on 
aarb  side ;  giU  membrane,  ten- rayed  -,  pec- 

VOL.  HI. 
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toral  fins  very  long  and  large,  and  giving, 
to  a  certain  degree,  the  power  of  fliglit. 
There  are  three  species.  We  sliall  particu- 
larly notice  the  £.  exilien,  or  the  Mediter- 
ranean flyi  ^-fish.  This  is  about^,  fourteen 
inches  in  length,  and  is  found  principally  in 
the  Mediterranean  and  AtUmtic  Seas,  fre- 
quently alone,  and  sometimes  in  small  com- 
panies. By  tiie  extraordinary  length  of  its 
pectoral  fins  it  is  enabled  to  quit  the  vrater 
and  support  a  flight,  about  three  feet  above 
the  surfiice,  .for  the  distance  of  eighty  or 
a  hundred  yards,  after  which  it  is  obliged 
to  return  to  the  water  and  moisten  its  fins, 
which,  even  in  this  short  progress,  become 
hard  and  dry.  These  fishes  are  persecuted 
by  the  dorado  under  the  vrater,  and  by  the 
gull,  or  albatross,  above  the  surface  of  it, 
and  thus  often  escape  destmction  by  the 
one  only  to  incur  It  from  the  other.  This 
fiicnlty  of  maintaining  short  flights  in  the 
air  is  possessed  by  several  other  fishes,  par- 
ticnbrly  by  the  scorpaena  and  the  trigla. 
The  air-bladder  of  the  flying-fish  is  ex- 
tremely large,  and,  of  consequence,  higlily 
assisting  to  its  aerial  progress.  The  roe  of 
tliis  fish  is  reported  to  be  highly  caustic ; 
the  smallest  quantity  applied  to  the  tongue 
producing  some  degree  of  excoriation.  For 
*a  representation  of  the  oceanic  flying-fish^ 
see  PiscM,  Plate  IV,  fig.  f . 

EXORDIUM,  in  rhetoric,  is  tiie,  pream- 
ble or  beginning,  serving  to  prepare  the  au- 
dience for  the  rest  of  the  disoourse.  Exor- 
diums are  of  two  kinds,  either  just  and  for- 
mal, or  vehem^.it  and  abrupt.  Hie  last  are 
most  suitable  on  occasions  of  extraordinary 
joy,  indignation,  or  the  like.  All  exordiums 
should  be  composed  with  a  view  to  capti- 
vate the  good  will,  or  attract  the  attention 
of  the  audience.  The  first  may  be  done  by 
paying  them  some  compliment:  thus  St. 
Paul,  *'  I  tiiink  myself  happy,  king  Agrippa, 
because  I  shall  answer  for  myself  this  day 
before  thee,  touching  a!!  the  things  whereof 
I  am  accused  with  the  Jews,  especially 
because  I  know  thee  to  be  expert  in  all 
customs  and  questions  which  are  among  the 
Jews." 

The  requisites  in  an  exordium  are,  l. 
Propriety,  whereby  it  becomes  of  a  piece 
with  the  subject,  and  mdtches  it  as  a  part 
does  a  whole :  in  this  the  Greeks  were  very 
defective.  9.  Modesty,  which  very  much 
reconunends  the  orator  to  the  fiivonr  of  his 
audience.  And,  5.  Brevity,  not  amplified 
or  swelled  with  a  detail  of  circumstances. 
•  EXOTERIC,  and  Esoteric,  terms  dc 
noting  external  and  internal,  and  applied 
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to  tbe  double  doctrine  of  the  tncietit  philo-  gnren  table  of  oboervations:  tbat  a,  iht 

•opbers:  the  one  wai  public  or  exoterie,  nnmber  of  yean  which,  taking  tbem  one 

the  other  secret  or  esoteric    llie  fint  was  with  another,  tiiey  actoally  enjoy,  and  may 

that  which  they  taught  openly  to  the  wortd,  be  considered  as  sure  of  eiyoying;  those 

the  latter  was  confined  to  a  soiaU  number  who  live  or  surviYe  beyond  that  period, 

of  disciples.    See  Psripatetics.  enjoying  as  much  more  time,  in  proportion 

EXOTIC,  an    appellation   denoting  a  to  their  nnmber,  as  those  who  fall  short  of 

thmg  to  be  the  produce  of  foreign  countries,  it  eqjoy  less.    See  Life,  duntiim  qfl 

£xotic  plants  of  tlie  hot  climates  are  veiy  EXPECTORANTS,  an  appellation  gir- 

nnmeroos,  and  require  the  utmost  atten-  en  to  those  medicines  which  Militate  the 

tion  of  the  gardener  to  make  them  thrive  dischuging  the  contents  of  the  lungs, 

with  us.             %  EXPECTORATION,  the  act  of  evaco- 

EXPANSION,  in  natural  philosophy,  ftt|ng  or  bringing  up  phlegm,  or  other  mat- 
the  enfaugcmeBt  or  increase  of  bulk  in  bo-  ters  out  of  the  trachea,  lungs,  &c.  by  cough- 
dies,  chi^  by  means  of  heat  This  is  one  ing,  banking,  spittmg,  &c. 
of  the  moat  goieralefiecto  of  caloric,  being  EXPEDITION,  m  military  affiurs,  is 
common  to  all«  bodies  whatever,  whether  chiefly  used  to  denote  a  voyage  or  marrJi 
solkl  or  fluid,  or  in  an  aeriform  state.  In  against  an  enemy,  the  success  if  which  de- 
some  cases  bodies  seem  to  expand  as  they  peads  on  rapid  and  unexpected  movements, 
grow  cold,  as  water  in  the  act  of  freezing ;  No  rules  have,  or  probably  can  be  given  for 
ttiis,  however,  is  known  to  be  no  exception  the  application  of  expeditions  generally ; 
to  the  geneial  rule,  but  is  owing  to  the  ar>  they  depend  on  circumstances  that  cannot 
rangement  of  the  particles,  or  to  crystalli-  be  foreseen;  they  seem  to  tlepend  on  the 
aation,  and  is  not  a  regidar  and  giadnal  ex-  following  maxims:  1.  Secresy  of  prepa- 
pansion  like  that  of  metals,  or  other  solid  ration  and  concealment  of  design.  S.  The 
substances  by  means  of  heat.  In  various  means  must  be  proportional  to  the  end. 
metals  likewise  an  expansion  takes  place  in  3.  Hiere  must  be  an  accorate  knowledge  of 
passing  from  a  fluid  to  a  solid  state,  which  the  state  and  sttaation  of  the  country.  4. 
is  accounted  for  in  the  same  way.  The  ex-  '  The  p!an  must  be  well  arranged,  and  the 
paosion  of  solids  is  exhibited  by  tlie  Pyro-  coomiander  perfectly  adapted  to  the  parti- 
METER  (which  see) ;  a  rod  of  iron,  for  cular  sort  of  business, 
instance,  becomes  sensibly  longer  and  huger  EXPERIENCE,  a  kind  of  knowledgo 
in  all  its  dimensions  in  passing  from  a  low  acquired  by  long  use,  without  any  teacher, 
to  a  high  state  of  temperature.  Theexpan-  Mr.  Locke  says  that  men  receive  all  the 
sion  of  fluids  is  shewn  by  the  thermometer,  materials  of  knowksdge  from  experience 
and  is  the  principle  upon  v  fLch  that  Useful  and  observation.  Experience  then  consists 
instrument  is  constructed ;  by  inunersing  a  in  the  ideas  of  thmgs  %re  have  seen  or  read, 
thermometer  mto  hot  water,  the  mercury,  which  the  judgment  has  reflected  on,  to 
or  other  fluid,  contained  ui  it  unmediately  Ibrm  itself  a  rule  or  method, 
expands.  See  Thermometer.  The  de-  EXPERIMENTAL pibilssofiAy,  that  phi- 
gree  of  expansion  produced  in  difierent  losophy  which  proceeds  on  experiments, 
liquids,  varies  very  considerably.  In  gene-  which  deduces  the  laws  of  nature,  and  the 
ral,  the  denser  the  fluid,  the  less  the  expan-  properties  and  powers  of  bodies,  and  their 
sion«  water  expands  more  tlum  mercury,  actions  upon  each  otber,  from  sensible 
andalcohol,  which  is  lighter  than  water,  ex-  experiments  and  observations.  The  bnsi- 
pands  more  than  vrater.  Tlie  expansion  of  ness  of  experimental  philosophy  is  to  in- 
serifomi  fluids  may  be  exhibited  by  bring-  quire  into  and  to  investigate  the  reasons  and 
ing  a  bladder,  partly  filled  with  air,  and  the  causes  of  the  various  appearances  or  phse- 
neck  closely  tied,  near  the  fire ;  the  bhid*  nomena  of  nature,  and  to  make  the  truth 
der  will  soon  be  distended,  and  will,  if  the  or  probability  thereof  obvious  and  evident 
beat  be  strong  enough,  burst  Metals  ex«  to  die  senses,  by  plain,  undeniable,  and  ado- 
paud  in  the  foUowmg  order,  those  that  ex-  quate  experiments,  representing  the  several 
pand  most  are  placed  first :  zinc,  lead,  tin,  parts  of  tlie  grand  machinery  and  agency  of 
copper,  bismuth,  iron,  phitina.  nature. 

EXPECTATION  of  ^y<*,  a  term  used  by  In  our  inquuies  into  natore,  we  are  to 

the  writers  on  life  annuities  and  reverRions,  be  conducted  by  those  rales  and  maxima 

and  whidi,  according  to  Dr.  Price,  signifies  which  are  found  to  be  genuine,  and  conso* 

the  mean  continuance  of  any  given  single,  nant  to  a  just  method  of  physical  reasoning ; 

Joint,  or  surviving  lives,  according  to  any  and  these  rules  of  philosophizing  are  l^ 
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the  grettetl  wuter  in  idence.  Sir  hme 
Newton,  itdconed  four,  wiuch  are  «  foU 
Idwi: 

1.  More  causes  of  naliiTal  thinss  are  not 
to  be  admitted,  than  are  both  trae,  and 
aoffieient  to  cxpfadn  die  phaenomena;  for 
nature  does  nothing  in  vain,  bnt  is  simplei 
amd  delights  not  in  superBaons  canses  of 


S.  And,  therefore,  of  natural  eflects  of 
the  same  lund,  the  same  canses  are  to  be 
assigned,  as  iar  as  it  can  be  done ;  as  of 
respiration  in  manand  beasts,  of  the  descent 
of  stones  in  Europe  and  America,  of  light 
in  a  cnKnary  fire  and  in  the  sun,  and  of 
the  reBection  of  light  in  the  earth  and  in 
the  planets, 

3.  The  qualities  of  natnial  bodies  which 
cannot  be  increased  or  diminisbed,  and 
agree  to  all  bodies  in  which  experimenta 
can  be  made,  are  to  be  reckoned  as  the 
qoalities  of  all  bodies  whatsoever:  thns, 
because  extension,  dtvisibQity,  hardness, 
impenetrability,  mobflity,  the  yb  inter- 
ti»,  and  gravity,  are  tend  in  all  bodies 
which  hU  under  our  cogniance  or  inspec- 
tion, we  may  justly  conclude  they  belong 
to  aU  bodies  whatsoever,  and  are  therefore 
to  be  esteemed  the  original  and  universal 
properties  of  all  natural  bodies. 

4.  In  eiperimentsl  philosophy,  prepoai- 
tioQs  collected  f&rom  the  phsenomena  by  in* 
doctioa,  are  to  be  deemed  (notwithstanding 
cootniy  hypotheses)  either  exactly  or  veiy 
nearly  true,  till  other  phmnomena  occur, 
by  which  they  may  be  rendered  either 
more  accurate,  or  liable  to  exception. 
This  ought  to  be  done,  lest  arguments  of  in- 
duction should  be  destroyed  by  hypothesis. 

These  four  rules  of  philosophizing  are 
premised  by  Sir  Isaac  Newton  to  his  third 
book  of  the  **  Prindpia;*'  and  more  parti- 
colarly  explained  by  him  m  his  ''  Optics," 
where  be  exhibits  the  method  of  proceeding 
in  pfailoaophy,  the  first  part  of  which  is  as 
f€»llows : 

^  As  in  nmtbematics,  so  in  natoial  history, 
tbe  investigation  of  difficult  things,  by  way 
of  analysis,  ought  always  to  precede  the 
method  of  composition.  This  analysis  con- 
sists in  making  experiments  and  observa- 
tions, and  in  drawing  general  conclusions 
from  them  by  induction  (i.  f.  reasoning  ' 
from  the  anaJogy  of  thbigs  by  natural  con* 
sequence)  and  admitting  no  objections 
aipunst  the  condusions,  but  what  are  taken 
from  experiments  or  certain  tniths.  And 
aUbomh  the  nrgniag  from  experiments  and 
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,  by  hiduction,  be  no  demor* 
stration  of  general  conclusions,  yet  it  is  the 
best  way  of  aigniag  whidi  the  nature  of 
things  admits  of,  and  may  be  looked  on  as 
so  much  the  stranger,  by  bow  modi  the 
indnction  is  more  general ;  and  if  no  excep- 
tion oecur  from  phmnomena,  the  condasiott 
may  be  pronounced  generally;  but  if,  at 
any  time  afterwanfe,  any  exception  shall 
occur  from  experiments,  it  may  then  be 
pronouncefl  with  such  eaoceptions :  by  tiiis' 
way  of  analysis  we  may  proceed  from  com- 
pounds to  mgredlents,  and  ftmn  motions  to 
the  canses  produdng  them;  and,  in  gene- 
ral, from  effects  to  their  causes;  and  from 
perticafau'  causes  to  more  general  ones,  tiD 
the  aff]|umeBt  ends  in  the  most  general: 
this  is  the  method  of  analysis.  And  that  of 
synthesis,  or  composition,  consists  in  assum- 
ing canses,  discovered  and  esUbiished  as 
prindples,  and  by  them  explaining  the  |^ue- 
nomena,  proceeding  from  them,  and  prov- 
ing the  exphmalions."  See  Acoustics, 
Aerostation,  Elbctricitt,  Htj>ro8Ta- 
Tjcs,  Magnbtism,  MficuAMics,  Optics, 
Pm  BUMATics,  Sec.  dec. 

£XP£RIM£NTUM  cmds,  a  capital, 
leading,  or  decisive  experiment ;  thus  term- 
ed, dther  on  account  of  its  being  like  a 
cross  or  duection  post,  placed  in  the  meet- 
ing of  several  roads,  guiding  men  to  the> 
tme  knowledge  of  the  nature  of  that  thing 
they  are  inquiring  after ;  or,  on  account  of 
its  bemg  a  kind  of  torture,  wliereby  the  na- 
ture of  the  thing  is,  at  it  werci  extorted  by 
force. 

EXPIRATION,  in  physic,  that  part  of 
respiimtion  whereby  the  air  is  expelled,  or 
driven  out  of  the  hmgs.    See  Ph  y  biology. 

£XPIX>SION,  in  natural  philosophy,  a 
^dden  and  violent  expansion  of  an  aerial, 
or  other  elastic  fluid,  by  which  it  instantly 
throws  off  any  obstacle  that  happens  to  be 
in  the  way,  sometimes  with  incredible 
force,  and  in  such  a  manner  as  to  prodoce 
the  most  mtonishing  effects.  It  difien 
fit>m  expansion  in  this,  that  the  bitter  is  a 
gradual  and  continued  power,  acting  uni* 
fbrmly  for  some  time,  vrhereas,  the  former 
is  always  sudden,  and  only  of  momentary 
duration.  The  expansiona  of  soKd  bodies 
do  not  terminate  in  violent  explosions,  on 
account  of  their  slowness,  and  the  small 
space  through  wliich  the  metal,  or  other 
expanding  substance,  moves.  Thus  wedgea 
of  dry  wood  driven  into  stone,  and  wetted, 
will  cleave  the  most  solid  blocks,  but  they 
never  throw  the  parts  to  any'distnc^  at 
H  f 
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v  Che  case  witii  gunpowder ;  but  the  expan- 
sion of  elastic  fluids  will  burst  solid  sab- 
stances,  and  throw  the  fragments  a  great 
way  off:  for  this  two  reasons  have  been 
assijpied:  1.  The  immense  velocity  with 
wljich  aerial  fluids  expand,  when  suddenly 
affected  with  high  degrees  of  heat :  and  t. 
The  great  celerity  with  which  they  acquire 
heat,  and  are  aflected  by  it.  As  an  exam- 
ple, air  when  heated  as  much  as  iron,  when 
brought  to  a  white  heat,  is  expanded  to* 
four  times  its  bulk,  but  the  meUl  itself  will 
not  be  expanded  the  500dth  part  of  the 
space.  In  the  case  of  gunpowder,  whicii 
IS  well  known  as  an  explosive  substance, 
the  velocity  witli  which  the  flame  moves, 
is  estimated  at  7000  feet  in  a  second. 
Hence  the  unpnlse  of  the  fluid  is  mconceiv- 
nbly  great,  and  the  obstacles  on  which  it 
strikes  are  hurried  off  with  vast  velocity, 
viz.  at  the  rate  of  27  miles  per  minute. 
The  velocity  of  the  bullet  is  also  promoted 
by  the  sudden  propagation  of  the  heat 
through  the  whole  body  of  air,  as  soon  as 
it  is  extricated  from  the  materiab  of  which 
the  gunpowder  is  made,  so  that  it  strikes- 
nt  once.  Hence  it  has  been  inferred,  that 
explosion  depends  fint  on  the  qoantity  of 
elastic  fluid  to  be  expanded :  secondly,  on 
the  velocity  it  acquires  by  a  certain  degree 
of  beat ;  and  thhrdly,  on  the  celerity  with 
which  the  degree  of  heat  affects  the  whole 
expansile  fluid. 

EXPONENT;  in  algebra,  is  a  number 
placed  over  any  power  or  involved  quan- 
tity, to  shew  to  what  height  tlie  root  is 
raised :  thus,  2  u  the  exponent  of  jr',  and  4 
the  exponent  of  x^,  or  xxxx.  I1ie  rule  for 
dividing  powers  of  tlie  same  quantity,  is 
to  subtract  the  exponents,  and  make  the 
difference  the  exponent  of  the  quotient : 
if,  therefore,  a  lesser  power  is  divided  by 
a  greater,  the  exponent  of  the  qnotient 
must,   by  this  mlcj    be  negative:   thus, 

a*  a*      1 

^  =  «*-»  =  a-».      But^  =  y;    and 

hence  —  is  expressed  by  a*,  with  a  negative 

exponent     It  is  also  obvioos  that  —  =s 

a' 
«>-<  s=a* ;  but  ~.&  1,  aad  therefore  «^  is  1. 

Afterthesamcmaimer,— =  —=(«•-»  = 
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1^-  '=:«-*;  so  that  the  quantities,  «,  i, 

T*  ?'  a^'  ?■'  ^^'  ™*^  ^^  expressed  thos, 

,'^-c.    These 


—  X 


«-', 


,^4 


are  called  the  negative  powers  of  a,  whicli 
have  negative  exponents ;  but  tiiey  are  nt 

the.  same  time  positive  powers  of  .^^  or 

Exponent  of  a  ratio^  is  tlie  qnodent  aris- 
ing from  the  division  of  the  antecedeqt  by 
tlie  consequent :  thus,  in  the  ratio  of  5  ta 
4,  the  exponent  is  1^ ;  but  the  exponent  of 
4 :  5,  is  |.  If  the  consequent  be  unity,  the 
antecedent  itself  is  the  exponent  of  the 
ratio :  thus  the  exponent  of  the  ratio  4  : 1 
b  4,  Wherefore  the  exponent  of  a  ratio  b 
to  unity  as  the  antecedent  is  to  the  conse- 
qnent.  Although  the  quotient  of  the  divi- 
sion of  the  antecedent  by  the  consequent, 
is  usually  taken  for  tlie  exponent  of  a  ratio, 
yet  in  reality  tlie  exponent  of  a  ratio  ought 
to  be  a  logarithm.  And  this  seems  to  be 
more  agreeable  to  Euclid's  defimtion  of 
duplicate  and  triplicate  ratios,  in  his  flfth 
book.  For  1,  3,  9,  are  continual  propor- 
tionals ;  now  if  ^  be  the  exponent  of  the 
ratio  of  1  to^{S,  and  j  or  ^  the  exponent  €f 
the  ratio  of  3  to  9 ;  and  j  the  exponent  of 
the  rdtio  of  1  to  9 ;  and  shice,  according  to 
Euclid,  if  three  quantities  be  proportional, 
the  ratio  of  the  first  to  the  third  is  said  to 
be  the  duplicate  of  th<^  ratio  of  the  first  to 
the  second,  and  of  the  second  to  the  third ; 
therefore  according  to  tliis,  |  most  be  the 
double  of  j,  which  is  very  iklse.  But  it  ia 
well  knc?wn,  the  logarithm  of  the  ratio  of  1 
to  9,  that  is,  the  logarithm  of  9,  is  the  dou- 
ble of  the  ratio  of  1  to  3,  or  3  to  9,  that  is, 
the  logarithm  of  3.  From  whence  it  ap- 
pears that  logarithms  are  more  property  the 
exponents  of  ratios,  tlian  numerical  quo> 
tients;  and  Dr.  Kalley,  Mr.  Cotes,  and 
others,  are  of  the  same  opinion. 

Exponent,  is  also  nsed  in  arithmetic,  ui 
the  same  sense  as  index  or  logarithm. 

EXPONENTIAL  cune,  is  tliat  whose 
nature  Is  expressed  by  an  exponential 
equation.  The  area  of  any  exponential 
curve,  whose  nature  is  expressed  by  this 
exponential  equation  jr'=y  (making  1 4"^ 

1       .    .       1        . 
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there  is  an  exponential  qnantity.  See  the 
next  article. 

ExpoNEifTiAL  qumitUyj  is  a  qnantity 
wfaoat  power  if  a  yariable  quantity,  as 
x*,  0*.  Exponential  quantities  are  of  several 
degrees  and  orders,  according  as  the  expo* 
nents  themselves  are  more  or  less  involved. 
If  the  exponent  be  a  Rimple  qoantity,  as 
z^f  it  is  called  an  exponential  of  the  first  or 
lowest  degree;  but  when  the  exponent  it- 
self is  an  exponential  of  the  fiist  degree,  as 

»^',  it  is  called  an  exponential  of  the  second 
degree.  In  lihe  manner,,  if  tlie  exponent 
itself  be  an  exponential  of  the  second  de- 

gree,  as  x\  ,  it  is  called  an  exponential  of 
the  third  degree,  &c. 

EXPORTATION,  the  act  of  sending 
goods  out  of  one  coontiy  into  another.    In 
modern  times  it  has  been  tlie  pruici))al  ob- 
ject of  commercial  policy,  in  almost  every 
country,  to  encourage  exportation,  except 
with  respect  to  a  few  particular  articles ; 
the  export  of  mannfiictnred  goods  has  been 
promoted  with  a  view  of  encooraging  the 
internal  industry  of  the  country,  and  the 
export  of  foreign  produce,  as  a  means  of 
drawing  wealth  from  other  countries  by  the 
profits  of  the  carrying  trade.    The  excess 
of  the  value  of  goods  exported,  beyond  that 
of  the  imports,  has  usuidly  been  considered 
as  a  criterion  of  the  profits  which  a  counfi^ 
derives  from  fbreign  trade;  but  this  is  a 
▼ery  fidlaeions  mode  of  determining  a  point 
of  great  importance ;  advantageous  foreign 
trade  might  long  exist,  eFcn  if  the  imports 
constantly  exceeded  the  value  of  the  ex- 
ports.   The  laws  in  force  relating  to  ex- 
portation, consbt  prindpally  of  prohibitory, 
or  restrictive  regulations  respecting  buUion, 
corn,  wool,  machinery,  and  tools  used  in 
▼arious  branches  of  mannfrictures,  the  ex- 
portation of  which,  it  is  thought,  might  di- 
minish tiae  necessary  supply  of  provisions 
for  the  consumption  of  the  country,  or  en- 
able foreigners  to  rival  valuable  branches 
of  its  ■mnntetnres.    The  aete  relative  to 
the  exportation  of  wool,  prohibit  the  expor- 
tation, not  only  of  the  article  itself  but  also 
of  live  sheep,  rams,  or  lambs,  fit>m  Great 
Britam,  Irehuid,  Jersey,  Guernsey,  Alder- 
ney,  Sark,  or  Man,  on  peiudty  of  the  for- 
fieiture  thereof,  and  of  the  ships  conveying 
the  same ;  also  31.  ibr  every  sheep,  &c. 
and  the  oflfender  to  snffisr  three  months  soli- 
tary imprisomnent ;  for  a  second  oflence  5/. 
per  sheep,  &c.  and  six  months  imprisim- 
nent :  except  wether  sheep  for  sliips'  use 
only,  put  on  board  by  licence  of  the  port 
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ofiicer  of  the  customs.  A  fmiited  qnantity 
of  wool  is,  however,  permitted  to  be  exr 
ported  from  the  port  of  Southampton  to 
Jersey,  Guernsey,  Aldemey,  and  Sark. 
The  duties  on  exportation,  payable  in  Gre^t 
Britain  and  Ireland,  which  were  formerly 
the  principal  branch  of  the  revenue  derived 
from  foreign  trade,  are  now  of  small  amount 
in  comparison  with  the  duties  payable  on 
goods  brought  into  the  country.    See  CuSr 

TOMS. 

EXPRESSED  otZ.    See  Oir. 

EXPRESSION,  in  chemistry,  or  phar- 
macy, denotes  the  act  of  expressing  out  the 
juices  or  oils  of  vegetables,  which  is  one  of 
the  three  ways  of  obtaining  them ;  the  other 
two  being  by  infusion  and  decoction.    The 
hard  fruits  require  to-  be  well  bruised  pre- 
viously to  expression,  but  herbs  are  only  to 
be  moderately  braised.    Ihej  are  then  to 
be  included  in  a  hair  bag,  and  pressed  be- 
tween wooden  plates  in  the  common  screw 
press,  till  the  juice  ceases  to  run.    The  ex- 
pression of  oils  is  performed  nearly  in  the 
same  manner  as  that  of  juices,  on|y  iron 
plates  are  to  be  used  instead  of  wooden^ 
ones.    The  insipid  oils  of  all  unctuous  seeds 
are  obtained  uninjured  by  this  operation, 
if  performed  without  the  aid  of  heat,  which 
though  it  promotes  the  extraction  of  the 
oil,  gives  it  an  ungratefid  flavour.    The  oils 
expressed  firom  aromatic  substances,  gene- 
rally carry  with  them  a  portion  of  their  es- 
sential oil.    Hence  tlie  smell  and  flavour  of 
the  expressed  oils  of  nutmegs  and  mace. 

Expression,  in  rhetoric,  the  elocution, 
diction,  or  dioice  of  words  in  a  discourse. 
Beautiful  expression  is  the  natural  and  true 
light  of  our  thoughts :  it  is  to  this  we  owe 
ail  the  excellencies  m  discourse,  which  gives 
a  kind  of  vocal  life  and  spirit.  As  the  prin- 
cipal end  of  discourse  is  to  be  understood, 
the  first  thing  we  sliould  endeavour  to  ob- 
tain is  a  richness  of  expression,  or  habit  of 
speaking  so  well  as  to  make  our  thoughti 
easily  understood. 

Expression,  in  painting,  a  natural  and 
lively  representation  of  the  subject,  or  of 
the  several  objects  intended  to  be  shewn. 
The.  expression  consists  chiefly  in  repre- 
senting the  human  body  and  all  its  parts,  in 
the  action  suitable  to  it :  in  exhibiting  in 
the  fiice  tlie  several  passions  proper  to  the 
figures,  and  observing  the  motions  they  im- 
press on  tlijs  external  parts.  See  Paint- 
ing. 

EXSICCATION,  in  pharmacy,  the  dry- 
ing of  moist  bodies,  for  which  two  metliods 
are  usually  employed,  in  one  the  humid 
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parts  are  ednled  by  beat,  in  the  otiier  they 
ire  imbibed  or  absorbed  by  substances, 
ivfaose  texture  is  adapted  to  the  purpose. 
Bodies  combined  with,  or  dissolved  in  a 
fluid,  require  the  first:  such  as  are  only 
superficially  mixed  with  it,  are  separated 
by  the  second  method.     Vegetables  are 
usually  exsiccated  by  the  natural  warmth 
of  the  air,  but  the  assistance  of  a  gejitle 
artificial  heat  is  often  found  very  useful. 
By  a  moderate  fire  the  more  tender  flowers 
may  be  dried  in  a  short  time  without  any 
considerable  loss,  either  of  their  odour  or 
lively  colour,  which  would  be  iqjured,  or 
perhaps  destroyed,  by  the  more  slow  exsic« 
cation  in  the  air.    Some  plants,  partica- 
larly  those  of  the  acrid  kind,  lose  tlieir  vir- 
lues  by  that  proce^. 

EXTENSION,  in  philosophy,  one  of  the 
common  and  essential  properties  of  body, 
w  that  by  which  it  possesses  or  takes  up 
■ome  part  of  univerMl  space,  which  is  call- 
ed the  phce  of  that  body. 

Extension  w  divided,  1.  either  into 
length  only,  and  then  it  is  called  a  line ;  or, 
2.  Into  length  and  breadth,  which  is  called 
a  superficies ;  or,  3.  Into  length,  breadth, 
and  depth,  which  is  called  a  solid;  being 
tlie  three  dimensions  according  to  the 
qmintity  of  which  the  magnitude  or  bulk 
of  bodies  are  estimated.  Extension,  ac^ 
cording  to  Mr.  Locke,  is  space  considered 
between  the  extremities  of  matter,  which 
fills  up  its  capacity  with  something  solid, 
tangible,  and  moveable.  Space,  says  that 
philosopher,  may  be  conceived  without  the 
idea  of  extension,  which  belongs  to  body 
only. 

EXTENSOR,  an  appellation  given  to 
several  muscles,  from  their  extending  or 
atretching  the  parts  to  which  they  belong. 
See  Anatomy. 

EXTENT,  in  law,  a  writ  of  execntion  or 
eonunisstoD  to  the  sheriff,  of  one  who  being 
bound  by  statute,  has  forfeited  his  l>ond, 
for  tiie  valoeing  of  hmds  or  tenements; 
sometimes  the  act  of  the  sheriff  upon  this 
writ. 

EXTERMINATION,  in  general,  the 
extirpating  or  destroying  something.  In 
algebra,  surds,  fractions,  and  unknown 
quantities  are  exterminated  by  the  rules 
lor  reducing  equations.  Thus  to  take  away 
the  fractional  form  ftom  these  equations 

«       i;  Md  *^A^  =';  in  both  cases 
ft       tf*  tc  y 

we  moltiply  the  fwrnerator  of  one  fraction 
by  the  daoominator  of  the  other,  and  the 
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equations  become  ay  =  6x and  «^r  4" *V 
=icjr:  80  again  to  take  away  the  aign  oif 
the  square,  or  cube,  or  other  root,  mm 
^^jfTf  =  49(  we  raise  the  4s  to  the 
second  power,  and  take  off  the  sign  of  the 
root  on  the  other  side  of  the  e<pnition  tknn 
«* 4-  |ir*=:  162* :  and  when  »  %^a  -|-  6  =  *: 
then  a  -f-  6  =  x".  To  extermniate  a  quan- 
tity fit>m  any  equation  there  are  divers 
niles.    See  Algebra. 

We  shall  however  give  an  instance  in  this 
place:  thus  to  exterminate  y  out  of  these 
two  equations  o  -4-  '  =   ^  4"  y 

3  6  =:  8:r  4-  y 
subtract  the  upper  equation  from  the  under 
and  there  remains  S6*— a  —  x  =  2x  —  A, 

hence  3*  =  46 — a  and  4=:  I     T"    . 

Suppose  also  two  equations  given  involv- 
ing two  unknown  quantities,  as 
cax  +  bff  =  ci  then  shall  y=??£zJ^ 

Where  the  iramerator  is  the  difference  of 
the  products  of  the  opposite  coefficients, 
in  the  orders  in  which  y  is  not  found ;  and 
the  denominator  is  the  difierence  of  the 
products  of  the  opposite  coefficient^  taken 
from  the  orders  that  involve  the  unknown 
quantities.  For  from  the  first  equation  it 
appears  that  ax  =  c  —  by,  and  x  = 

^      ^'  and  fitim'  the  second  equation. 


that  dx  szf —  ey,  and  x  =: 


d     ' 
rb^w^,'.Z^J^  =,t±p .  MHi  erf- 

d6y  =  ii/— a ey,  whence  «tfy  —  dhyzst 

af'-ed'y  andy  ==  -^ -j.. 

y  '         '        ae~^db 

To  exemplify  this  theorem,  suppose  o  := 

6,  6  =  7,  c  =  100,  d  =  3,  tf  =  8,  and/:^ 


80.   Theny  = 


5    X  80  —  3  X   XOO 
5    X    8—3x7 


100        e   *      -  -I  240  1« 

— r-=  5  r-r ;  and  x  =:  —--=18-—. 
19  19'  -       19  19 

If  three  or  four  equations  are  given,  in- 
volvmg  three  or  four  unknown  quantities, 
their  values  may  be  found  much  in  the  same 
maimer. 

EXTERNAL  iiwdicia«s,  the  same  with 
local  or  topical  medicines. 

External  0Mgle$,  are  the  arigles  on  tiie 
outside  of  any  right-lined  figure,  when  all 
the  sides  are  severally  produced,  and  they 
are  all,  taken  together,  equal  to  four  right 
angles. 

EXTINGUISHUENT,  in  bw, 


«fw  •  right,  litle,  or  interast  is  dertroyed,  cidwiti  of  the  cnmlum,  is  when  one  or 

or  lihen  awsy  by  the  act  of  God,  open-  more  of  the  blood-vessels  that  are  distri- 

tkm  of  law,  or  act  of  the  party,  it  is  catted  boted  on  the  dura  mater,  is  broke  or  dt- 

aa  extingniriiiiieat  j  a  creditor's  accepting  vided,  ivhereby  there  is  such  a  discbarge  of 

m  higher  security  than  he  had  before  is  an  blood  as  greatly  oppresses  the  brain,  and 

extmgoishment  of  the  fint  debt  disturbs  its  offices ;  frequently  bringing  on 

EXTORTION,  m  hw,  any  opprenion  violent  pahn,  and  otlier  mischief ;  and,  at 

by  colour  or  pretence  of  right  length,  death  itself,  unless  the  patient  is 

EXTRA  judicial,  in  law,  is  when  judg-  timely  reUered. 

ment  is  given  in  a  cause  or  case  not  de-  EXTREME  and  mean  proporfioii,  in  geo- 

pcnding  m  that  court,  where  such  judg-  metry,  is  when  a  line  is  so  divided  into  two 

nsent  is  given,  or  wherein  the  judge  has  no  parts,  that  the  rectangle  under  the  whole 

jurisdiction.  line,  and  the  lesser  segment,  is  equal  to  the 

ExTMA  jwrodUaJ,  ont  of  any  parish ;  pri-  square  of  the  greater  segment 

varied  or  exempted  ftom  the  duties  of  a  EXU  VI^  among  natnratists,  denote  the 

pauish.  cast-off  parts  or  coverings  of  animals,  as 

EXTRACT,  hn  pharmacy,  the  soluble  theskinsofserpentojCaterpiUars,  and  other 

parte  of  vegetable  substances,  fint  dissolv-  insects.    See  Entomology. 

ed  in  spirit  or  water,  and  then  reduced  to  M.  Reaumur  is  .very  particplar  in  de- 

the  consistence  of  a  thick  syrup,  or  paste,  scribing  the  manner  in  which  the  caterpillar 

by  evaporation.    See  Pharmacy.  tribe  throw  off,   or  extricate  themselves 

EXTRACTION,  in  chemistiy,  is  the  from   their  exuviae.     See  voL  i.  of  the 

general  operation  by  means  of  which  we  **  History  of  Insecte." 

separate  and  extract  from  very  compound-  The  crab,  as  is  well  known,  can  even 

ed  bodies  of  the  vegetable  and  animal  throw  off  its  limbs  at  pleasure,  which  are 

kingdoms,  different  matters  contained  in  agam  replaced  by  new  ones.  See  Cancer. 

them.      For  this  purpose  alcohol,  water,  Exuviis  is  also  used  for  the  remains  of 
acids^  and  alkalies  are  made  use  of.  Here- .  sea  animals,  found  fos8ile,and  more  properly 

fore  extraction  is   performed  by  dissolu-  called  extraneous,  or  marine  fossils. 

tions,  macerations,  iuiusions,  &c.  EYE.    See  Anatomy  and  Optics. 

Extraction,  in  surgery,  is  the  drawing  Eye,  in  architecture,  is  used  to  signify 

any  foreign  matter  out  of  the   body  by  any  round  window  made  in  a  pediment,  an 

the  hand,  or  by  the  help  of  instruments.  attic,  the  reins  of  a  vault,  or  the  like. 

Extraction,  in  genealogy,  implies  the  Eye  of  a  d«m«,  an  aperture  at  tlie  top  of 

stock  or  fomily  from  which  a  person  is  a  dome,  as  that  of  the  Itetheon  at  Rome, 

descended.  or  of  St  Paul's  at  London:  it  is  usually 

Extraction  of  ro«ls,  in  algebra  and  covered  with  a  lantern, 

arithmetic,  the  method  of  findii^  the  root  Eye,  in  agriculture  and  gardening,  signi- 

of  any  power  or  number.    See  Algebra.  fies  a  little  bud,  or  shoot,  inserted  into  a 

EXlltACTOR,  in  midwifoiy,  an  instro-  tree,  by  way  of  graft. 

meat,  or  foreeps,  for  extracting  children  by  Eye  rfa,  trte^  a  small  pointed  knot  to 

the  bead.    See  Midwipert.  which  the  leaves  stick,  and  from  which  the 

EXTRAVASATION,  in  contnsiona,  fi»>  slioots  or  sprigs  proceed, 

sores,  depressioas,  firactaras,  and  other  ac*  EvB-Mf  A^.    See  Edphraiia. 


F. 

Fthe  sixth  ktter  of  the  alphabet,  and  with  tlie  Greek  f ,  or  pA  in  English  words, 

9  fourth  consonant,  is  by  some  reckon-  and  is  only  written  in  words  of  Latin  origin, 

ed  a  mate,  and  by  odien  a  semi-vowel :  it  pk  being  used  instead  of  it  in  those  derived 

is  formed  byfordng  the  breath  out  strongly,  firom  the  Greek.    Suetonius  tells  us,  that 

and  at  the  same  time  joining  the  upper  teeth  the  emperor  Chmdius  invented  the  /,  and 

and  under  lip :  it  has  much  the  same  sound  two  other  letters  ;  and  that  it  had  the  force 
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I 

of  V  coBsonanty  and  was  wrote  inverteH 

a- 

As  a  nomera),  Fdenotes  40,  and  with  a 
dash  over  it  thin  P,  40,000 :  in  music,  it 
btands  for  the  bass  clef;  and  frequently  for 
forte,  as^does  for  forte  forte. 

As  an  abbreviation,  F  stands  for  jiUuM, 
ffllow^  and  the  like :  thus  F.  R.  S.  signifies 
Fellow  of  tlie  Royal  Society. 

FA,  in  music,  one  of  the  syllables  invent- 
ed by  Guido  AreHne,  to  mark  the  fourth 
note  of  the  modem  scale,  which  rises  thus, 
utf  rtf  miyfa. 

Musicians  distinguish  twoya's,  vis.  the 
flat,  marked  with  a  J  ,  or  ^ ;  and  the  sharp 
or  natural,  marked  thus  1:),  and  called  biqua- 
dro. 

FABER,  a  fish  of  the  leiis  kind,  called 
in  English  doree,  or  John  doree.  See 
Zbus. 

FABLE  is  nsed  for  the  plot  of  an  epic 
or  dramatic  poem,  and  is,  according  to 
Aristotle,  the  principal  part,  and,  as  it 
were,  the  soul  of  a  poem, 

FABRICIA,  in  botany,  a  genus  of  the 
Icosandria  Monogynia  class  and  >order. 
Calyx  five-cleft,  half  superior;  five  petals, 
without  claws;  ittigma  capitate;  capsule 
many-celled;  seeds  vringed.  There  are 
two  species;  viz.  the  myrtifolia  and  the 
laevigata,  botii  found  in  New  Holland. 

FACE,  comprehends  all  that  part  of  the 
bead  which  is  not  covered  with  the  com- 
mon long  hair.    See  Anatomy. 

Face,  or  facade^  in  architecture,  the 
fiout  of  a  building,  or  the  side  which  con- 
tains the  chief  entrance.  Sometimes,  how- 
ever, it  is  used  for  whatever  side  presents  to 
the  street,  garden,  court,  &c  or  is  opposite 
to  the  eve. 

Face,  in  fortification,  an  appellation 
given  to  several  parts  of  a  fortress,  as  the 
face  of  a  ba&tion,  &c. 

FACET,  or  Facbttb,  among  jeweUers, 
f  lie  name  of  the  little  Ikcrs  or  planes  to  be 
found  in  bnlli«int  and  rose  dhunonds. 

FACTITIOUS,  any  thing  made  by  art, 
in  oppositicn  to  what  is  the  produce  of  na- 
ture. Thus,  factitious  cinnabar  is  opposed 
to  native  cinnaW.    See  CmirABAit. 

FACTOR,  in  commerce,  is  an  agent  or 
correspond*  nt  residing  beyond  the  seas,  or 
in  some  remote  part,  commissioned  by  mer- 
ohanls  to  buy  or  sell  goods  on  their  accoimt, 
or  assist  titem  in  carrying  on  their  trade. 

A  factor,  in  law  and  m  mercliandise, 
is  one  authorized  to  sell  goods  and  mer- 
clnndisc,  and  otherwise  act  for  his  prin- 
cipal, with  an  allowance  or  commission 
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for « his  carB.  He  most  pursue  his  orders 
strictly.  He  is  accountable  for  all  kwlul 
goods  conung  to  his  hands;  yet  if  the  fiiclor 
buy  goods  for  his  principal,  and  they  re- 
ceive damage  in  his  possession,  through  ne 
negligence  of  his,  tlie  principal  shall  bear 
the  loss ;  and  if  a  Actor  is  robbed^  he  shnll 
be  discharged:  if  a  factor  act  contrary  to 
his  orders  in  selling  goods,  he  is  liable  for 
the  loss,  though  there  may  be>i  probability 
of  advantage  by  his  act:  so  he  is  liable  for 
not  making  insurance,  if  ordered  to  do  so. 

Factor,  in  multiplication,  a  name  givea 
to  the  mnltipUer  and  multiplicand,  because 
tliey  constitute  the  product.  See  Arith- 
metic 

FACTORAGE,  called  also  commissioa, 
is  the  allowance  given  to  ^tors*by  the 
merchant  who  employs  them. 

FACTORY  is  a  place  vhe're  a  consider- 
able number  of  fiictors  reside,  to  negoUate 
for  theur  masters  and  employers.  The  moat 
considerable  fiustories  belonging  to  the 
British  are  those  established  in  the  East 
Indies.  There  were  also  fiu;tories  in  Por-  > 
tugal,  Turkey,  and  at  Hamburgh,  Peters- 
burgh,  Dantzic,  and  Amsterdam,  all  en- 
dowed with  certain  privileges.  The  ascen- 
dency of  the  French  Emperor,  for  the  pre- 
sent, at  least,  has  put  an  end  to  these,  or  to 
the  most  of  them.  We  tnut,  however,  that 
a  chahge  of  circumstances  may  hereafter 
phice  things  on  their  old  footing. 

FACUL£,  in  astronomy,  certain  bright 
and  shimng  parts,  which  the  modem  astro- 
nomers have,  by  means  of  telescopes,  ob- 
served upon  or  about  the  surfiu:e  of  the 
sun ;  they  are  but  very  seldom  seen.  One 
was  seen  by  Hevelius  in  1634,  whose  breadth 
was  said  to  be  equal  to  a  third  part  of  the 
sun's  diameter. 

FACULTY,  in  law,  n  privUege  granted 
to  a  penon,  by  fiivour  and  indolgence,  of 
doing  what,  iy  law,  be  ought  not  to  dow 
For  granting  these  privileges,  there  b  a 
court  under  the  Archbishop  of  Canterbury, 
called  the  court  of  the  faculties,  the  chief 
ofiiccr  whereof  is  styled  master  of  the  fa- 
culties, who  has  a  power  of  granting  dispen- 
sations in  divers  cases,  as  to  many  vrifhout 
the  bans  being  first  publuhed  i  to  eat  flesh 
on  days  prohibited;  to  ordain  a  deacon  un- 
der age ;  for  a  son  to  succeed  his  hther  in 
Ills  benefice ;  a  clerk  to  bold  two  or  more 
livings.  Ace. 

Faculty,  in  the  schools,  a  term  applied 
to  the  difierent  members  of  an  umversity, 
divided  according  to  the  arts  and  sciences 
taught  there :  thus  in  most  univenitiea  tkert 
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•reibvrftcnItieB,  viz.  l.  Of  arts,  whidi  in- 
chide  hnniaiiity  and  philosophy.  f«  Of 
theology.*  3.  Ofphytie.  And,  4.  Ofcml 
law.  The  dejpiees  in  the  several  Acolties 
of  oor  universities  are  those  of  batchelor, 
master,  and  doctor. 

Faculty  ofadtoeate$,  a  term  applied  to 
the  college  or  society  of  advocates  in  Scot- 
land, who  plead  in  all  actions  before  the 
Court  of  Session.  They  meet  in  the  begin- 
ning of  every  year,  and  choose  the  annual 
officers  of  the  society,  viz,  dean,  treaaurer, 
clerks,  private  and  public  examinators,  and 
a  cnrator  of  the  library. 

FiGCULA,  in  chemistry,  the  substance 
obtained  by  bruising  or  grinding  certain 
Tegetables,'or  grain,  in  water;  the  fiecula 
is  tiiat  part  which  after  standing  some  time 
Jails  to  the  bottom ;  this,  in  plants,  appears 
to  be  only  a  slight  alteration  of  their  muci- 
lage, for  it  differs  from  mucilage  in  no  other 
respect  than  in  being  insoluble  in  cold  wa- 
ter. Most  planti  contain  fbcula,  but  the 
seeds  of  gramineous  and  leguminous  vege- 
tables, and  all  tuberose  roots  contain  it  in 
great  abundance. 

FAGARA,  m  botany,  a  genus  of  the  Te- 
trandria  Monogynia  class  and  order.  Na- 
tural order  of  Dumosse.  Terebintaces, 
Jussieu.  Essential  character:  calyx  four- 
clet>;  corolla  four-petalled ;  capsule -two- 
valvcd,  with  one  seed.  Hiere  are  ten  spe- 
cies. 

FAGONIA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Na- 
tural order  of  Gruinales.  Rutacese,  Jus- 
sieu. Essential  diaracter :  calyx  five-leaved ; 
petals  five,  cordate;  capsule  five-celled,, 
ten-valved,  with  one  seed  ia  each  ceil. 
There  are  three  species. 

FAGR^A,  in  botany,  so  called  in  'ho- 
nour of  Jonas  Theodor  Fagrvus,  M.  D.  a 
genus  of  the  Pentandria  Monogynia  class 
aad  order.  Natural  order  of  Contortse. 
Apocinese,  Jussieu.  Essential  character: 
calyx  bell-sliaped ;  corolla  funnel-shaped ; 
beny  two-celled,  fleshy;  seeds  globular; 
stigma  peltate.    Only  one  species. 

FAGUS,  in  botany,  ckegnui  tree^  a  genus 
of  the  Monoecia  Polyandria  class  and  or- 
der. Natural  order  of  Amentaces.  Es- 
sential character:  male,  calyx  five-clefl, 
bell-ahaped ;  corolla  none;  stamina  twelve 
female,  calyx  four-toothed;  corolla  none 
styles  three ;  capsule  mnricate,  four-valved 
seeds  two.  There  are  five  species,  ««•  two 
cbesmit  ttfees,and  three  of  the  beech,  one  of 
which  if  a  native  of  Cocbincbina* 
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FAINT  oeHiMy  or  Fbigxed  oeftM,  in 
law,  is  a  sort  of  fictitious  smt,  contrived  for 
the  purpose  of  trying  a  particular  question 
of  hctj  and  is  generally  directed  by  the 
Court  of  Chancery. 

FAIR,  a  greater  kind  of  market,  granted 
to  a  town,  by  privilege,  for  the  more  speedy 
and  commodious  providing  of  such  things 
as  the  place  stands  in  need  o£  It  is  inci« 
dent  to  a  fiur,  that  persons  «ball  be  free 
from  being  arrested  in  it  for  any  other  debt 
contracted  than  what  was  contracted  m  the 
same;  or,  at  least,  promised  to  be  paid 
there.  These  fiurs  are  generally  kept  once 
or  twice  a  year,  and,  by  statute,  they  shall 
not  be  held  longer  than  they  ought,  by  the 
lords  thereof,  on  pain  of  their  being  seized 
into  the  King's  hands.  Sec,  Also  proclama- 
tion is  to  be  made  how  long  they  are  to  con- 
tinue ;  and  no  person  shall  sell  any  goods 
after  tlie  time  of  the  fair  is  ended,  on  forfei- 
ture of  double  the  value,  one  fonrtii  to  the 
prosecutor,  and  the  rest  to  the  King.  There 
is  a  toll  usually  paid  in  fiurs,  on  the  sale  of 
things,  and  for  staUage,  picage,  &c. 

Fairs  and  Mabkets,  in  law.  No  per- 
son can  claim  a  fiiir  or  mari&et,  unless  by  ' 
grant  from  the  King,  or  by  prescription, 
vriiich  supposes  such  grant.  .Owners  and 
governors  of  fairs  are  to  take  care  that 
every  thing  be  sold  according  to  just  weight 
and  measure,  and  tor  that  and  other  pur- 
poses may  appoint  a  clerk  of  the  fiur  or 
market,  who  is  to  mark  and  allow  such 
weights,  and  for  his  duty  can  only  take  his» 
reasonable  and  just  fees. 

Generally,  sdl  reguhur  sales  of  things 
usually  sold  there  shall  be  good,  not  only 
between  the  parties,  but  also  binding  on  all 
those  that  have  any  right  or  property 
therein. 

FAIRY  riagf.  The  circles  of  dtrk-green. 
grass  frequently  observed  in  old  pastures, 
have  long  been  known  under  the  name  of 
fiury  rings,  and  have  generally  been  suppos- 
ed to  be  occasioned,  in  some  way  or  other, 
by  electricity.  Dr.  Wollaston  has,  in  a  late 
volume  of  the  **  Transactions  of  the  Royal 
Society ,**  given  a  new  and  very  ingenious 
theory,  of  which  we  shall  present  our  rea- 
ders with  a  brief  account,  premising  that 
Mr.  Davy,  in  the  course  of  his  lectures  at 
the  Royal  Institution,  had  occasion  to  refer 
to  the  subject,  and  seemed  to  coincide  m 
opinion  with  Dr.  WoUaston^  That  which 
first  attracted  his  notice  was  the  position  of 
certain  fungi  which  are  always  found  grow- 
^  upon  these  circles,  if  ewniiied  in  a 
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pftoper  BCMon.  The  position  of  tfaCM  iidigi  estremity  of  Londoo.  The  ezpkMiam  wen 
lod  faira  to  imagme  Ibat  the  progressive  So-  very  merked  and  distinct,  and  in  many  in- 
crease fion  a  central  point  was  the  probn-  stances  forked  at  tlie  bwer  end,  but  never 
Kle  mode  of  fdrmation  of  the  ring :  hence  at  tibe  top;  from  which  it  seems  proper  to 
be  coqjectnred  tfa^t  the  soil,  which  had  condnde  that  the  general  mass  of  donds, 
cnce  contribnted  to  the  support  of  the  or,  at  least,  that  extremity  which  passed 
ibngi,  might  be  so  exhausted  of  some  peca*  over  London,  was  in  the  state  called 
liar  pabulum  necessaiy  for  their  production  positive* 

as  to  be  rendered  incapable  of  producing  a  Five  days  afterwards,  upon  visitmg  Ken* 

second  crop.  The  second  yean  crop  would,  sington  Gardens,   it  was  observed,  that 

if  this  theory  be  just,  appear  in  a  small  ring  eveiy  part  of  that  extensive  piece  of  ground 

surrounding  the  origimd  centre  of  vegeta*  shewed  marks  of  the  agency  of  the  light- 


tion,  and  at  every  succeeding  year  the  de-  niog,  chiefly  by  discolouration  of  the 
feet  of  nutriment  on  one  side  would  neces-  in  zigzag  streaks,  some  of  vrhich  were  50  or 
sarily  cause  the  new  roots  to  extend  them-  60  yards  in  length.    Instances  of  this  super- 
selves  solely  ui  the  opposite  direction,  and  ficial  course  of  the  lightning,  along  the 
would  occasion  the  circle  of  fimgi  continu-  ground,  before  it  enters  the  earth,  are  suf- 
ally  to  proceed,  by  an  annual  enlargement,  ficiently  frequent.    But  the  circumstance 
from  the  centre  outwards.    An  appearance  applicable  to  our  present  subject  is,  that 
of  luxuriance  of  the  grass  would  follow  as  five  trees,  out  of  a  grove  consisting  of  seven, 
a  natural  consequence,  ;u  the  soil  of  an  in-  had  been  strack  by  tiie  lightning.    Two  of 
terior  circle  would  always  be  enriched  by  them,  which  stood  on  the  outside  to  the 
the  decayed  roots  of  fungi  of  the  year's  westward,  had  holes  torn  in  the  ground, 
grovrth..  ITiis  theory  is  supported  by  some  dose  to  the  trunk ;  and  round  one  of  these 
observations  of  Dr.  Withering }  and  Dr.  trees  vras  a  space  of  six  feet  in  diameter,  in 
WoUaston  says,  by  vray  of  confirmation,  which  the  grass  was  very  much  scorched, 
that  whenever  tvro  adjacent   ctrdes  aro  Anotlier  tree  on  the  west  was  surrounded 
found  ti>  interfere,  they  not  only  do  not  by  a  fiunt  ring  of  burat  or  hded  grass, 
cross  each  other,  but  both  circles  are  in-  which  seemed  to  be  occasioned  by  some 
variably  obfiterated  between  the   points  earlier  stroke,  as  the  vegetation  had  began 
of  contact :  the  exhaustion  occasioned  by  to  shoot  up  again.    Another  tree,  standing 
eadi  obstracts  the  progress  of  the  other,  4>n  the  outside  to  the  south,  was  surrounded 
and  both  are  starved.    Phil.  Trans.  1807,  by  a  ring  of  12  feet  diameter  and  18  inches 
Pnrt  II.  broad.    Within   the  ring  tibe  grass  was 
Hiough  it  cannot  be  doubted  that  most  fresh  ;  but  on  the  sur&ce  of  the  ring,  the 
&try  rings,  if  not  all  of  them,  have  consider-  grass  and  the  ground  were  much  bnraed.  To 
able  relation  to  the  ranning  of  a  fungus ;  the  eastward  of  the  tree,  upon  the  ring  it- 
there,  nevertheless,  seems  reason  to  con-  self,  were  two  holes,  in  which  the  ground 
dude  tiiat  electridty  may  likewise  be  con-  had  the  appearance  of  ashes.  Another  tree, 
cerned  in  tlietr  production.    The  electrical  on  the  east-side  of  the  grove,  Iwd  the  half 
effect  may  rehite  to  fidry  rings  of  a  different  of  a  faint  ring  to.  the  westward.     And, 
kind  from  those  occasioned  by  the  fungus,  lastly,  a  tree  which  stood  in  the  middle  was 
or  it  may  have  been  antecedent  to  the  pro-  surrounded  by  a  hint  ring  of  12  feet  diame* 
dnction  of  the  vegetable.    It  is  a  fiuniliar  ter,  within  which  the  grass  vras  unhurt }  and 
clliect  in  our  experiments  that  the  spark  to  the  westward,  at  the  distance  of  abont 
proceeding  finom  a  positive  conductor  breaks  three  feet  from  the  inner  ring,  vras  part  of 
or  radiates  at  about  one  thiid  of  its  course,  another  similar  ring,  of  neariy  the  same  ap- 
and  strikes  the  receiving  conductor  by  a  pearince;  tlie  Terdure  being  nnhiurtin  the 
centnl  spark  surronnded  by  other  smaller  interval  between  the  rings. 
ones.    The  concentric  rings  produced  upon        FAI£0,  ihejhkon,  in  natural  history,  a 
polished  metallic  surfaces  by  the  strong  ex-  genus  of  birds  of  the   order  Acdpitres. 
plosion  of  a  battery,  as  first  observed  by  Generic  character :  the  bill  hooked  and  co- 
Priestley,  appears  to  t>e  a  ftct  of  the  same  vered  at  the  base  vrith  a  cere ;  head  and 
kind;  and  tfie  forked  radiations  of  lightning  neck   covered  with  dosely-set  feathers  i 
are  vretl  known.    The  editor  of  tliis  work  tongue  bifid  at  the  end;  nostrils  placed  m 
rebted  in  the  PhD.  Joornal,  Vd.  I,  4U}.  the  cere;  legs  and  feet  scaly;  nsiddle  toe 
some  events  vrtncfa  happened  in  Kensington  comected  with  the  outermost  by  a  strong 
Gardens  in  June,  1781,  vrhen  a  very  power-  membrane  as  far  as  the  first  joint ;  daws 
M  thander  storm  passed  over  the  vrestem  hrge,  much  hooked,  and  very  sfaai|i ;   th« 


FALCO. 

ftmilc  ttaoagtt  aad  htga  ibm  the  nude.  North  AiBfirica»  and  lives  on  fiah  •»  wdl  m 

The  Alcon  tribe   mnfomily  have   ctoie-  fleih.    The  ungular  manner  in  which  it 

set  ftsthefs  on  the  heed  and  neck,  and,  firocores  the  former  is  deserving  of  notice : 

in    this  respect,    are  particalarly   distin-  fixing  on  some  convenient  situation,  open 

gaisbed  Irom  the  vulture  tribe^  which  are  to  the  water,  it  watches  with  its  intensely 

destitute  of  feathen  always  on  part  of  the  observant  eye  the  movements  of  the  os- 

liead,  and  sometinies  oo  the  whole  head  prey;  when  it  perceives  this  bird  bearing 

and  neck.    The  daws  of  the  fiJcon  dass  off  a  fish  in  its  mouth,  the  eagle  quits  its 

are  more  hooked  and  sharp  also  than  those  station,  and  pnrsues  it  with  the  swiftness  of 

of  the  vulture.    The  iakon  derives  exqui-  a  meteor;  ttie  fish  is   instantly  dropped 

site  delight  fimn  destroying  its  prey,  and  fi'om  the  mouth  of  the  osprey,  and,  in  its 

devoaring  it  while  fresh.    Thoogli  it  will  ^i>  intercepted  by  the  e^le  with  the  most 

sometiBes  devour  a  quantity  of  food  calcn-  eneigetic  and  successfiil  dexterity. 

hted  to  excite  astonishment,  at  one  repast,  F.  ossifnigos,  or  sea-eagle,  fireqoents  the 

it  will  endure  abstinence  of  several  days'  sea-shore,  and   subsists  prindpally   upon 

duration,  and  has  been  even  stated  by  some  fish ;  it  is  nearly  of  the  sise  of  tiie  golden 

to  survive  in  situations  hi  which,  for  weeks,  eagle,  and  b  found  in  many  countries  both 

it  has  not  had  the  smallest  supply.    It  lives  of  Europe  and  America;  its  sight  is  stated 

on  fish,  as  well  as  on  flesh,  and  also  on  to  be  equally  dear  by  night  and  by  day. 

snakes  and  rq>tUe8.    It  is  confined  to  no  Mr.  Barlow  relates,  that  he  saw  a  bird  of 

particular  climate,  but  finmd  in  almost  all.  this  species  engaged  once  in  a  violent  con« 

To  the  falcon  chus  belongs  the  eagle,  whidi  flict  in  the  air  with  a  cat  which  he  had  lift. 

fakes  the  precedence  among  birds,  as  the  ed  in  his  talons,  whose  efforts,  however, 

lion  among  qnadropeds,  finom  its  strength,  were  finally  too  powerful  for  him,  and 

activity,  and  courage ;  aad  some  ingenious  brought  him  again  to  the  ground, 

naturalisti  have  been  fond  of  ru^nnng  a  pa*  F.  haliaetus,  or  the  osprey,  is  to  be  fbimd 

rallel  between  these  animals,  to  a  consider-  hi  almost  all  parts  of  Europe,  on  the  bor* 

able  extent  and  minnteuess.    It  is  observed  ders  of  lakes  aad  rivers,  which  it  firequents 

of  the  eagle,  that  he  never  undertakes  a  for  the  sake  of  the  fish  contained  m  them, 

chase  sin^,  but  when  the  female  is  en-  which  constitute  its  principal  subsistence, 

gaged  ui   incubation,   or  in  feeding  her  and  on  which  it  darts  with  unerring  acco- 

young ;  during  this  period  he  supplies,  by  ncy ;  it 'builds  on  the  ground  among  reeds, 

his  solitary  exertions,    the  wants  of  his  and  is  the  most  numerous  of  the  larger 

partner  and  of  himself;  at  every  other  sea-  birds   of  prey.    See   Aves,   Pkte   VII. 

son  thdr  efibrts  are  united  in  the  pursuit  of  fig.  3. 

prey.    They  oflen  soar  beyond  the  reach  F.  buteo,  or  the  conunon  buzzard.    The 

of  the  human  eye;  but,  though  unseen,  bozard  is  abundantly  provided  with  means 

their  sounds  are  heard  with  considt^rable  of  defence,  as  wdl  as  attack ;  but  is  slug- 

dbtroctness,  and  have  been  compared  to  gish  and  cowardly  with  all  its  strength,  and 

the  barkmg  of  a  dog.  will  su£^  itself  to  be  brought  to  the  ground 

Hiere  bdong  to  the  falcon  genos,  accord-  by  ^  sparrow  hawk,  without  at  all  employ- 
ing to  Latham,  98  species,  and  Omelin  enn-  ^  those  means,  which,  if  fully  exerted, 
merates  no  fiower  than  136.  The  follow-  would  uniformly  and  inevitably  prove  fiital 
h*g  merit  the  principal  attention.  to  the  assailant    The  length  of  the  com- 

F.  chryassetos,  or  the  golden  eagle,  meft-  non  buzzard  is  about  20  mches;  scarce^ 

snres  more  than  three  feet  m  length,  and  uiy  two  of  the  species  are  marked  alike; 

above  eight  in  breadth,  and  weiglis  about  ^^  food  consists  of  birds,  vermin,  reptiles, 

16  pounds;  the  male  weighs  little  more  and  insects.    If  the  female  bird  be  d»troy- 

than  two-thirds  of  the  female.  Tliu  bird  has  ^  l>y  violence  or  disease  during  incidi>»> 

been  known  to  breed  in  the  highest  moun-  tion,  the  male  will,  it  is  said,  succeed  to  the 

tains  of  Wales,  and  among  the  CSieviot  hills,  charge,  and  perfectly  accomplish  it 

but   is  very  rarely  indeed  recognised  ui  F.  milvos,  or  the  kite,  is  about  two  feet 

Great  Britain,  though  it  is  said  to  be  seen  long,  and  distioguished  fh>m  the  bnsaard  by 

not  unfirequently  in  the  mountainous  dis-  a  forked  tail.    In  EngfauMl  it  contianes  dur- 

tricts  of  the  sister  island :  it  is  very  seldom  iug  the  whole  year:  m  various  parts  of  Eu- 

found  beyond  the  55th  degree  of  northern  rope  it  is  migratsiy,  and,  as  winter  ap- 

latitnde.    See  Aves,  Pfaite  VII.  fig.  l.  proachss,  takes  its  flight  to  Egypt  It  preys 

The  F.  lencocephalus,  or  the  bsJd  eagle,  chiefly  upon  small  birds,  and,  firon  a  dia- 
ls found  in  Europe,  bnt  more  frequently  in  tance  in  the  air  at  which  it  is  invisible  to 
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the  sight  of  man,  will  poooce  on  them  with 
incredible  rapidity  and  fttal  precision.  It 
freqnently  makes  attempts  and  depredation 
on  bitMKis  of  yonng  chickens,  and  furnishes 
hereby  to  the  obserrer  an  interesting  spec- 
tacle of  maternal  afiection  and  courage  in 
the  hen:  from  these  conflicts  the  kite 
generally  retires  wonted,  and  obliged  to' 
await  the  opportunity  when  he  may  elade 
the  almost  incessant  vigilance  of  the  dam, 
or  pick  up  an  unfortunate  straggler  beyond 
the  reach  of  her  sNperintendance. 

F.  palumbarius,  or  the  goshawk,  is  about 
twenty  inches  in  length ;  it  feeds  on  mice 
and  small  birds,  which  last  it  plucks,  before 
it  devours  them,  witli  great  dexterity  and 
neatness ;  it  tears  these  and  other  animals 
to  pieces  before  eating  them,   tlien  swal- 
lows these  pieces  whole,  and  throws  up 
from  its  stomach  the  hair  or  remaining  fea- 
thers which  belonged  to  them,  in  the  form 
of  small  pellets.    This  bird  was  formerly  in 
liigh  estimation  in  tfab  conntiy  when  the  di- 
version of  fiilconry  prevailed,  and  was  train- 
ed by  very  careful  discipline  to  the  most 
accurate  obedience  of  its  keeper,  and  to 
the  most  vigorous  and  fatal  pursuit  of  nu- 
merous animab,  which,  in  a  state  of  na- 
ture, it  left  unmolested :   even  geese  and 
cranes,  and  also  rabbits,  it  was  taught  to 
consider  as  its  prey,  and  by  the  judicious 
application  of  rewards  and  punishments,  its 
natural  powers  attained  an  improvement 
which  previously  would  scarcely  have  been 
deemed  possible,  from  any  efforts  for  this 
purpose.    So  difficult  was  it,  however,  to 
meet  with   that   coincidence   of  circum- 
stances, necessary  to  produce  this  great 
discrimination,   tractability,  conrage,  and 
obedience,  that  the  price  of  a  wcU-tnuned 
ait  of  these  birds  was  extremely  high,  and 
is  recorded,  in  ode  instance,  to  have  been 
BO  less  than  the  immense  sum,  in  those 
days,  of  a  thousand  pounds.    The  ladies 
partook  in  this  interesting  sport  wifli  the 
keenest  relish,  notwithstanding  its  fatigues 
and  dangers.    The  cultivation  of  this  ishmd 
has  long  been  so  far  improved  as  to  pre- 
clude the  continoance  of  this  diverrion, 
winch  requires  for  its  purpose  a  large  tract 
of  nmnclosed  country ;  in  some  parts  of  En* 
rope  it  is  still  in  use;  In  China  it  is  prac« 
tised,  occasionally,  for  the  Emperor*s  amuse* 
men^  and  conducted  with  all  the  form  and 
splendoor  characteristic  of  Oriental  man- 
nen.    In  Enghuid  the  gotbawk  is  to  be 
seen  veiy  rarely ;  fai  Scotland  it  Is  compa- 
ratively frequent  -,  in  ninoe  amfGenBany, 
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in  Siberia  and  North  America,  it  is  far 
from  uncommon. 

Various  other  species  of  the  fidcon  were 
in  use  formerly  for  the  diverrion  above  no- 
ticed;  especially  the  jerfidcon,  and  the 
kestrel,  belonging  to  the  class  of  the  long- 
winged  hawks,  and  the  sparrow-hawk, 
which  belonged  to  the  short-winged  class,  a 
chiss  less  active  and  rapid  than  the  former. 
The  sparrow-hawk  is  the  terror  of  pigeons, 
partridges,  and  poultry,  and  commits  its  de- 
predations with  the  most  astonishing  bold- 
ness. The  male  weighs  only  five  ounci^, 
and  the  female  nine,  presenting  tlie  strong- 
est known  case  of  this  sexual  diQerence. 

For  the  stone^fklcon,  see  Plate  VII.  fig.  2. 

FAIXX)NRY,  the  art  of  training  all 
manner  of  hawks,  but  more  especially  the 
lafiger  sort,  called  falcons,  to  the  exercise 
of  hawking. 

FALKIA,  in  botany,  so  called  in  honour 
of  J.  P.  Falck,  professor  at  Peiersburgfa, 
a  genus  of  the  Pentandria  Digjnia  class 
and  order.  Natural  order  of  Campanaccs. 
Borragines,  Juasieu.  Essential  character: 
calyx  bell  shaped,  tive-cleft;  corolla  bell 
shaped ;  stigmas  orbicular  peltate ;  seeds 
fbur-arilled.  There  is  but  one  species,  rtr. 
F.  repens,  creeping  Falkia. 

FAI4L,  in  tlie  sea-language,  that  part  of 
the  rope  of  a  tackle,  which  is  hauled  upon. 

Also  when  a  ship  is  under  sail,  and  keeps 
not  so  near  the  wind  as  she  should  do^ 
they  say  she  falls  off;  or  when  a  ship  is 
not  flush,  but  hath  risings  of  some  parts  of 
her  decks  more  than  otfaen,  it  is  called  falls* 

FALLING-STAR,  in  meteorology,  a  phe- 
nomenon that  is  frequently  seen,  and  which 
has  been  usually  supposed  to  depend  on  the 
electric  fluid.  Mr.  Davy,  m  a  lecture 
delivered  a  few  weeks  since  at  the  Royal 
Institution,  gave  many  reasons  against  this 
opinion:  he  conceives  that  they  are  rather 
to  be  attributed  to  falling  stones.  It  is  ob- 
servable that  when  their  appearance  ia  fre- 
quent they  have  all  the  same  direction ; 
and  it  has  been  remarked  that  they  are  the 
fbreranners  of  a  westerly  wind  in  our 
country. 

FALLOPIAN  tMbe$,  two  canals  of  a  tor- 
tttous  figure,  but  approaching  to  a  conic 
form,  joined  to  tlie  fondus  of  the  uterus, 
one  on  each  side.    See  A]iaix>my. 

FALI/>WING,  in  agriculture,  the  prac- 
tice  of  preparing  lands  by  repeated  plough- 
ing, harrowing,  he,  so  as  to  render  them 
fit  for*the  growth  of  grain.  Tbongfa  by 
the  fr^oant  turning  of  land  and  exposing 
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netr  mrfitces  of  the  soil  to  the  operation  operates  more  poweiftilly  when  applied  to 

•nd  iudoence  of  the  atmosphere,  various  a  field  that  has  been  properly  summer-fid^ 

chan^  are  eflfected  in  the  earthy  par-  lowed  than  ivrhen  laid  on  one  that  has  been 

tides,  yet  one  great  purpose  in  fallowiqg,  long  under  an  improper  course  of  cropping. 

is  to  destroy  more  effectually  the  weeds.  The  returns,  after  ftUowfaig,  will  be  to  n 

which,    in   consequence  of  previous  mis-  certainty  greater ;  and,  therefore,  although 

management,  and  of  over-cropping,  have  the  actual  expense  of  fidlowing  is  consider* 

increased  to  such  a  degree  as  to  render  able,  yet  the  crop  that  succeeds  is  so  much 

cvdtivation  for  gnkin  no  longer  profitable,  greater  as  to  counterbalance  that  expense, 

liEind  being  allowed  to  rest  for  a  season  while  those  that  follow,  if  properly  adapted 

from  yielding  a  crop,  and  being  repeatedly  to  tibe  soil,  will  yield  the  farmer  a  proper 

ploughed,  the  soil  exposed  to  the  influence  compensation   for  his  extra  trouble  and 

of  the  different  seasons,  and  at  the  same  e]q>ense.       Such  is  the  opinion  of  Mr. 

time  completely  pnlverioEed,  its  fertility  is  Donaldson,  to  which  Mr.  A.  Young  does 

again  somewhat  restored,  so  that,  by  the  not  assent;  he  thinks  every  advantage  iato 

application  of  a  smaUer  portion,  of  manure  be  attuned  by  judicious  cropping.     See 

than  would  be  otherwise  necessary,  it  is  Aoriculturb. 

rendered  fit  for  again  prodncing  valuable  FAI^E  imprimnanattf  in  law.  To  consti*. 

crops  of  gnun  or  grass.    It.  is  universally  tate  the  injury  of  fiUse  imprisonment,  two 

acknowledged,  that  all  soils,  even  those  points  are  necessary:  the  detention  of  the 

naturally  the  most  fertile,  are  capable  of  person,  and  the  unbiwfiilness  of  such  deten* 

being  rendered  unproductive  by  constant  tion.     Every  confinement^of  the  person  is 

and  severe  cropping,  and  that  the  more  im-*  imprisonment,  whether  in  a  common  pri- 

proper  the  modes  of  cropping  are,  the  sooner,  son,  or  a  private  house,  or  even  by  forcibly 

and  the  more  certainly,  will  a  comparative  detaining  one  in  the  streets. 

barrenness  ensue.     Hence  the  propriety  FAUC,  in  anatomy,  a  process  of  the  dum 

of  Allowing,  where   imperfect  modes   of  mater  plsuced  between  the  two  hemisph'erea 

culture  are  adopted.    Fallowing,  in  what  of  the  brain,  and  resembling  a  reaper's 

may  be  called  tfaie  infimcy  of  improvements  sickle. 

in  agriculture,  is  also  enentially  necessary.  FAMES  caama,  an  excessive  appetite. 

If  land  be  greatly  exhausted,  no  matter  See  Bulimy. 

by  what  sort  of  previous  mismanagement,  FAMILY,  denotes  the  penons  that  live 

fidlowing  is  the  most  expeditious,  the  most  together  in  one  house,  under  the  direction 

eflectual,  and,  every  thh^  considered,  the  of  one  head  or  chief  manager.     It  also 

least  expensive  method  that  can  be  adopted  signifies  the  kindred  or  Imeage  of  a  person, 

for  restoriqg  its  fertility,  and  rendering  it  and  is  used  by  old  writen  for  a  hide  or  por- 

prodoctive.    It  is  the  most  expeditiooii,  be-  tion  of  land  sufilcienf  to   maintain  one 

cause  it  is  completely  done  in  the  coune  fiunily. 

of  one  season ;  whereas,  several  yean  of  Family,  in  natural  history,  a  term  used 

culture*  and  a  great  additional  quantity  of  by  authors  to  express  any  order  of  animals, 

manure,  would  be   requisite,   were  any  or  other  mtural  productions  of  the  same 

other  less  eflectual  mode  of  tillage  adopted,  dass. 

It  is  the  most  effectual,  because  the  fiurmer  FAN,  an  instrument  used  in  winnowmg  - 

has  it  in  his  power  to  destroy  every  vreed,  com. 

to  turn  over  and  expose  the  soil  to  the  in-  FARINA,  a  term  given  to  the  pulveni- 

flnence  of  the  weatlier  in  the  difierent  sea»  lent  and  (^utinouapart  of  wheat  and  other 

sons,  and  also  to  level  and  straighten  the  seeds,  obtained  by  grinding  and  dressmg. 

ridges,  drain  the  land,  and  remove  every  See  Fjbcula. 

obstruction  to  the  mtroduction  of  better  FARiNAyiEamdaJis,  among  botanists,  the 

modes  of  husbandry,  none  of  which  could  impregnating  meal  or  dust  on  the  apices  or 

be  so  conveniently  or  effectually  perfi^rmed  antherae  of  flowers,  which,  being  received 

between  the  harvest  of  one  year  and  the  into  the  pistil  or  seed-vessel  of  plants,  fe-^ 

seed-time  of  the  next.    Fallowiog  is  also  cundatea  the  rudiments  of  the  seieds  in  the 

the  least  expensive  method  by  which  the  ovary,  which  otherwise  would  decay  and 

fertility  of  land  greatly  exhausted  can  be  come  to  nothing.    The  manner  of  obtain- 

restored,  and  the  only  one  that  can  be  ing  the  Mam  of  phmto  fi>r  microscopical 

adopted  with  a  certainty  of  success,  for  the  observation  is  this :  gather  the  flowen  ui 

removal  of  every  obstacle  to  the  introduc-  the  midst  of  a  dry  sun-shiny  day,  when 

tion  of  more  perfect  Bgricttltpre.    Maqwe  the  dew   is   perfectly  off;  then  gently. 
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ahake  off  the  fivimuor  lightly  brash  it  off 
with  a  soft  hair-pencil,  apon  a  pioea  ff 
white  paper;  then  take  •  aba^  trie  of 
iaingbn  between  the  mpfenf  and,  breath- 
faif  on  it,  apply  it  jartantly  to  the  fiuina, 
and  the  imwrtme  of  the  breath  will  make 
(tetHght  powder  stick  to  it.    If  too  great 
a  quantity  is  found  adhering  to  the  talc, 
blow  alittle  of  it  off;  and  if  there  is  too 
little,  breathe  upon  it  agam,  and  take  up 
more.    When  this  is  done,  pnt  the  tale  into 
the  hole  of  a  slider,  and  applying  it  to  the 
nicroftoope,  see  whether  the  little  grains 
are  laid  as  yon  desire,  and  if  they .  are, 
cover  them  up  with  another  talc,  and  &l 
iht  ring,  bat  care  most  be  taken  that  the 
talcs  do  not  press  upon  the  fioina  in  sach  a 
manner  as  to  alter  the  form. 
FARM.    See  Aoricultcrb. 
FARRIER,   is  the  designation  of  the 
smith  who  devotes  his  attention  chiefly  to 
shoeing  horses,  and  to  curing  them  of  aU 
kinds  of  disesaes.    Perhaps  it  would  be 
difl&cttlt   to  quote   any   profession  which 
could  competite  with  this  in  self-sufficiency 
and  ignorance;  nor  would  it  be  easy  to 
estimate  the  damage  done  by  thb  tribe, 
who,  having  a  teobniea]  jargon  peculiarly 
appropriated  to  their  presumptuous  quack- 
eiy,  continue  to  deceive  a  large  portion  of 
the  community,  and  generally  hold  a  very 
improper   intercourse    with   grooms,  &c. 
whence  not  only  expensive  jobs  are  unne- 
•essarily  created,  but  the  constitutions  of 
the  unfortunate  animals  which  are  com* 
mitted  to  their  care,  are  often  very  seriously 
iiyured.     We    trust  that  what   we  shall 
state  relating  to  tlie  succeeding  article,  will 
contribute  to  remove  the  deception,  and  to 
enable  every  peiion  to  form  some  judgment 
of  the  ailings  to  which  horses  are  sul^fect. 
The  term  fiurier  is  derived  from  the  French 
word/hnisne^  which  refailes  particuLiriy  to 
the  bag  of  implements  used  by  the  mareehalf 
or  person  who  confines  his  opeiations  to 
this  branch  of  smithery. 

FARRIERY,  as  may  be  seen  u  tlie  pre- 
ceding article,  originally  implied  nothing 
more  than  the  art  of  applying  iron,  or 
other  stthstanees,  to  the  feet  of  hones, 
whereby  to  deftnd  them  from  the  iiguries 
to  vriiich  they  are  subfect  in  travelUng  on 
haidsoiftces.  It  was  probably  owing  to 
tho  opportnnitica  affuded  to  the  smiths, 
while  shoeing  hones,  of  observing  the  vari- 
ous disiasfs  of  tlie  foot^  and  consequently 
of  haranguing  on  the  subject,  that  they,  in 
time^  acquired  an  undue  reputation  for  per- 
foct  ability  m  netusly  that  particohuv  but 
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for  a  gunerat  knowledge  of  whatever  re* 
luted  to  the  animal  at  large.  It  will  not 
surprise  us  to  find  persons  so  ignorant,  aa 
our  forefirthen  of  yore  vrere,  yielding  thua 
implicitly  to  the  presumptuous  claims  of  the 
fonier ;  indeed,  when  we  consider  how  lit- 
tle was  knovrn  of  the  art  of  medidne,  and 
of  the  very  structure  of  the  human  firamey 
it  must  a|^[>ear  that  no  other  alternative  pie- 
aented  Itsdf.  But  we  cannot  look  back  to 
later  dates  without  foeUng  both  astonished 
and  ashamed  at  the  indifierence,  indeed  the 
luhnmanity,  with  which  that  most  useful 
animal,  tlie  horse,  has  been  so  long  treated. 

Happily,  however,  in  these  days  of  im- 
provement, when  science  has  in  so  many 
instances  removed  the  mists  which  clouded 
the  vision  of  our  anceston,  and  has  propor- 
tionally enlarged  our  ideas,  the  eye  of  re^ 
search  Ims  been  turned  towm^  the  snfferinga 
of  the  brute  creation,  and  a  new  profession 
has  sprang  up,  wliich  not  only  adds  to  our 
stock  of  medical  information,  buf,  while  it 
removes  that  imputation  of  cruelty,  which 
had  too  long  stained  the  character  of  an  en- 
lightened age,  promises  to  reward  our  kind- 
ness and  asndaity,  vrith  the  most  liberal 
ramuneration.  In  this  we  allude  to  the 
establishment  of  a  Veterinary  College, 
vrhere,  under  the  auspices  of  the  most  dia« 
tinguished  and  pubfie^spirited  characters, 
the  whole  art  of  medicine  and  of  mr^ery^ 
so  for  as  they  relate  to  horses,  &c.  together 
vrith  the  trae  principles  of  shoeing,  and  of 
treating  horses  while  in  a  state  of  disease 
and  of  health,  are  pubUdy  taught  by  a  sur- 
geon, who  has  made  them  his  atudy,  and 
who  has  the  designation  of  Profossor  of  the 
Veterinary  Art. 

Such  an  establishment,  which  was  not 
novel  on  the  Contment,  was  truly  a  deside- 
ratum I  like  most  of  our  important  improve- 
month  it  vras  fint  proposed  and  acted  upon 
by  a  foreigner.  Monsieur  St.  Bel,  who,  in 
the  year  1788,  came  over  from  Fnmee,  and 
obsMifing  the  hmientable  want  of  veterinary 
knovrledge,  published  proposals  for  the 
estaUisliment  of  a  college.  ITie  matter 
was  not,  however,  noticed  until  the  Agricul- 
tural Society  of  Odiham,  in  Hants»  seemg 
the  vast  Ixmefit  which  mist  inevitably  re- 
sult firom  such  an  institntion,  agreed  to 
snpport  Monsieur  St.  BeL  He  vras  accord- 
ingly nominated  to  the  profesaoiahip,  under 
the  patronage  of  many  eminent  charactan. 
The  Duke  of  Nerthnmbeiland  was  elected 
president;  and  the  Ust  of  vice^nesidenta 
was  graced  with  the  names  of  Earls  Oroave* 
aer,   Morten,   Oxford^   and   Riveiaj   Sir 
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Geoife  IMcer,  Sir  T.  C  Banbmy,  Sir  Wii-  dents  to  attend  at  their  respective  lectoresi 

m«i  Foidyce,  and  the  celebrated  John  free  of  expense,  those  fiberal  professors 

Hmtery  Esq.  have  essentially  served  'the  institution^ 

Vieinty  to  London  being  an  important  We  shall  novr  endeavour  to  lay  before 
object,  and  a  pore  air  no  less  indispensMe,  onr  readers  a  concise  account  of  the  present 
Ptocras  was  fixed  upon  for  the  scite  of  the  improved  mode  of  shoeing,  and  of  treating 
college.  Its  success,  however,  was  not,  in  diMsaaes,  as  practised  at  the  college, 
the  first  instance,  much  to  be  vaunted ;  in*  The  first  object  which  comes  under  no- 
deed  its  stability  became  somewhat  doubt-  tice  is  the  mechanical  operation  of  shoeing. 
fill,  owing  to  a  variety  of  causes.  The  fiiet  It  would  be  entering  on  too  extensive  a 
seems  to  be,  that  St.  Bel,  though  a  perfect  field,  were  we  to  enumerate  the.  various 
enthusiast,  and  to  a  certain  degree  skilled  forms  tliat  have  been  recommended,  toge- 
in  the  veterinary  art,  had  not  that  complete  ther  vrith  the  reasons  assigned  for  the  sop- 
acqoaiBtapce  with  the  subject  which  so  con-  posed  superiority  of  each :  we  must  content 
spicnoua  a  situation  imperiously  demanded :  ourselves  with  describing  the  method  now 
he  wasalso  deficient  m  that  peculiar  dncti^  in  use. 

Uty  of  disposition,  and  that  accommodation  Bfr.  Coleman  has  the  shoes  made  three 

to  the  opfauons  of  others,  which  in  every  tunes  as  fiiick^at  the  toe  as  at  the  heels,  be- 

are  preposMssing,  and  to  a  man  in  cause  they  wear  more  forward  than  behind. 


luB  sitaatioB  were  indispensable.  He  died  By  this  means  The  heels  are  less  oppressed 
in  172^  and  Messrs.  Coleman  and  More-  vrith  weight,  and  the  frog  is  allowed  to 
craft  were  appointed  joint  professors.  Both  come  down  to  the  ground :  a  matter  of  ex- 
these  gentlemen  appear  to  have  been  highly  treme  importance.  The  nails  are  all  placed 
qualified  for  the  preeminent  situations  they  forward,  four  on  each  side,  but  not  ap> 
held :  Mr.  Coleman  being  a  surgeon  who  preaching  too  near  the  heels,  tliat  they  may 
had  dMngnished  himself  by  a  work  of  great  not  obstruct  the  ehutic  powers  of  those 
merit,  and  Mr.  Morecroft  being  a  medical  parts.  The  old  method  of  fullering,  t.  e. 
gentleman  vriio  had  visited  the  cottttoent,  making  a  groove  in  the  shoe,  being  found 
fiir  the  purpose  of  acquiring  as  complete  an  injurious,  by  often  breaking  away  the  heads 
insight  into  veterinary  operatioiis  as  the  of  the  nails,  they  are  now  counter-sunk  ij| 
achools  ui  that  quarter  could  fiurnlslu  The  conical  or  wedge-shaped  holes,  so  that  they 
latter,  however,  ultimately  lethed,  and  left  may  be  driven  up  close  to  their  thickest 
Mr.  Coleman  to  fill  the  professor's  chair,  parts,  and  be  out  of  the  way  of  accident. 
which  he  does  with  infinite  advantage  to  By  this  means  the  nails  and  shoes  appear  as 
the  public,  and  with  no  less  credit  to  him-  one  body,  and  always  wear  togetiier. 
self.  For  horses  which  go  ui  shafts,  or  are 
A  snm  is  allowed  annnally  by  Parlia-  used  in  hunting,  it  is  usual  to  make  shoe» 
roent  toward<i  the  support  of  the  college,  with  only  one  heel,  which  should  be  out- 
wfaich  also  derives  some  aid  from  the  fees  of  vrard.  The  horse's  heel  must  be  rattier 
stndents,  and  from  subscription.  The  do-  lowered  on  tliat  side,  and  the  inner  heel  of 
nation  of  twenty  guineas  makes  a  subscriber  the  shoe  somewhat  thickened  so  as  to  Imu 
fiir  fife,  and  the  payment  of  two  guineas  lance,  and  bear  equally.  By  this  easy  pre- 
yearly  gives  the  same  title  for  that  term,  caution  a  good  footing  is  obtained,  and  cut- 
in  either  case  the  privilege  of  sending  two  ting  is  effectually  prevented.  The  best 
horses  to  the  veterinary  hospital,  free  of  all  breadth  for  the  shoe  of  a  medium  sized 
charges,  except  for  keep,  is  thus  acquired,  horse  b  said  to  be  one  inch  at  the  toe,  and 
His  Majesty  has  given  considerable  import-  three  quarters  at  the  heel;  the  weight  about 
aace  to  the  institution,  by  requiring  that  all  eighteen  or  twenty  ounces.  Light  saddle- 
veterinary  auigeons,  employed  in  the  army,  horses  should  not  have  shoes  exceeding  six- 
should  have  passed  examination  at  the  co!-  teen  ounces ;  and,  unless  local  drcumstancea^ 
legOy  and  he  has  eminently  served  the  whole  prevail,  twelve  ounces  will  be  generally 
of  the  cavalry  corps  by  conferring  on  those  fouAd  preferable. 

surgeons  the  rank  of  commissioned  ofiScers.        In  order  to  fit  the  shoe  without  causing 

The  various  lecturers  on  medicine  and  sur*  the  horse  to  stand  too  much  on  his  heels,. 

gcry,  who  have  so  handsomely  contributed  the  under  part  of  the  crust,  or  wall,  of  the 

their  effi>rts  towards  the  success  of  this  im-  hoof,  is  pared  away  to  receive  the  excess  of 

portant  establishment,  have  on  all  occasions  thickness  in  front;  for  the  bottom  of  the 

ned  in  prometiag  its  weUare,  and  in  ex-  shoe  ought  to  be  perfectly  flat,  without  any 

ttndmg  its  inflnenee ;  by  allowing  the  sta«  stabs  or  calkings  infrontw    Paringaway  the 
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heels  b  a  moit  destnictive  piacticey  except  and  gentle  exercise,  if  long  continaed, 
in  case  of  absolute  excrescence  in  those  are  highly  serviceable ;  the  food  should  be 
parts  i  nor  should  the  bars,  (or  diagonal  nourishing.  When  only  the  lower  extre- 
ridges)  that  extend  from  the  heels  to  the  nuties  are  diseased,  rollers  dipt  In  spirits, 
frog,  or  central  projection,  ever  be  cut  or  in  oil  of  turpentine,  vrill  generally  re. 
more  than  is  absolutely  proper  for  the  pur-  move  the  complaint  Horses  are  most  sub- 
pose  of  keeping  them  in  a  clean  and  healthy  ject  to  anasarca  at  spring  and  fell :  vrhen 
atate.  When  it  is  considered  how  much  shedding  their  coats.  If  eruptions  take 
the  elastic  power  of  the  heels  depends  on  phice  the  cure  is  much  facilitated :  but 
the  bars,  which  act  as  a  spring  between  they  ought  to  be  mildly  treated,  and  suffer- 
them  and  the  frog,  it  must  appear  nurea-  ed  to  heal  voluntarily. . 
sonable  that  they  should  be  shaved  away,  AscUei^  or  dropsy  of  the  belly,  may  be 
as  is  too  often  done  by  farriers,  under  the  known  by  the  local  swelling,  which  when 
idea  of  preventing  corns ;  though  by  such  a  gently  struck  undulates  so  as  to  be  sensibly 
process  corns  are  created.  A  good  open  felt  by  the  hand.  This  complamt  arisen 
heel  is  the  indication  of  a  powerful  foot ;  from  the  causes  just  described,  and  oc- 
bence  the  sides  of  shoes  ought  not  lo  be  casions  considerable  thirst,  short  breath, 
much  contracted.  When  tlie  heels  are  ten-  and  an  obvious  diminution  of  urinary  dis- 
der,  what  is  called  a  bar-shoe,  ought  to  be  charge.  l*o  cure  this  complaint,  every 
applied.  By  this  simple  contrivance,  vriiich  means  should  be  used  for  strengthening,  and 
saves  them  from  pressure  on  uneven  sur-  accelerating,  thesecretion  in  general,  and  for 
laces,  numy  a  horse  has  been  found  service-  promoting  the  circulation  of  the  blood  and 
able  that  must  else  have  been  condemned  fluids.  Drastic  purges,  diuretics,  sweating, 
to  tHe  slaughter-house.  and  in  some  cases  mercury,  rarel>  fail  to 

The  frog  appears  to  be  the  part  on  which  render  important  service.      This  disease, 

the  horse  chiefly  depends  for  a  spring*  or  however,  is  apt  to  recur,  unless  the  con* 

tesistance,  at  the  bottom  of  his  foot.    If  stitution  be  completely  fortified,  and  the 

this  part  does  not  touch  the  ground,  the  general  habit  brought  mto  due  state, 

whole  motion  will  be  derived  from  the  up-  BUedinff  or  blood-letting,  should  be  perr 

per  parts  of  the  limb,  and  a  very  uneasy  formed  vrith  a  lancet  of  a  suitable  size; 

gait  will  inevitably  follow.    This  points  out  the  fleam  being  very  uncertain  on  large 

the  necessity  for  leaving  it  fully  at  liberty  rolling  veins ;  and  in  the  thigh,  &c.  ab- 

to  come    in    contact    vrith    the  ground,  solutely  dangerous:   often  producmg  vio- 

Some  horses  have  been  ruined  by  inatten-  lent  inflammation,  and  sometimes  incurable 

tion  to  this  point,  and  some  few  have  natu-  Umeoess.    The  jugular-vein  is  usually  open- 

.rally  a  defect  in  that  part.    To  provide  ed  in  common  cases;  especially  when  the 

against  such  circumstances,  Mr.  Coleman  head  is  the  seat  of  disease:  in  other  in- 

nses  an  artificial  fh>g,  which  receives  the  stances  the  plate-vem,  or  that  vrithin  the 

preawire,  and  gives  the  greatest  firmness  to  thigh.    In  the  first  case  a  piece  of  thin 

the  tread.    It  b  usually  but  a  temporary  cord  should  be  passed  round  the  horsed 

expedient,  as  the  frog  conunonly  grows  and '  neck  a  little  above  tlie  withers,  and  the 

renders  the  substitute  unnecessary.  part  be  wetted,  so  as  to  shew  the  vein. 

Having  given  a  general,  but  very  correct  The  quantity  must  depend  on  the  case ; 

outline  of  the  process  of  shoeing,  we  shall  but   one  or  two    quarts   for    periodical 

proceed  to  a  brief  statement  of  the  various  bleeding  are  enough  to  be  drawn  from  a' 

diseases,  Ac,  which  usually  come  within  fiiU-sized  horse  in  good  condition :  in  some 

the  ftrrier's  .notice^  m   their  alphabetical  cases  much   greater  quantities  must   be 

order.  taken.  When  the  bleediiBg  is  to  be  stopped 

Anmnanth  or  dropsy  of  the  skm,  is  gene-  slacken  the  line,  and  pass  a  pin  through 

rally  called  the  vrater  farcy,  ovring  to  the  the  tips  of  the  orifice ;  then  taking  a  few 

fluid  being  dispersed  through  the  cellular  hain  from  the  tail  or  mane,  or  a  piece  of 

membrane  of  the  skin.    It  is  known  by  thread,  pass  over  the  head  and  point  of  the 

pite  remaining  after  the  skin  lias  been  press-  pin  therewith,  in  an  alternate  (i.  e.  a  figure 

ed  by  the  finger;  and,  usually,  proceeds  of  8}  direction,  and  make  fast, 

from  a  deficiency  of  the  absorbents,  or  an  BreMng  doini,  as  it  is  usually  called, 

excess  in  the   inhalents;   from  jaundice,  proceeds  from  a  rupture  of  the  suspensory 

bydatides,  or  previous  inflammation.    The  ligaments,  and  chiefly  happens  to  yoong 

core  is  usually  eflfected  by  stimulant  ap-  horses  in  draining.     In  this  instance  the 

plicationBy  and  by  diuretics;  smart  frictisii,  fetlock  nearly  touches  the  groand|  but  the 
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fiMt  eaa  he  bent  wlm  niaed.    Few  cnres  so  as  to  make  tiie  hone  bear  oh  the  caiiket-  • 

•re  madoi  though  ranch  palliation  may  be  ed  one,  wiU  fi^ililate  the  remedy, 
effected,  by  redocing  the  inflammation  in        €Uamrh^  often  called  moilbandering,  is 

tke  fine  instance,  raising  the  Ihnb,  especial-  nsnally  the  eflect  of  cold,  and  produces  the 

ly  the  heel,  so  as  to  throw  the  weight  on  same  symptoms    as    among   the   baman 

tiie  othe^  leg,  and  to  relax  the  part    By  species.    Sometimes  acnte  fever  attends  ^ 

this  precaution,  added  to  bleeding,  purging,  in  such  case  the  greatest  service  wQl  be 

and  the  use  of  bracing  applicatbns,  or  rendered   by  warm   diluting  drinks;  or 

eventually  by  firing,  the  limb  may  gndual-  eventually  by  mild  purges,  aided'by  bleed- 

ly  become  equil  to  very  light  exercise;  ing.    Warm  clothing,  and  a  warm  madi 

but  never  can  be  depended  upon,  or  be  suspended  in  a  nose-bag,  will  afibrd  great 

deemed  sound.  relief.    The  glands  should  be  covered  with 

Brtfcm  wmdf  this  comphunt  is  supposed  flannel,  moistened  in  a  mixture  of  hartdiom, 

to  proceed  from  a  rapture  of  the  cells  in  one  pmt,  and  olive  oil,  four  parts.    Avoid 

the  lungs :  in  the  moment  of  the  wind's  whatever  is  heating,  and  be   careful   to 

being  expelled  firom  them,  a  check  oocun  keep  the  bowels  open,  the  skin  moist,  and ' 

which  gives  occasion  to  a  second  effort,  the  bedding  abundantly  supplied.      The 

thus  caning  a  division  In  the  sound:  hence  stable  ought  not  to  be  kept»too  hot,  as  it 

the  terra  mider  which  this  cbmphunt  is  would  render  tlie  horse  tender  in  his  famgs, 

known.    Ibe  causes  of  this  rapture  are  and  perhaps  mduce  to  broken  wmd.    En- 

nauserous,  but  the  fi>llowiug  are  among  the  ooun^ie  the  running  at  the  nose :  if  ob<i 

most  fieqaent;  via.  catarrhs,  working  after  stracted     the    glanders    would   probably 

a  fiiil  meal,  or  after  drinkmg  fteely ;  girtb-  ensue. 

iqg  too  tight:    being  suddenly  put  mto        Ctrm,  eonist  of  extravasated  blood,  or 

hot  stibles  after  stuufing  out  in  a  cold  air,  lymph,  collected  between  the  crust,  or  waU 

te.  dec.    Tins  complaint,  we  believe,  does  of  the  hoof)  and  the  bars.     These,  in  ge- 

aotadmitofapeilbet  cure;  but,  by  much  neial,   proceed  from  bad  shoeing,  espe- 

caroy  may  be  greatly  rdieved.    Ibefiiod  cfadly  from   the  heels   bcfaig  contracted, 

should  be  compact  ^^  nutritious,  such  at  by  hard  labour,  and  improper  premure. 

com  and  old  hay.    Carrots  are  excellent  Cot  away  m  fitfas  the  extravasation,  and 

in  this  case,  at  are  parsnips,  and  beetroots:  apply  a  pledget  of  Un^  dipped  hi  tincture  of 

probkbly  on  account  of  the  saccharine  mat*  nyirh,  or  in  balsam  of  Pera.    When  tbm 

ter  they  contain.     We  have  heard,  that  cora  has  been  cut,  the  horse  thoifid  be 

mftfiiftt  have  been  given  in  the  water,  tarned  out   to   grass,  witfaont  shoes,  if 

(wUeh  shouU  be  in  very  small  quantities,)  practicable ;  or,  if  his  labour  cannot  be 

with  very  great  tncceas.  .   Some  have  used  dispensed  vrith,  let  a  chambered  shoe  be 

tar*water ;  others  praise  the  «fiects  of  lime*  put  on ;  so  as  to  avoid  pressing  the  part 
water ;  bat  the  greatest  dependence  should  •       Csaglk,  when  tins  is  symptomatic,  it  wHl 

be  placed  on  very  sparing  supplies  of  sub-  disappear  as  the  complaint  which  it  attends 

stantini  iMNl.    lie  exerdse  ou^t  to  be  may  be  removed;  but  if  dironic^  the  cure 

regular,  but  never  beyond  a  walking  pace,  vrill  be  uncertam,  difficult,  and  tedious. 

If  the  symptoBsatic  cough  should  prove  The  foHovriog  cheap    recipe    has  often 

tronUesoine,  take  away  about  three  quarts  proved  serviceable.     Tu  eight  pounds, 

of  Mood  every  third  day.  lime  twelve  pounds^  water  six  gallons;  mix 

CanJECTy  is  a  sharp  Inunoar,  called  the  well,  and  give  a  quart  every  mornmg. 
tilrush,  fffaich,  m  some  instances,  attacks        OredBt,  in  the  heels,  usually  proceed  from 

the  sole  of  the  foot,  and  docs  inconceivable  a  gross  habit,  or  from- filth,  or  from  vradiing 

mischief:  if  neglected,it  vrill  in  time,  destroy  the  legs  vrithont  rabbhig  them  dry.   Some- 

tiie  whole  foot    The  uppearance  of  this  times  the- cracks  dischaiige  a  quantity  of 

coBBplaint  is  decided;  it  risiiig  like  afrm-  sharp  ichor,  which  must  be  fipequeUtly  re^ 

foos  excrescence,  coveting  the  diseased  part,  moved,  or  severe  excoriations  n^y  follow. ' 

and  must  be  completely  eaUqiated  before  Wash  vnth  strong  soap-suds,  lower    the 

n  cure  can  be  expected.     Cut  away  freely  food,  give  mild  purges,  or  dmretics,  and,  if 

from  the  horny  sole,  and  dress  the  suifoce  the  habit  be  foD,  bleed  fteely.    Avoid  all 

with  asobtion  ofhraar  canstic  dipped  in  tow.  greasy-applications,  and  idlow  no  ligatures : 

Fssten  oo  well,  as  much  dependi  on  pres-  wnsh  often, -and  dty  carelully. 
tare:  if  the  shoe  be  fibbed  with  cross  bars,      .  DiuMes,  or  aprofose  discharge  of  urine, 

all  tile  better.    Kaismg  the  opposite fiiot,  is  generally  consUered  a  fiital  diaease:  it 
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is  often  brought  on  by  violent  medicioesy 
especially  dioretics;  which  should  b«  care- 
fbliy  avoided  in  this  compliant.  Bad  food 
is  also  a  frequent  cause.  The  surest  re- 
&)edy,  if  any  can  be  so  caUed,  is  to  feed 
the  horse  with  fresli  blood,  or  with  strong 
meat  broUi ;  avoiding  vegetables,  unless  it 
be  good  wheaten  bread.  Opium,  bark, 
chalk,  and  such  tonics,  and  correcting 
medicines j  as  also  tlievobitile  liver  of  sul- 
phur in  small  doses,  will  be  usually  found 
to  give  relief;  tliongh  a  perfect  cure  is 
scarcely  to  be  expected. 

Diwrrhwiy  or  looseness,  often  follow  the 
iojudicioos  u^e  of  strong  medicines ;  and 
(specially  where  astringents  have  been 
given.  The  complaint  is  sometimes  criti- 
cal; in  which-instance  it  should  not  be 
checked,  but  treated  with  copious  diluents 
of  a  soft  kind.  Sometimes  hard  labour, 
in.  bad  weather  especially,  with,  bad  stabling, 
pjt  bad  food,  will  induce  this  complaint, 
which  is  to  be  treated  with  great  can- 
tipn;  lest  it  should  degenerate  into  dysen- 
tery, inject  the  anodyne  clyster,  and  give 
the  following  drink  twice  daily.:  opium  two 
drachms,  ipecacuanha  three  drachms,  pre- 
pared cbslk  lour  ounces,  thinstareh  a  pint : 
mix,  and  drench  with  it  If  it  does  not 
answer  the  intention  within  fonr  days,  at 
furthest,  give  alum  whey,  as  recommended 
for  the  dysentery.  Avoid  all  astringents, 
bat  give  no  cold  drink*,  and  encourage 
sweat  by  means  of  good  clothing.  Litter 
w^,  and*  allow  a  moderate  current  of  air 
if  the  stable  be  hot. 

Dffteniay,  or  flux,  commonly  called 
mollefr-grease  is  a  most  painful  and  dan- 
geront  complaint  The  anunal  is  usually 
afflicted  vrith  tenesBraa,  and  voids  a  great 
(juantity  of  sUmy  mnensy  and  but  little 
dung.  This  disease  arises  from  a  great 
variety  of  causes,  and  ip  seme  seasons  is 
said  to  be  epidemic. 

The  safest  pnige,  in  the  first  stage,  is 
about  a  quart  of  castor  oil.  If  that  does 
not  remove  the  fieces,  give  calomel  fonr 
drachms,  gum  arabic  two  drachms,  with 
Imney  enough  to  fbtm  a  bolns.  On  all 
occasions  ample  dysten  of  gniel.  Unseed, 
water,  &c.  should  be  frequently  u\|ected. 
In  obstinate  cases  administer  the  fblttwing : 
take  ten  poppy-heads,  boil  them  hi  six 
quarts  of  water  till  only  *>  gallon  be  left, 
add  starch  enough  to  ioflan  into  a  tbui 
nmcilage,  throw  up  three  or  four  tioMS. 
daily.  InteniaUy  tfaefoUovringmay  aww^.. 
Opium  two  dradnw^  ipecacuanha  four 


dradims,  nux  vondca,  in  pqiwder,  one 
drachm,  port  wine  one  qnart  Mix  and 
repeat  morning  and  evening.  Let  tlie 
liorse  be  well  clothed,  sb  as  to  keep  bis 
skin  moist;  the  stable  should  not  be  hot. 
If  the  dung  smells  offensively,  tfaf  staUe 
must  be  fumigated  and- kept  extremely 
clean. 

Farcy  is  easily  removed  in  its  first  stage» 
vriien  it  consbts  of  merely  a  superficial  in* 
fiammation,  but  if  sutfered  to  proceed,  it . 
quickly  taints  the  circulation,  and  often, 
induces  the  gkmders.  It  is  higldj  infec- 
tious; in  the  first  instance  each  bud  or 
sweiUng,  should  be  burnt  with  a  hot  iron, 
or  by  caustic;  but  when  the  blood  is  in- 
fected, (which  is  known  by  the  buds  being 
ulcerated,  and  a  discharge  at  the  nose,) 
the  strongest  niedicmes  must  be  used. 
Let  a  scruple  of  corrosive  sublimate,  levigat- 
ed, be  mixt  with  butter,  or  in  grnel,  and 
given  in  two  doses;  i.e.  night  and  mem* 
ing.  If  the  bowels  should  be  affected,  the 
dose  must  be  less;  butifnobneasinessbe 
produced,  it  may  be  increased  to  half  a 
drachm,  or  even  to  two  scruples.  .  If  tho . 
sublimate  should  prove  too  poweifiil*  tub- 
stitnte  a  drachm  of  calomel,  night  and 
morning.  Green  food  is  peculiarly  service* 
able.  Destroy  the  clothing  after  m  cnie; 
or  the  disease  will  be  regenerated. 

Ferer  most  always  be  traced  to  its  caney. 
and  its  particular  species. must  be  aseer* 
tained  before  medicine  is  given.    If  the 
common  inflammatory  symptoms  are  ind»> 
cated  by  the  pulse,  the  eyes,  and  the  gene* 
ral  action  of  tlie  hone,  bleeding,  to  the 
extent  of  three  or  fonr  quarts,  aoconfing.to 
si»  and  condition,  ong^  to  be  immediately 
practised :  after  this  rake,  and  throw  up  tbo 
foilowmg  clyster :  gruel,  or  broth,  S  quarts ;  > 
common  salt  (or  Epsom. salt,  if  at  hand) 
4 ounces ;  brown sagar,4  ounces  and  aweet 
oil,  or  melted  butter,  or  hvd,  4  onncea :  ad*  • 
minster  bk)od  wann»  in  a  gentle  manner. 
Give  the  following  twice,  daily:  emeCit 
tarter,  9  drachms ;  nitre,  iounce ;  mix  ina. 
pint  of  gniel, '  or  form  into  a  bolus  vrith 
honey.    Avoid  whatever  is  heatmg ;  let  the  - 
animal  be  kept  in  a  cool  stable  (not  windy  • 
or  damp)  and  ehithe  moderately.    Let  him 
have  plenty  of  warm  drink  of  a  dUnent 
kind ;  such  as  bran-water,  hay-tea,  scalded. 
nsalt,  or  vrarm  ale  ;  which  last,  eqght,  how* 
ever,  to  be  very  mild.    Leave  a  Utile  very 
sweet  hay  for  Urn  to  pick  at:  ifatapcoper 
seaaon,  green  tapes,  or  other  yoong  artifiqiBl 
gUM  nay  be  fiveD  hi  amallqaaiitity«  Avoid 
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liglit  girfidDg,  and  aflow  plenty  of  bedding,  tuation  may  admit ;  or,  at  aQ  erents,  that  a 

SprinlLletheitalloccarionally  wldi  hot  Tine-  seton  should  be  |Mised  through  the  bottom 

gar,  and  remove  tlie  dung  as  soon  as  it  (alb.  of  the  sore,  whence  the  matter  might  b4 

If  cold  fits  intervene,  use  vrarmer  clothing,  disdiarged.    Apply  light  pledgets  of  lint, 

and  let  friction,  with  a  soft  bmsh,  be  per-  Just  to  keep  the  parts  open  ^   and  wlien 

sisted  in,  until  warmth  b  restored.    Above  about  to  heal,  vvbich  may  be  knovm  by  tha 

all  things  keep  the  body  open,  and  avoid  granulations,  dtc.  be  cautious  not  to  allow 

every  thing  that  frightens  or  irritates:  if  any  pressure.    If  any  of  the  dorsal  spinous 

the  horse  will  fay  down,  it  will  favour  the  processes  be  tainted,  exfoliation  will  take 

cure.  pface :  encourage  the  efforts  of  natnre  in 

When  a  fever  b  symptomatic,  the  cause  that  re«pect.    Keep  the  body  open,  and  let 

most  first  be  removed ;  in  the  meanwhile  the  diet  be  soft  and  cooling;  allow  free  ven- 

soothmg  treatment  should  be  resorted  to,  tilation,  and  approach  the  animal  gently, 

and  palliative  be  principally  used.     In  Sudden  starts,  and   motions  arising  from 

tfab  we    allude  to  diet,  &c.  as  detailed  ^r,  often  do  mcalculable  mischief  m  thi* 

in  the  foregoing   paragraph.     When  the  comphunt;  which  may  be  speedily  removed, 

fever  runs  very  high,  and  that  bleeding  can-  when  timorously  and  cautiously  treated, 
not  be  attempted  (either  at  first,  or  in  re*        Foundery  has  osnally  been  mbtaken  for  a 

petition)  clysters  most  be  frequently  given,  disease  of  the  loins  or  of  the  diest ;  but 

and  roweb  may  be  made  in  the  breast  and  where  its  seat  is  forward,  the  fore  feet  will 

tiiighs.  be*  found  injured ;  in  the  former  case  the 

When  the  fever  b  equivocal,  or  when  it  b  hind  feet :  thb  may  be  easily  ascertamed 

decidedly  of  a  malignant  species,  such  as  the  by  observing  whether  the  horse  seeks  relief 

typhus,  or  epidemic,  which  in  some  coun-  firom  bringing  the  hind  legs  forward  (as  he 

tries  b  by  no  means  rare,  though  nnconunon  stands  in  the  stable)  to  support  the  fore 

with  us  ;  if  the  horse  be  in  a  robust  state,  quarters,  or  keeps  the  fore  legs  inclined 

bleed  copiously  ;  but  if  emaciated,  or  of  a  considerably  backwards,   to   support   the 

weak  fiame,  avoid -that  evacuation.    Wash  hinder  quarters :  thus  endeavouring  to  take 

the  body  with  warm  vinegar,  in  which  aro-  the  weight  off  the  tender  parts.    When  all 

matic  hertw  have  been  boiled  ;   sprinkle  the  feet  are  affected,  the  horse  lies  down, 

fineqoently  with  the  same:  remove  the  dung  and  b  ilnwilling,  or  perhaps  unable  to  rise, 

instantly,  and  change  the  bedding  twice  or  Thb  b  usually  a  very  troublesome  com- 

thrice  vrithin  the  day.    Bom  nitre  eveiy  plaint,  and  requires  very  copious  bleeding, 

half  hour,  so  at  to  occasion  a  thick  smoke,  and  eveiy  attention  to  ease  and  rest    The 

and  let  a  piece  of  touch-paper  be  always  shoes  ought  to  be  taken  off,  and  veiy  soft 

smothering  m  a  comer  of  the  stable,  which  litter  be  allowed,  and  frequently  tossed  op 

ought  to  be  very  cool.    Keep  the  body  with  the  fork,  to  keep  it  from  caking. 

open  vrith  antiseptic  purges,  and  use  little  Bleedmg  at  the  toes  rarely  feik  of  giving  great 

clothing.    Ifacritiodporgmg  should  come  relief ;  letting  the  blood  flow  f^ely.    En- 

on,  by  no  means  check  it;  encourage  every  deavour,  by  all  meaito,  to  prevent  tlie  col- 

sore  whidi  aaay  appear,  and  open  roweb  in  lection  of  matter,  as  that  always  injures ; 

various  parts.    Thb  complaint  being  highly  indeed,  after  once  suppuration  has  taken 

infections,  no  other  horse  should  be  allowed  place,  weakness,  if  not  rottenness,  will  ernu^ 

to  stand  withhi  the  same  area,   in  fact,  in  almost  every  case.     Purge  vrell,  and 

horses  labouring  under  the  typhus  fever,  keep  the  feet  cool  by  the  firequent  appU* 

ahonld  be  removed  to  some  dbtance  from  cation  of  salt  and  water,  or  sugar  of  lead  ia 

other  animafe,  whether  horses,  homed  cat-  water,  or  sal-ammoniac  and  vinegar.    Pare 

tie,  &c. ;  the  infectian  being  very  apt  to  away  the  crust,  so  as  to  liberate  the  foot 

reach  them.  from  its  usual  constriction.    When  reei>» 

FishUa  being  a  compfaint  absolutely  re-  vering,  we  would  recommend  to  torn  the 

quiring  the  aid  of  a  surgeon  when  in  ono,  pe-  animal  out  into  a  rich  'soft  paddock,  if  the 

rmeoy  &c.  we  refrain  fh>m  stating  any  thing  season  permits ;  or  into  a  sott  straw  yard : 

on  that  subject  the  fbrmer  b  best,  on  account  of  the  diet 

fUhUouM  wiiher$  will  be  found  a  very  Allow  no  com,  unless  where  the  horte  b  ex- 

trooblesome   complaint ;    and   under  tlie  tremely  weak ;  and  then  scalded  malt.  Ice. 

hands  of  a  common  farrier,  will  seldom  be  trill  answer  best.    In  very  bad  cases,  soma 

curedwithout  considerable  deUy,  and  great  have  taken  up  the  lateral  arteries;   bat 

risk.    We  advise  great  cleanliness,  and,  such  seems  to  be  a  desperate  course,  and 

that  the  part  should  be  hid  open.  If  the  si-  Aould  never  be  practised  where  mofhopt 

it 
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reauoBA  of  ftocccsft  from  milder  treatment. 
When  reduced  to  that  extremity,  the  beast 
can  be  of  no  valoe. 

fViocf  aref  aodhuntitnM^  are  nibjectsfor  the 
introdnction  of  a  sorfeon :  in  most  instances 
caret  might  be  ejected,  pronded  the  hone 
could  be  sluig,  so  as  to  take  the  pressure 
cntiiely  off  from  the  limb.  Iron  frames, 
and  very  stiff  splents,  arc  sometimes  used ; 
but  ^bannot  always  be  had ',  neither  are 
they  applicable  to  every  case.  Nature  in 
time  will  unite  the  bones  of  a  simple  frac- 
ture, after  th^  have  been  set ;  but  in  gene- 
nl  a  callous  protuberance  is  seen,  which 
rendeis  tbc  aninml  less  saleable ;  though 
the  limb  may  be  as  serviceable  as  ever. 
We  tbiak  it  absurd  to  shoot  a  horse,  merely 
hecawe  he  has  broke  a  bone  which,  by  a 
little.care,  might  be  perfecfly  restored. 

Greaae  is  generally  the  effect  of  too  rich 
food  with  little  exercise ;  or  it  may  be  m- 
duced  by  bad  standing,  or  by  excess  of  hi- 
boor ;  it  is  most  frequent,^  and  most  difficult 
of  cure,  in  veiy  long  fimbed  horses.  Wariiing 
the  legs  without  dryiil;  them  is  very  apt  to 
produce  this  disease,  which  is  equally  dis- 
posed to  recur.  If  grease  proceeds  from 
redundancy,  bleed,  purge,  and  use  gentle 
exercise,  with  moderate  friction.  When 
from  weakness,  or  over  labour,  allow  rest 
and  nourishing  fiwd,  giving  good  standmg, 
and  preserving  perfect  cleanfiness. 

GrtpM  have  remnsioos  of  pain,  vrhich 
distinguish  them  from  inflammation  in  the 
bowels,  as  does  the  disposition  to  roll  on 
the  back.  Goativeness,  bad  food,  drinking 
while  vrarm,  standing  in  the  cold,  espedally 
after  exerdse,  all  cause  this  complaint  To 
core  it  nke  well^  throw  op  clysters  as 
irarm  as  can  be  borne,  and  in  large  quanti- 
ties. If  the  pain  be  very  acute  and  ofatti- 
nate,  bleed  copiously,  and  |^ve  ahunpof 
opium,  about  the  iSae  of  a  large  haiel-nut. 
^ut  tlUs  must  be  done  before  any  symptoms 
of  inflammation  appear.  Foment  the  bowels 
with  hot  water,  applied  by  means  of 
blai^ets  dipt  therem.  Give  d^  dran^t  as 
soon  as  possible :  viz.  castor-oil,  one  pbt ; 
oU  of  peppermint,  one  drachm  -,  mix  them 
with  the  yolks  of  two  eggs,  flien  add  half  a 
pint  of  water.  If  the  boweb  have  not 
been  well  opened,  let  the  following  be 
gifen.  Calomel,  half  an  ounce ;  gum-gam- 
boge, one  drachm ;  Castile  soap,  half  an 
ounce  i  make  into  a  bohis  with  honey,  and 
given  at  night ;  keepmg  on  warm  clotiung, 
and  cantiouly  avoiding  a  draught  of  wind. 

GuiU  screM,  or  gUM-iffU,  being  abso- 
lutely inoorahle  m  horses,  we  shall  not  treal 


of  it  here,  but  refer  to  that  head  for  a 
descriptkm  of  the  disease  as  it  affects  the 
huBum  eye. 

Hqmtiliaf  or  inflammation  of  the  liver,  is 
usually  induced  by  a  morbid  state  of  the 
parts  secreting  the  bile,  and  may  be  knovrn 
by  a  yellowness  of  the  eyes  and  mouth,  at- 
tended with  considerable  fever :  in  severe 
cases  the  horse  is  sometimes  stiff  in  the  otf 
shoulder.  Bleed  fi^ly,  and  blister  the 
sides,  applying  numerous  rowels  underneath. 
Rake,  and  clyster;  then  purge  vrell,  by 
giving  the  foUoiring  bolus,  night  and  morn- 
ing, till  it  operates  freely.  Calomel,  half  a 
drachm ;  aloes,  one  dnchm  and  a  half  i 
Castile  soap,  two  drachms ;  mix  with  honey. 
'  Hydropkokia  h  mcurable,  however,  if  a 
large  piece  be  taken  out  as  soon  as  the 
hone  has  been  bitten  ;  or  a  fire-brand  be 
quickly  applied  so  as  to  bum  a  deep  hole, 
or  that  lunar  caustic  be  used,  the  animal 
may  be  saved ;  but  such  cannot  be  done  in 
eveiy  part  Purge  well,  and  administer 
mercurial  preparations,  so  as  to  affect  the 
system  forcibly  for  a  few  days;  gradually 
abating  for  a  month,  or  more :  if  rapid 
symptoms  appear,  the  horse  should  be  in- 
stantly destroyed. 

Joandicr  may  exbt  with  or  without  a\iy 
obvious  inflammation  of  the  liver;  but 
should,  for  the  sake  of  safety  to  the  animal, 
always  be  considered  as  connected  with 
hepatitis  (which  ^ee.)  If  the  symptoms  be 
not  mgent,  the  bleeding  may  be  omitted  ; 
but  purge  well 

/i|flaflMM<iea,  m  whatever  part,  is  gene- 
rally the  mdex  to  blood  letting,  either  by 
opening  a  vein,  by  cupping,  or  by  some  other 
means.  But  local  inflammations  which 
«eem  to  be  critical,  and  push  forward  to 
suppuration,  should  rather  be  encouraged 
than  resolved;  unless  they  settle  upon 
some  part  endangering  the  life.  When  the 
brain  is  inflamed,  the  lancet  must  be 
freely  used,  as  must  the  blistering  ointment 
and  purges,  together  vrith  whatever  may 
tend  to  lessen  the  complaint  m  tiiat  part. 
Hie  eye  must,  when  in  a  state  of  irrita- 
tion, be  kept  cool,  and  the  habi^  low- 
ered. Mild  solutions  of  white  vitriol,  added 
to  a  fow  drops  of  extract  of  saturn  should 
be  applied,  m  the  form  of  poultice,  cold  and 
frequently.  When  the  stomach  is  inflamed, 
the  horse  should  lose  blood,and  be  clystered 
occasionally  with  soft  cooling  liquids.  In 
cases  of  inflamed  bladder,  diuretics  should 
be  avoided ;  clysten  should  be  occasionally 
administered,  and  mucilaginous,  soothing 
be  liberafly  given ;  such  as  decoctioa 
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bf  malkmty  giim«ribic,  Umeed-tea,  bur*  will  be  danger  of  nnuies.    Itwiore  is  often 

ley-water,  in.  with  regard  to  an  inflamma*  extremely  difficult  to  taeal,   and  reqaires 

•tion  of  the  liver  we  refer  to  hepatitit  in  this  much  patienee :  it  wifl,  however,  generally 

article.    When  the  kidneys  are  inflamedy  yield  to   cleanUnesi,   and  dne  discharge 

the  treatment  should  be  as  in  diseases  of  the  downwards,  by  means  of  a  seton  smeared 

bhulder-,  observing,  that  the  anhnal  ought  with  mild  blistering  ointment:  this  ought'to 

to  be  kept  very  low,  -after  ample  evacoa*  be  kept  m  until  the  cavity  is  grown  vp,  and 

tiow,  both  by  bleeding  and  gentle  purges ;  In  a  manner  grasps  the  seton. 

and  that  diuretics  are  highly  prejudicial.  '    Qatllers,  commonly  are  produced  by  the 

'    lAtmpeMy  a  a  swelling  of  tiie  bars  In  the  lodgment  of  filth  about  the  coronet  and 

ivof  of  the  mouth,  chiefly  in  young  horses,  snirounding  parts:  they  should  never  be 

But  as,  in  such,  the  bars  an  always  brge,  burnt,  as  is  often  pnctiMd  by  common  fiMr- 

and  appear  to  be  swelled^  be  cautious  in  as-  ciers;  but  be  kept  veiy  clean,  and  dressed 

certaming  that  tiiey  really  are  ro.  When  such  twice  daily  widi  dQective  ointment.     If 

h  the  case,  by  no  means  bum  with  a  hot  carbuncles,  or  proud  flesb,  should  arise, 

Iron,  as  fhirien  too  often  do,  but  rub  with  tike  them  down  by  means  of  lunar  caustic, 

alum  and  honey ;  if  they  do  not  subsidei  These  sores  are  usually  veiy  tedious ;  but 

-you  may  scarify  the  part  veiy  slightly  with  should  not  be  hurried,  as  they  are  apt  to 

u  sharp  instrument,  guarded  with  tow,  dqo.  break  out  afresh,  or  to  ran  among  die  bones 

near  its  point,  so  that  you  cannot^  In  case  of  ofthe  foot,  ^henprenmtaiely  dried.  Wash 

acdden^  do  iqjuiy  by  making  too  deep  a  fiequently  with  soapsuds,  and  put  ptedgeti 

^ound.  of  lint,  steeped  in  spnits  of  turpentine,  until 

Letktrgjif  is  often  very  slow  in  its  ap-  the  sores  appear  clean  and  healthy, 

pnach,  butsometimes  equally  rapid;  in  the  Rmg  htme^  is  an  exostosis,  which  partly 

latter  instance  father  tending  towards  epi-  suirounds  tfie  coronet:  this,  together  with 

lepsy.    It  is  occasioned  in  either  case  by  iiplsais,  carte,  Aoa^fpeeins,  .&c  may  some* 

"too  great  a  determination  of  Mood  towards  tunes  be  cved  by  early  attention ;   but 

the  head.    Bleed  freely,  unless  when  the  when  suffered  to  stand  long,  cannot  be  re- 

debiity  is  great;  open  the  body  by  active  moved'  except  by  absolute  force,  such  as 

purges,  rake,  and  clyster,  and  endeavour  to  savring  or  rliisseling  them  off.    A  Strang 

excite  penpintion.     Give  the  IbUovrmg:  preparatiOB  of  eomstve  sublimate,  added 

nitre,  three  drachms ;  resni,  three  drachms ;  to  Spanish  flies  and  Venice  turpentine,  and ' 

cream  of  tartar,  three  drachms;  all  flnely  mixed  with  hog*s-btfd,  will  often  dissolve  a 

powdered,  and  mixed  with  honey  into  a  ring-bone,  &r. ;  but  much  tfaneis  generally 

bolus:  repeat  eveiy  moraing,  until  the  dis-  required  to  complete  a  cure, 

chaige  of  urine  is  abundant  -    St^eeil,  is  properly  the  ietnmu^  or  lock* 

BMIenden,  and  sellmderi,   are  scnriy  edjaw.    This  is  often  caused  by  sadden 

eruptions  about  the   knee,  diMhaiiging  a  changes  from  heatto  cold :  generally  speak- 

sharp  ichor:  they  bear  the  fintdesi^mtion  ing  the  cure  is  very  uncertain;  but  it  will 

when  within  the  front  bendmg  of  thehock,  chiefly  depend  on  opium,  the  warm  bath; 

-thelatter  when  they  appear  at  the  back  of  and  other  antispasniodics.    Sometimea  the 

It    Wash  with  soap-flids,  and  apply  the  sudden  application  of  cold  water  in  great 

ftUowing:  white  vitriol,  half  a  drachm ;  an-  qnantities  has  been  serviceable:  friction  of 

gar  of  lead,  half  a  drachm ;  tar,  one  ounce ;  turpentine  oil  or  spirits  generally  proves 

mix,  and  rab  in  gentiy.  useful,  as  does  a  clyster  nuulo  urith  S  os.  of 

Jlfe^gf,  commonly  arises  from  filth,  or  spirit  of  hartdiorn,  4  oz.  of  oil  of  turpentine, 

from  poornem  of  condition,  and  is  extremely  smd  the  yoOn  of  three  or  four  eggs ;  mixed 

Infectious.    Wash  vrall  with  soapsuds,  and  vnth  a  quart  of  strong  ale  and  gin.    It  is  a 

apply  the  following :   common  brimstone,  great  object  to  promote  urine,  sweat,  &c 

levigated,  eight  ounces;  of  ahnn  and  white  Sitggtn,  or  pJkraisy,  is  supposed  to  be  a 

vitriol  each  ^ife  drachms  j  horK  tnipentiney  variety  of  the  sleepy  staggen,  Tertigo,  or 

three  ounces;  lard,  half  a  pound ;  mix,  and  lethargy;   only  that  in  this  instance  the 

rab  frequendy.  pressure  on  the  brain  is  extreme,  and  the 

'    Psiecvii,  arises  chiefly  firom  fliiction  of  ammal  rendered  outhigeous.    The  causes, 
the  eoUar  at  the  back  of  the  ears,  or  other  •  are  various;  but  for  the  most*  part  this  dis- 

sach  causes:  it  often  forms  a  tumour,  wUch  temper  arises  fram  the  critical  termlantion 

must  be  brouglit  forward,  unlem  fay  blister-  of  some  other  mflammatoiy  disease.  Same- 

ing,  &c.  the  fluid  can  be  rensoved.    l^ke  tunes  it  proceeds  fttmi  a  sun-strake,  and 

'care.to  open  below  the  abscess,  else  there  has  bean  known  to  arise  from  the  vicodty 
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•f  ps^d  Bialter :  being  suddenly  changed  pouidon^  dHiidg  whieh  bones  could,  not  be 
ftomiMor  food  to  rich  aooiishing  diet  is'a  duly  exercised.  Bleed  ireely,  if  the  hone 
very  frec^ent  cause.  I'o  eflfect  a  t:ore»  the  be  in  good  conditioUi  and  lower  his  diet ; 
borse  shoold  be  Med  copiously,  from  three  use  gentle  exercise,  and  mb  the  part  with 
to  four  quarts  every  eight  hours,  until  the  flannel,  or  a  soft  brush :  put  on  a  stocking 
symptoms  abate.  Blister  the  head  and  at  night  dipt  in  spirits  of  turpentine,  with  a  • 
neck  with  Spanish  flies  mixed  in  spirits  of  little  Goulard  mixed.  As  the  parts  diminish 
turpentine:  rake  well,  ami  administer  a  gradually  apply  elastic  roUen;  but  take  care 
strong  clyster,  so  as  to  excite  considerable  not  to  impede  the  circulation.  Give  very 
dischtnge  of  excreoMot.  Let  the  stables  be  mild  puiges  and  diuretics,  observing  to 
very  cool,  and  be  sprinkled  with  hot  vine-  keep  tiie  body  gently  open.  If  tlie  corn- 
gar.  If  possible  to  get  a  bolus  dowu,  let  pUiiut  proceeds  from  debility,  feed  well,  and 
the  folio  wing  be  given:  calomel  t  wo  diachms^  proportion  the  exercise  to  the  aniraal'B 
aloes  »x  drachms,  Caatile  soap  two  drachms,  powen:  never  fiitigue  him.  But  friction 
mixed  with  lioney.  Allow  very  little  drink,  will  on  all  occasions  be  found  the  safest,  sind 
In  desperate  cases  sling  the  horse,  and  the  most  effectual  remedy.  The  stable 
throw  cold  water  over  his  head  and  neck.  should  be  kept  cool,  and  sweating  should 

Scenes  in  the  bladder  have  been  removed  be  particularly  avoided,  since  it  would  in- 

by  cutting,  the  same  as  is  practised  when  crease  the  complaint    in  some  strong  ha- 

tbey  ibrm  in  the  human  bhidder;  but  this  bits  rowels  in  the  thighs  may  be  advanta- 

IS  a  very  uncertain  operation  with  cattle,  geouslymade. 

When  in  the  kidnies,  stones  may  sometimes        TkrtisA,  or  runniBff-ihrush,  is  a  dischaige 

be  brought  dovm  by  strong  diuretics ;  but,  from  the  sensible  frog,  which  soon  becomes 

When'  so  situated,   the   aniroal    generally  deeply  diseased,  if  the  pressure,  &c.  which 

iimgen  a  long  time,  and  dies  in  great  agony,  occasioned  the  complaint  be  not  removed, 

perfectly    emaciated.     Hones   ako  have  It  chiefly  takes  place  in  narrow  heela,  ea- 

itones  orcasionally  in  the  intestines,  gene^  peciaUy  where  the  frojg  ha»  been  cut  away, 

rally  in  the  coeeum,  or  blind  gut.    These  and  the  heels  left  high.    The  ranning  ought 

induce  frequent  colics,  and  as  they  grow  to  be  dried,  taking  care  to  bring  tlie  frog 

occasion  much  pain :  unfortunately  we  know  into  action  by  lowering  the  heels  gradually, 

not  of  any  means  for  their  expulsion,  or  for  and  bearing  upon  it  by  means  of  a  bunch  of 

their  dissololion.    Mares  have  been  known  tow.    Use  this  wash  frequently,  as  warm  as 

to  Toid  grant  quanties  of  small  stones,  like  it  can  be  bokne :  tar  two  ounces,  oil  of  vi- 

pebblei.  triol  six  drachms.    Gentle  purges  and  mild 

StrangUi  rarely  attadt  horses  aiUr  com-  diuretics  wiU  greatly  aid  towards  a  cure,  if 

pleting  their  sixth  year.    This  curious  com-  tlie  habit  be  full,  and  the  discharge  consi- 

^buuthas  been  compared  to  various  dis-  deraUe.    Horses  that  have  bad  standing 

eases  incident  to  the  human  frame,  however,  ^re  very  aul^ject  to  this  comphunt :  in  f^c^ 

not  with  perfect  propriety.    It  usuaUy  be-  dirty,  damp  stables  give  birth  to  an  infinity 

gina  with  a  fever,  a  eongh,  a  nianuig  at  the  of  diseases. 

nose,  and  a  swelling  of  the  sub-mnxiUaiy        C/Zoers  invariably  require  soft  dressiugis, 

glands.    If  unheeded  those  glands  will  sup-  and  that  their  edges  should  be  kept  low, 

purabsrenderbigtfaeoureveiy  tedious,  and  and  free  firom  callous  or  horny  matter.  Dress 

in  some  degree  dangerous.    Kcpel,  if  poo-  often,  and  in  case  of  a  smus  be  careful  to 

sible^  by  copious  bleedhigs,  opening  the  have  the  Tent  downwards,  so  that  the  dis- 

body,  exdtiiHE  penpiiation,  and  by  gentle  charge  may  be  free.     We  have  not  any 

dioretics.    Give  tlie  following,  night  and  conipUunt  more  various  than  this,  nor  one 

mommg:    nitre   six   drachms,   cream  of  more  difficult  to  heal.    Indeed,  in  some 

tmtar  six  drachms,  emetic  tartar  a  drachm  instances  that  should  not  be  attempted, 

and  a  half,  warm  gruel  one  qiuu-t    Often  Cleanliness  and  mild  trealmeat  are  indis- 

gveat  advantage  is  derived  from  blister..  pensaUe.    If  fimgus  flesh  should  arise,  or 

ing  the  throat,  and  from  rowels  in  the  the  edges  become  hard^  touch  with  bhie 

chest.    Stianglea  are  aappesed  to  be  infec*  vitriol,  or  witli  lonar  caustic,  and  make  way 

tions;  but  we  brieve  that  point  has  never  for  tks  flesh -to  granuhite,  and  for  the  skin 

been  folly  ascertained.    It  may,  however,  to  collapse.  When  the  habit  is  foul,  topical 

be  prudent  to  obriate  any  hazard  of  contar  applicatioM  ah>ne  vrill  not  answer  i  alter*- 

9<Hi.  tives  must  be  given,  and  the  diet  be  such  as 

StpeUtd  kg*  nsoafly  proceed  from  weak-  may  check  the  acrimony.  When  the  wound 

aessy  and  art  vety  frequent  after  long  indift.  cionfrinsapply  a  little  lard  very  gesUytO; 
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-•often  the  ikio ;  and  if  the  flies  are  trouble- 
aomey  aiiiz  a  very'ttaall  quantity  of  tobacco 
ia  Ae  lard. 

FFofMes,  form  nnder  tiie  saddle,  in  conse- 
qhence  of  unequal  pressure.  Perfect  rest 
M  the  best  remedy;  but  a  solution  of  sunr 
of  lead  in  vinegar  will  p-eatly  promote  dts- 
)>enion.  If  the  warbles  become  firm,  (t.  e. 
sit-fksts)  blister  them,  or,  if  necessary,  let 
tbem  be  carefully  extirpated  by  the  kni<e. 

Wi$id'^nlU  must  be  removed  by  firm 
pressure  on  a  bolster  that  immediately  sets 
upon  the  swelling :  when  subdued  the  part 
should  be  fired,  to  prevent  recurrence  of 
the  complaint.  Hie  sweating  blister,  made 
by  steeping  Spanish  flies  in  vinegar,  often 
lias  a  flue  effect,  as  vrill  any  preparation  that 
'causes  speedy  evaporation;  but  the.  com- 
press is  what  we  chiefly  advise :  for  unleA 
tbe  parts  be  brought  together  by  pressure, 
the  object  will  rarely  be  aittained. 

H^omu  frequently  cause  extreme  indis- 
positiou  before  their  existence  is  even  sus- 
pected: many  horses  have,  indeed,  died  in 
consequence.  It  is  proper  therefore  to  state, 
that  when  a  horse  robs  his  tail,  and  that  a 
yellow  matter  appears  at  times  about  the 
anas,  worms  may  be  suspected ;  especially 
if  he  eats  heartily,  yet  has  a  staring  coat, 
and  does  not  thrive  $  or  that  he  stands  with 
ins  hind  legs  sttaddlmg,  has  slight  attacks 
of  gripes,  and  frequently  turns  his  head  to- 
wards his  belly,  which  commonly  appears 
large  and  low.    Bots  may  often  be  found 
smong  tlie  dung;  these  are  very  tenacious 
of  life,  and  resist  most  of  our  strong  vermi- 
Ifuges.    Common  salt  is  one  of  the  most 
powerful  remedies;  but  subjects  tlie  horse 
to  considerable  inquietude.    The  root  of 
iHie  male  fern,  levigated,  and  given  fV^sh,  is 
Ughly  extolled,  as  is  soot  also.    But  we  be- 
lieve that  strong  doses  of  calomel  and  gam- 
boge Will  be  fbund  the  most  efficient,  pro- 
vided they  be  persevered  in,  so  as  to  scoin- 
Ibr  a  number  of  days,  or  even  pcrhnps  a 
fortnight,   in  shccesslon;    but   tliis  must 
greatly  depend  on  the  cohdttion  and  con- 
stitution of  the  horse.    The  teretrg,  or  long 
round  womis,  are  commonly  white,  .ibout 
tea  mches  in  length,  and  require  very  strong 
purges  to  dislodge  them.    The  ascarides, 
which  are  very  small  worms,  scarcely  lon- 
ger than  a  common  needle,  are  not  so  bad 
as  tite  preceding  in  their  efl'ect  on  the  in- 
testines, but  give  considerable  uneasiness. 
We  recommend  the  continued  purge,  as 
Wording  the  best  prospect  of  expulsion. 

Under  the  article  Equips  the  reader  win 
find  what  appertsdns  more  partiodarly  to  thfe 
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nature  of  that  useful  anitaial:  we  shaD  oondnde 
ttns  with  strongly  inculcating  the  expediency 
of  avoiding  oommraiication  with  fiuriers,  and 
In  advisinfr  the  introduction  of  regular  medi- 
cal or  surgical  aid,  whenever  hor&es  suffer  un- 
der such  .indisposition  as  cannot  be  removed 
by  the  cheap  and  simple  recourse  to  good 
bedding,  ease,  moderate  warmth,  generoos 
diet  suited  to  the  case ;  and  where  there  ' 
appear  inflammatory  symptoms,  to  bleed  lo 
the  amount  of  two,  three,  or  even  four 
quarts,  substituting  diluent  bei^ra^,  such 
«  as  warm  hay  or  linseed-tea,  or  scalded  bran 
•or  malt,  jn  lieu  of  more  substantial  food. 
By  such  attention,  and  by  forbearance  firom 
violent  or  harsh  measures,  we  have  seen 
horses  speeculy  recover  fh>m  compbunta 
that,  nnder  the  farrier's  auspices,  would 
have  induced  long  disease^  and  a  long  bill. 
There  will  be  found  in  every  town  some 
person  capable  of  giving  advice  at  least; 
and  in  most  places  some  one  of  the  profes- 
sion will  be  found  willing  to  take  cbaige  of 
a  sick  horse.  Formerly,  indeed,  sndi  a  re- 
quest would  have  appeared  an  afiivnt ;  but  in 
these  more  enlightened  times  that  appre^ 
hension  need  not  1)0  enttfrtahied :  indeed 
many  emment  surgeons  pride  themselves  on 
a  familiar  acquaintance  witli  veterinary  sub- 
jects. Periiaps  we  may  be  right  in  observ- 
ing, that  the  designation  of  hone-doctor  be- 
ing banished  fVom  our  conntiy  festabfish- 
ments,  to  make  way  for  the  more  respect- 
able title  of  ioetftr  cf  kane,  has  not  a  lit- 
tle contributed  towards  the  present  libe- 
rality of  aentiment  to  this  uaefhl  profes- 
sion. 

To  snch  rraders  as  may  be  desirous  of 
obtaming  a  full  acquaintance  with  the  sub- 
ject, we  recommend  persoid^fiplication 
to  Mr.  Coleman,  and  that  they  suWribe  to  ' 
the  college  fbnd.  By  such  means  they  will 
derive  the  utmost  advantage  from  the  libe- 
rality and  abilities  of  that  gentleman,  and 
gradually  become  competent  to  the  treat- 
ment of  the  most  ordinary  chus  of  accidents 
and  distempers.  Mr.  Coleman's  work  vrill 
also  be  found  a  cheap  and  highly  useful 
member  of  the  library. 
^  FASCIA,  in  astronomy,  certain  parts  on 
Jupiter's  boidy  resembling  belts  or  swathea. 
They  are  more  lucid  than  the  rest  of  that 
planet,  and  are  terminated  by  parallel  lines, 
sometimes  broader  and  sometimes  narrower. 
M.  Huygens  observed  a  fesda  in  Mtfi 
much  broader  than  those  of  Jupiter,  and 
posseuing  the  middle  part  of  his  diik,  bat 
very  obscure. 
FASCINES,  fai  fortificatibD,  figgoti  of 


FAT 

•mtUwood  of  ftbonta  foot  diaaeter,  tnd 
aiz  ieet  loo|;>  boimd  in  the  middle  and  at 
both  ends.  They  aie  med  in  raiting  bat- 
ferieiy  makiul  chandeleen,  in  filling  op  the 
■moat  to  fiieilitate  the  paaaage  to  the  vrall, 
in  binding  the  nunparts  where  the  earth  is 
bad,  and  in  malung  parapeta  of  trendiei  to 
•creen  tlie  men. 

FASCIOLA,  in  natural  history,  goard- 
wmntj  a  genus  of  the  Vermes  Intestina  chus 
and  order.  Body  flattish,  with  an  aperture 
or  pore  at  the  head,  and  generally  another 
at  a  distance  beneath,  seldom  a  single  one.  > 
About  filly  species  have  been  deiciibed. 
They  are  divided  into  difierent  sections, 
CIS.  those  infesting  mammalia,  birds,  rep- 
tiles, fish,  and  worms :  among  the  first  is  ?• 
,  hepatica,  which  is  found  in  the  liver  of 
jheep,  and  is  often  vomited  m  brooks,  and 
is  genenUy  fi>and  fixed  by  a  pore  at  the 
extremity,  and  another  in  the  middle  of  the 
abdomen,  and  occasions  dropsy,  and  the 
disorder  which  is  called  the  rot.  Hie  body 
of  this  animal  is  about  an  inch  long,  broader 
on  the  fore-part,  and  terminated  by  a  tube ; 
the  hack  marked  with  abpnl  eight  longitur 
dinal  furrowa  iirtwo  series. 

FAT,  an  oleaginous  or  butyrsccous  mil- 
ter, secreted  fineon  the  blood,  and  filling  up 
the  cavity-of  the  adipose  cells.    See  Ana* 

TOMY. 

FATA  aiofg«M,  a  very  remarkable  aerial 
phenomenon,  wbidi  is  sometimes  observed 
from  the  harbonr  of  Messina  tod  atyacent 
places,  at  a  certain  height  hi  the  atmos- 
phere. The  name,  which  signifies  the  fiiiiy 
moigana,  is  derived  finom  an  opinion  of  the 
snperrtHioQs  Sicilians,  that  the  whole  spec- 
tacle is  produced  by  iairies,  or  such-like 
visionsry  invisible  beinp.  The  populace 
ore  delighted  whenever  it  appean,  and  run 
about  the  streets  shouting  ibr  jpy,  calling 
-every  body  out  to  partake  of  the  gktrions 
si^t  This  singnbr  meteor  h«s  tiM^en  de- 
scribed by  various  authon;  but  ^e  first 
wl|o  menikiMd  it  with  any  degree  of  pre- 
dsion  was  Ihther  Angelucci,  whose  account 
is  thus  quoted  by  Hr,  Swinbune  in  ha» 
tour  through  SicUy :  *VOn  the  15th  of  Au- 
gust, 164S,  as  I  stood  at  my  window  I  was 
surprised  with  a  most  wonderfid  delectable 
vision;  the  sea  that  washes  the  Sicilian, 
shore  swelled  vp^mud  becanis  for  ten  milcjs 
In  length  like  a  chain  of  dark  mountuns ; 
whOe  the  waters  near  our  Celabiian  coast 
grew  quite  smoolh,  and  hi  an  histant  ap- 
peered  as  one  clear  polished  mirror  redin- 
ing  agatiMt  the  ridge.  On  this  gtass  was 
depicted,  in  chiaroscuro,  a  atriog  pf  levciml 
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thousand  of  pibistera,  all  equal  m  altitude^ 
distance,  and  degree  of  li^t  and  shade. 
In  a  moment  they  lost  hi^  their  heif^ 
and  beht  into  arcades,  like  Roman  aque- 
ducts.' A  long  cornice  was  next  formed  on 
the  top,  and  above  it  rose  castles  iunumer- 
able,  all  perfectly  alike.  These  soon  split 
into  towers^  which  were  shortly  after  lost  in 
colonnades,  then  windows,  and  at  last  ended 
in  pines,  cypresses,  and  other  trees,  even 
and  similsr.  This  is  the  fiita  morgana^ 
which  for  twenty-six  years  I  had  thought  a 
mere  table."  To  produce  this  pleasing  de- 
ception, many  circumstances  must  concur 
which  are  not  known  to  exist,  at  least  to 
the  same  extent,  in  any  other  situatioB. 
The  spectator  must  stand  with  his  back  to 
the  east,  in  some  elevated  phve  liehuid  the 
city,  that  he  msy  command  a  view  of  the 
whole  bay  -,  beyond  which  the  mountains  of 
Messina  rise  like  a  wall,  and  darken  the 
back-ground  of  the  picture.  Hie  winds 
must  be  hushed,  the  snrfiice  quite  smooth, 
and  the  tide  at  its  height^  All  these  events 
couiciding^  as  soon  as  the  sun  surmount^ 
^e  eastern  hills  behind  Reggio,.and  rises 
high  enough  to  form  an  angle  of  fi)rty-five 
d^rees  on  the  water  before  the  dty,  every 
pbject  existing  or  moving  at  Reggio  vrill  be 
rqneated  a  thousand-fold,  as  if  in  a  looking- 
g^ass  composed  of  facets  or  planes  inclined 
jto  each  other^  Each  image  will  pass  rapidly 
off  in  succession,  fm  the  day  advances,  and 
the  stream  ^ipears  to  carry  dovrn  the  face 
upon  which  it  appeared,  Tims  the  parts  of 
this  moving  picture  vrill  vanish  in  the  twmk- 
Inig  of  an  eye.  Sometiipes  the  air  is  at  th^ 
sam^  moment  so  hmded  with  vapours,  and 
undisturbed  by  winds,  as  to  reflect  objects 
in  a  kind  of  aerial  screen,  rising  about 
thirty  feet  above  the  level  of  the  sea.  In 
cloudy  heavy  weather  they  are  dravrn  on 
the  surfiioe  of  the  water,  bordered  wi|h 
fine  prismatic  colours. 

Father  Antpnio  Menasi  published  ai|.  exp 
press  treatise  at  Rome,  m  1775,  entitled 
^  Dissertajdone  prima  sopra  un  fenomeno 
yolgarei^ente  detto  Fata  Morgana,"  of 
which  a  s||ort  abridgement  is  given  in 
Nicholson's  journal,  4to.  yol.  I  p.  SS5, 
with  a  l^rge  engravmg.  Ibis  author  does 
not  appear  to  have  philQsophiied  soccesa- 
fiilly  upon  pit  appearances,  which  are,  ui- 
dcMl,  very  fiu*  from  ^ving  been  at  all  ex- 
pfauned.  Tbe  reader,  w|io  may  vrish  to  con- 
^r  the  &cts,  is  referred  to  Huygens, "  Da 
Coromiset  Pariielus  f  ^^tley's*HlptiGsfor 
Atmospheric  Pbenomena;"  Uuddart  m  the 
Phil  TVms.  1797  j  Vin€e,m  the  same  worii 
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Ibr  1799;  and  MToflastDB  iar  1800;  which  lliey  ttre  a  very  ccMtly  article,  brought  t» 

three  fant  are  ia  the  jovmal  last  quoted.  iu  from  Afiica,  and  parttcularly  the  coast  of 

The  fiita  morgana  aeema  to  depend  upon  Barbvy.    See  Down. 

the  general  principles  of  loondng,.wliich  FEATHER  edged,  among  carpenters,  an 

WoOaston  has  very  snccessfoOy  displayed,  appeUation  given  to  planks  or  boards,  which 

together  with  the  reflection  from  particles  |iave  one  side  thicker  than  the  other. 

of  water  floating  m  the  air.    These  parti-  Fbathbr,  pruu^e,  a  plant  otherwise 

des   doubtless  assume  prismatic   figoies  caUed  amaranth.    See  Amaramtbus. 

Ij^coagolationi  aiidit«,p^^  'FECES.    TTie   excnmentitioos   matter 

take  to  suppose  them  to  be  sphmcj^eve^  of  animals,  evacuated  peranum,  consists  of 

at  thw  pnmaiy  coudensatoon,  m  the  fluid  ^  ^^  food^which  caiLt  be  employed  for 

•tate  c£inmttte  floatmg  parUdes.  purposes  of  nutrition,  consideiabK  itered. 

j'^iss^'iiir!"^^'!!^^  arEnpit,a«dLiix3rors^^ 

^•^lu'^^^v,'^^' "t^^^  various  bJdta  employed  during  digestion 

^^/i^^'f^'l!!^      .   .-^1  <o  sepvate  the  uil^te  partof  thTfood 

^^Z?^   "-^^JtSl    if^  fiiiTSTmitritious.    An^Ioninite  exami. 

name  «>r  tbe  eovenng  of  ^^h;  «t  b«ng  ^          ^^^ 

conamon  to  aU  the  animals  of  this  cbss  to  ,  ^    .    «i.«s«in»u#.  ..  i:v^  ♦«  *k».» 

have  tlieir  whole  body,  or  at  least  flie  ***  ^'  ^^fjT^^          I^^J^ 

^  "      ^  T-*.         ll  J    •*!.  is^*!. ^-  »acb  new  hght  on  the  process  of  digestion ; 

p^p«torit,eoT««dwithfe.thenor  b„tu„„tZ«<tarittedthatoorknSwledg^' 

TS!^-~  t,^  »^  «#■  «>.«k».  CL....J1 ».  «"  *••  ««'>ject  M  «tai >eiy  imperfect  Sdme 

^^t^'^^^JlT^''ff  teDtiontotteexcwmentoofMimab;  (Van 

4idIi>,fiNa>dmtbewawi«Hit*d:  »^  Helmoott  Ca.t06  En^,  Met.  6  j  Opera 

tSViHT^  7        ^^l!"^  HdBont,    p.  .447;    Neimam.-.    WoA^ 

the  defence  and  ornament  of  the  whole  ^    ^a^  \  k«»  «^  au^^^^^  «*•  ;».»»^.  JIZ 

*^2!^''5?^'**\'^'^K.  »»"''   V«.v«Unha.a«iert«u,rf«n,e«<i 

jnjefcatl««of  Jwd.»«kea»B«d«abto  ,,^  ,^  ^gpecting  the  exeiementitiou 

■rtocle jrf  ep«me.«,  part«aMy  th«e  of  „„j^  ^  S*SI;  wd  in  tl>e  dimmer  of 

tiie  0^  heron,  nnn,  peaeodc,  goo.^  1806, » l«botioo..et  of  experiment,  on  hu- 

•nd  other  pwU^;  «»•*•«««»  ««r?<»  iwnfece.  w«  pnbBshed  ^Bendiai,  an- 

i)f  the  head.  fiUinc  of  bed*,  and  wntinc  T^V^  «■•  |.Hi.i»MB»  uj  wncuu.,  ou 

™r^'  ^^    ,  ^^.  .  V  »  TT  deriaken,  a»  he  mfonnt  n«,  chiefly  with  a 

p«M.11iereare*»cely  anybody  what  ^ew  to  dnddate  the  fcnctlii  of  dtestion. 

bed-feathen  may  be  proeored  ^m,  par-  (QMe^  jom    VI    509^     About  two 

tieolariy  thoM  of  the  domeitic  kind;  yet  L«  ,^      ,j^  -^  ^  ^  ^    J 

jwani,  geeie,  and  docki,  ■*«  Oom  li«t  for-  ^    ^^        ^  experiment,  on  (he 

md.»«M,aDdthebe.t    a««eareptoeked  excrement,  of  cattle,  »itedUeflyt»di^ 

three  time,  a  year,  toward*  the  end  of  May,  JZT^Z^ul^^lJ^  ZVJ^^^^ 

•boot  WObJ^^,  and  at  the  latter  end  if  S^'JLST^JLi  UL  «Jy         ^ 

Angoft ;  bat  diiefly  when  the  ieathen  are  "»•»«««•  ^  "»•  S76> 

rifrTtiit  1^  when  they  are  perceived  to  ^  J5fjTS»  ^T*  '^'^  ^.^  '^' 

iUloffofthemwHe..  -Hie  fcaSer.  of  dead  nment.of  Bemstai.,  werefoond  toconlam 

bird,  are  in  the  leaMeiteem,npoa  account  Water                                        733 

at  tiie  blood  imbibed  by  the  qniU,  iriucb  Veget^bie'i^iltala"^^!^"-;!.'  7.0 

putiifying,  commamratr.  an  oueMive  wnell  _   Bile.. 0  9 

to  the  feather,  and  take.  Mme  time  to  "   Aib^^'.y"'"Z^^Z""!'"^"Z  OS 

evaporate!   for  which  retw^  liw  Urd.  Peculiar exdactite  matter. «.r 

Aonld  not  be  .tripped  till  their  feather.  g,]],                                             ^  . 

•*!*••  J2!S'!!.^**"'**'"^SL^  81imy"niliii,"^faifa^'J,fi^T    ' 

5rfit«IN|ta|dandG«nna.0r.    TTiqrare  o/bUe,  p.imliaraniial  mat-f  t4.0 

dn|,Min)rfaMe,l>dfgrqr,andg.2:.;*:^  ter,  and  iuoluble  r««dae        S 

valued   acoordmgly.     The   bet  feathen  ' 

dMMld  be  White,  downy,  void  of  large  *°"° 

•tern*,  fredi,  and  jweet    Care  dioold  be 

Jaken  that  no  land  be  mtermixed,  which  I.  To  Vanqndin  vre  are  indebted  for  an 

ft«i|ncndypfacti*«!dtoencreaMitlieFei^t.  analys.  of  the  feted  part*  of  the  excrement. 

Ottrich  feather,  are  dyed  and  dremed  by  of  fowl.,  and  a  oonqiariMo  of  themwiththe 

ibe  feather-drcMcr.,  to  Mrve  a.  oraament*.  fixed  parU  of  the  food;  feom  which  tome 
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very  eurioiis  consequences  may  be  de- 
duced. 

He  found  that  a  hen  deronred  in  ten 
days  11111.843  grains  troy  of  oats;  tiiese 
contained 

196.509  gVains  phosphate  of  Ihne 
f  19.&48  silica 

356.057 

Daring  these  ten  days  she  laid  fbnr  eg£>s.» 
the  shells  of  which  contained  98.776  grains 
phosphate  of  lime,  and  453.417  grains  car- 
bonate of  lime;  the  excrements  emitted 
daring  these  ten  days  contained  175.5€9 
gnh»  of  phosphate  of  lime,  5&494  gNo* 
of  carbonate  of  hroe,  and  185.966  grains  of 
silica ;  conseqnently,  the  fixed  parts  thrown 
oat  <si  the  system  daring  these  ten  days, 
amonated  to 

274.305  grains  phospltate  of  lime 
511.9U  carbonate  of  lime 
185u?66  silica 

I  *■    T     ■ 

Given  out  971.482 
Taken  in,  356.057 

Snrphis...  615.425 

cooseqnently,  the  4|aantity  of  6xed  matter 
given  oat  of  the  sjrstem  in  ten  days,  exceed- 
ed the  quantity  taken  in  by  615.425  grains, 
The  ailica  taken  in  amoont- )  ^^^^^^  ^^ 

ed  to j> V  ° 

That  given  oat  was  only....'.  185.266  grains 

Reman 34.«8« 

consequently,  there  disappeared  34.282 
grains  of  silica. 

IV    phosphate    of   B-ieK^g^^g^ 

taken  u  was S 

That  given  oat  was 274.305  grains 

137.796 

consequently,  there  must  have  been  fermed 
by  digestion  in  the  fowl,  no  less  than 
137.796  giains  of  phosphate  of  lime,  besides 
511.911  grains  of  carbonate;  conseqnently, 
ItOM  (and  perhaps  also  phosphorus)  is  not  a 
simple  substance,  hot  a  compoood,  foimed 
of  ingredients  which  exist  in  oat-seed,  water 
and  air,  the  only  sabstances  to  which  the 
fowl  had  acceos :  silica  may  enter  into  its 
composttion,  as  part  of  the  silica  had  disap- 
porvd ;  but  if  so,  it  must  be  combined  with 
a  great  quantity  of  some  other  substance. 
(Ann.  de  Chim.  xxix.  61). 

'  These  consequences/  as  Dr.  Thompson 
observes,  whom^we  foflow  in  this  article, 
f  are  too  important  to  be  admitted  without  a 
vary  rigorooi  examination.    The  o^peri- 
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meats  must  be  repeated  frequently,  and  we 
most  be  absolutely  certain  that  the  hen  ha^ 
no  access  to  any  oUeareous  eartii,  and  that 
she  is  not  diminished  in  weight ;  because, 
in  that  case,  some  of  the  calcareous  earth 
of  which  part  of  the  body  is  composed,  nray 
have  been  employed.  This  rigour  is  tlie 
more  necessary,  as  it  seems  pretty  evident 
from  experiments  made  long  ago,  that  some 
birds,  at  least,  cannot  produce  eggs  imless 
they  have  access  to  calcareous  earth.  Dr. 
Fordyce  found,  that  if  the  canary  bird  'wte 
not  supplied  with  lime  at  the  time  df  her 
laying,  she  iVequently  died,  from  her  eggs 
not  coming  forward  properly.  (On  Diges- 
tion). He  divided  a  number  of  ttiese  birds, 
at  the  time  of  their  hying  eggs,  into  two 
parties :  to  the  one  he  gave  a  piece  of  Inor- 
tar,  which  the  little  animals  swallowed 
greedily ;  tliey  Uid  their  eggs  as  usual,  and 
all  of  them  lived ;  whereas  many  of  the  other 
party,  which  were  supplied  with  no  Ihne, 
died.'* 

VauqncSfn  also  ascertained,  acccfrding  to 
Fonrcroy,  that  pigeon's  dung  contained  ah 
acid  of  a  peculiar  nature,  which  encreased 
wheM  the  matter  is  diluted  with  water ;  but 
gradually  gives  ^hice  to  ammonia,  wfifch  a 
at  last  exhaled  in  abondtoce.  (Fonrcroy, 
Lro). 

FEEv  in  laWffiudumf  betufehmy  sfll  land 
in  England  is  hk  the  nature  of  a  fend  or  fee, 
and  subject  to  the  original  conditions  olTthe 
grant,  tvhich  is  supposed  to  come  from  die 
crown ;  but  now  tiiat  distfnction  is  very  im- 
material. 

VtE  simpkf  is  an  estate  to  a  man  and  his 
lieirs,  ahd  is  the  largest  estate  which  one 
can  have;  it  descench  to  heirs  of  all  kindu, 
and  niay  be  granted  or  devised  at  pleasure. 
Wheh  it  is  created  by  deed,  it  must  be  ex- 
prenly  stated  to  be  to  the  grantee  and  his 
heirs ;  for  an  estate  to  A,  for  evcK  is  only 
good  ftorhft:  in  a  will,  however,  this  strict- 
ness is  not  required;  any  words  which 
shew  the  intent  of  the  testator  will  be  suffi- 
cient. In  a  deed,  a  miin  cannot  give  a  fee- 
simple  to  one,  and  then  afterwards.  In  case 
he  dies  witliout  heirs,  to  another.  In  a  i%ill, 
words  which  import  tliis,  are  often  constm* 
ed  only  to  give  die  first  taker  an  estate  tail. 
It  may  be  ^rfeited  for  treason  or  felony. 
Upon  an  exchange,  a  fee  may  paSs  witliout 
expressing  the  word  heir;  so  also  ou  a  fine 
or  recovery.  A  grant  to  the  Ring,  or  a 
corporation,  sole  for  ever^  necessarily  gives 
a  f^,  because  they  never  die. 

FEELERS,  in  natural  hbtory,  a  name 
used  by  some  for  the  horns  of  insects. 
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FEEUNG^  one  of  the  five  external 
9eme$f  by  which  we  obtain  Hi^  ideas  of  fo- 
Ii4»  hard,  soft,  roogb,  hot,  cold,  wet,  diy, 
mid  other  tangible  qaaltties.  .  This  seaee  is 
the  coarsesty  but  at  the  same  time,  tiie 
wrest  of  all  others ;  it  is  besides  the  most 
nniverBa].  We  see  and  iiear  with  small  por- 
tions of  our  body,  bat  we  feel  with  alL  Na- 
.tnre  has  bestowed  that  general  sensation 
^fbeftrer  there  are  nenres,  and  they  are 
every  where,  where  there  is  life.  Were  it 
otherwise,  the  parts  divested  of  it  might  be 
destroyed  without  our  knowledge.  It 
seems  that  upon  this  account,  nature  has 
provided  that  this  sensation  should  not  re- 
<|uire  a  particular  organization.  The  strac- 
tnr;^  of  the  nervoos  papillse  is  not  abso- 
Jntdy  necessary  to  it.  The  lips  of  a  fresh 
woond,  the  periosteum,  and  the  tendons, 
when  Bocorered,  are  extremely  sensible 
withent  Ihem.  Iliese  nervous  extremities 
serve  only  to  the  perfectioB  of  feeling,  and 
to  diversiFf  sensation.  Feeling  is  the  basis 
of  all  other  sepsations. 

FELAFTON,  in  logic,  one  of  the  six 
moods  of  the  third  figure  of  syllogisms, 
wherein  the  first  proposition  is  an  universal 
negative,  the  second  an  universal  aifimia- 
live,  and  the  third  a  particular  negative. 

FEUS,  the  Mf  •  in  natural  history,  a  genus 
ti  MamnwJia  of  tlie  order  Fene. '  Generic 
ehnracter:  six  ibieteeth,  intcmediate  ones 
cqnaly  three  grinders  on  each  side ;  tongue 
prickly  backwards ;  claws  retractile.  Am- 
Bsals  oftfais  compi'ehensive  class  never  unite 
in  companies  for  mutual  defence,  but  ac- 
conplith  their  ferocious  and  bloody  par* 
poses  with  solitary  energy.  They  are  swift 
and  strong,  have  many  of  them,  a  peculiar 
fiKiUty  in  climbing  trees,  and  falling  from 
any  considerable  height^  ahght  on  their  feet. 
They  spring  nn  their  pn^  with  tiie  sudden- 
ness of  lightning,  and  suck  its  blood  before 
they  devour  it.  They  will  eat  vegetables, 
only  when  other  food  is  not  within  their 
reach.  They  are  principally  distinguished 
by  their  large  and  pointed  daws,  winch  are 
lodged  in  a  sheath,  and  protnided  or  with- 
drawn at  pleasore.  The  numerous  species 
^  this  genus  differ  extremely  in  sueo  and 
in  eoloar,  but  in  ferm  and  character,  pos- 
sess a  fiunily  resemblance,  and  are  cnifly, 
fierce,  and  sanguinary.  TJicre  are  twenty- 
three  species,  bf  which  we  shall  notice  those 
which  follow : 

F.  leo,  or  the  lion.  TVs  is  the  hurgett 
species  of  the  Felis  genus,  and  has  occa- 
aiennlly  been  known  tn  measure  ei|^t  Ml 
in  Isqgthy  eadusively  of  its  tail,  vrhich  is 


about  three  or  four.  Its  eoloar  is  of  a  pale 
tawny,  and  the  male  possesses  an  extremely 
fuU  and  flowing  mane.  The  female  is  des- 
titute of  this,  and  is  considerably  smaller 
than  the  male.  It  has  been  known  to  live 
in  a  state  of  confinement,  to  the  age  of 
sixty-three,  or  seventy  years,  though  ftmn 
a  pbiiosopbtcal  examination  of  its  general 
structure,  it  would  be  concluded  that  its 
average  duration  would  not  exoeed  twenty- 
five.  The  parental  afiectionof  (he  lioness 
is  extreme :  in  support  of  her  3Fonng  she 
braves  the  most  formidable  dangers,  and  is 
vrrought  up  to  a  pitch  of  agitation  and  ex- 
ertion, vfhich  render  her  in  suoh  cireom- 
stanoes,  a  more  terrible  adversary  than  the 
Hon  himself.  She  produces  her  young  in 
the  most,  remote  and  sequestered  sitnatioiis, 
and  to  provide  fi>r  ^ir  wants,  engages  vk 
the  most  rapid  excursions,  and  most  daring 
attacks,  returning  to  her  cilbs  with  tlie  fruit 
of  her  toils  and  dangers,  with  the  most  im- 
patient impetuosity,  and  feeding  them  with 
the  yet  convulsed  members  t^  her  prey.  It 
is  reported,  by  some  authors,  fliat  she  en- 
deavours, occasionally,  to  obscure  the  track 
to  her  den  by  bmshing  out  the  marks  of  it 
vrith  her  tail,  and  wben  sosptcious  of  par- 
ticular danger  to  her  young,  wiU  remove 
them  in  her  mouth  to  a  place  of  grxcAter 
security,  vrith  looks  of  unutterable  menace 
and  ant^thy  at  any  creature,  however  for- 
ni]diri[>le,  which  may  shew  the  slightest  dis- 
position to  impede  her  progress.  She  pro- 
duces but  one  litter,  consbting  of  four  or 
^yrt  in  mtmber,  in  the  year.  These  are  at 
first  extremely  small,  little  exceeding  the 
site  of  a  half  grown  kitten,  and  they  are 
five  years  in  attaining  tlieir  fall  growtli.  ^ 
T^e  lion  is  found  in  tiie  wanner  regions 
of  Asia,  but  attains  his  highest  perfiiction 
in  the  interior  of  Africa.  His  strength  is 
such,  that  vrith  a  single  stroke  of  his  paw 
he  has  broken  the  back  of  a  horse,  and  he 
has  been  known,  not  nnfrequently,  to  carry 
off  a  young  buffalo  between  his  teeth. 
He  rarely  epgages  in  mil  daylight  in  the 
pursuit  of  prey,  but  on  the  approach  of 
niglit  quits  his  habitation,  and  with  a  roar 
which  can  be  resembled  only  to  a  peal  of- 
tfaunder,  and  overwhelms  the  other  inhabi- 
tants of  the  wilderness  or  forest  witli  con- 
stemntion,  commences  his  career  of  ha  vock. 
His  sense  of  smell  is  fitf  fimm  being  acute, 
and  he  depends  in  the  chase  only  upon 
actual  sight  or  probable  inference.  He 
frequently  consumes  at  one  repast  sufficient 
to  satisfy  him  fbr  two  or  three  days;  he 
bveaks  thg  bones  of  the  buffldo  with  perfect 
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and  fineqaently  swaDowB  tiiem ;  and  the 
reiened  prickles  on  h»  tongne  are  of  ex- 
tiaoidinuy  strength  and  exten«on.  After 
a  fiiH  repasty  he  retains  to  his  den  and 
enjoys  a  state  of  slomher  and  repose,  tfll 
the  calls  of  banger  rouse  him  to  fresh  acti- 
vity,  and  impel  him  to  recommence  the 
work  of  blood.  The  lion,  in  the  exertion 
of  his  fall  eneigiesy  most  present  one  of  the 
most  impressiye  images  that  can  be  con- 
ccived.  The  general  majesty  of  his  coon- 
teoanccy  sorroonded  by  his  fhU  mane  in- 
tmsely  erected,  and  lighted  np  by  the 
glaring  indignation  of  his  eye,  connected 
with  the  thunder  of  his  voice,  and  all  the 
apparatus  of  destruction  in  his  mouth  and 
paws,  has  in  eveiy  age,  caused  bun  to  be 
considered  as  fiirmsfahig  admirable  mate- 
rials for  sublime  and  terrific  imagery. 

At  the  Cape  of  Good  Hope,  it  is  by  no 
means  uncommon  to  bunt  the  lion,  and  in 
an  open  and  spactons  phun,  in  which  he 
finds  it  impossible  to  escape  his  pursuers 
by  flight,  he  checks  his  progress,  and  fiionts 
his  adVcrsauies  awaiting  their  attack.  Se- 
veral of  the  dogs  which  first  dare  to  assault 
bun,  generally  laH  under  his  stroke,  but  in 
a  few  moments  he  is  overwhelmed  by  num- 
bers, and  literally  torn  to  pieces.  The 
negroes  of  the  Cape  are  reported  to  eat  his 
fl^;  and  his  skm,  whidi  was  finmerly 
deemed  a  mantle  for  a  hero,  is  now  more 
frequently  employed  for  the  bed  of  a  Hot- 
tentot 

.  It  b  imagined  that  lions  are  inexpres- 
sibly less  numerous  in  Afirica  now  than 
formerly,  and  it  is  stated  by  Shaw,  that 
an  Libya  could  at  this  time  scarcely  supply 
that  number,  which  was  somethnes  ex- 
ported to  Rome,  even  in  a  smgle  year.  In 
proportion  hs  population  has  extended, 
and  natkmal  intercourse  has  advanced,  their 
range  has  necesmrily  beooule  more  limited, 
and  their  acquaintance  with  man  seems  to 
have  considerably  checked  that  daring, 
which  was  supposed  by  many  incapably  of 
being  daunted.  The  lionli  valour  dimi- 
nishes m  proportion  as  he  resides  near  the 
habitations  of  men,  whose  ingenuity  and 
resources  be  seems  well  aware  must  always 
secure  them  a  superiority  in  the  conflict 
frith  other  animals,  and  whose  appearance, 
therefore,  he  shuns  m  tiiat  of  his  most  for- 
midable adversary.  In  the  neigbbouriiood 
of  the  small  towns  of  Africa,  even  women 
and  children  have  not  unfrequentiy  driven 
lions  from  their  lurking  places.  When  taken 
young,  they  can  be  taught  to  sustam  con- 
fineinent  without  diffienlty,   and  will  not 


only  manifest  tranquillity  and  ccAtentment, 
bat  occasionally  engage  fa)  sports  and  gam^ 
bols  with  smaller  animals,  among  which 
they  have  been  led  to  assodate.  They  are 
sosceptible  of  attachment  «and  gratitifde, 
win  caress  theur  keepers,  display  a  magna^ 
nimoos  forbearance  with  respect  to  the  o^ 
fhnsive  freedom  and  petulant  insults  of 
weaker  creatures,  and  after  having  once, 
M  it  wrere,  pledged  themselvte  for  the  se- 
curity of  any  which,  by  an  act  of  wanton- 
ness, may  have  been  thrown  as  victims  into 
their  den,  vrill  endure  extreme  hunger  be> 
fore  they  can  permit  themselves  to  destroy 
them.  The  natural  excitability  of  these 
aninmis,  however,  is  so  great,  that  aU  the 
discipline  of  education  is  frequently  uMtf* 
ficlent  effectually  to  repress  their  passions 
within  secure  limits,,  and  in  some  nhlucky 
coincidence  of  cireumstanoes,  fliose  famv- 
liarities  with  them  which  had  been  per- 
mitted without  the  slightest  resbtance,  or 
reluctance,  have  proved  fatal  to  the  per- 
sons who  engaged  in  them.  Thouf^  the 
lion  firequendy  attacks  his  prey  in  open 
chase,  he  generally  adopts  the  system  of 
ambuscade,  and  will  lurk  on  his  beDy  in 
some  thicket,  frequently  near  the  vrater, 
awaiting  the  approach  of  any  animal  whieh 
its  evil  destiny  may  impel  near  it,  on  which 
he  will  spring  with  a  sudden  bound,  rardy 
failiqg  of  sucoem,  and  sometimes  reaching 
to  the  distmce  of  twenty  feet  When  this 
leap  is.nnsacce«fhl,  t^e  object  b  permitted 
to  escape  withput  pursuit,  and  he  retraces 
hb  steps  slow^  to  the  thicket,  as  it  vrere 
abashed  by  hb  faihire,  and  antidpating  the 
consequences  of  greater  adroitness  in  hb 
ensamg  effort 

liops  have  in  vartous  countries  been  em- 
ptoyed  as  emblems  of  state,  and  insignm 
of  Soverdgnty.  In  Perria,  two  large  lions 
with  fetters  of  gold  are  stationed  on  days 
of  peculiar  ceremony  and  splendour,  on 
e«ch  side  of  the  hall  of  audience ;  aiid  in 
Rome,  Anthony  was  drawn  through  the 
streets  by  liom  hanesred  to  hb  chariot 
To  fofubh  entertainment  for  the  mhabi- 
tantr  of  that  splendid  and  lumirious  dty, 
lioiM  were  conveyed  in  vast  numben  from 
the  interior  of  Africa,  to  exhibit  at  the  pub- 
lic festivab,  at  which  they  fought  with  each 
o^her,  with  other  aoimals,  and  even  at 
length  with  men.  Thb  divenion  was  first 
rxhibited  by  Qmntus  Scssvoh,  but  was  a^ 
terwards  carried  to  for  greater  extmit 
SyUa  diiplayed  in  the  Arena,  a  faandied 
lions  during  hb  pretordiip.  Julius  Caesar, 
to  conciliate  the  people,  entertained  them 
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with  110  fewer   tbao  lour  Imndred;  and    raahiiig  <m  their  victim  with  almost  oaerriii^ 
PompQT  imported  at  n»t  expence,  and    acamcy,    and   making   those    exjtensiTe 


with  the  most  elaborate  research,  the  im-  boonds,  which  can  result  onlj  from  sopeiv 
mense  number  of  thiee  fanndred  and  fifteen  lative  elasticity  and  Tigoar. 
malesy  and  two  bondred  and  seventy-iif  e  The  name  tiger,  in  the  bmgnage  of  the . 
females.  For  the  Hon  and  lioness,  and  their  Armeniansy  signifies  an  arrow,  and  aptly 
whelps,  see  Mammalia,  Plate  XIII.  expresses  the  agility  of  those  moyements, 
F.  tigris,  the  tiger.  This  is  called  by  by  which  these  animals  seiae  upon  their 
linncus  the  BM»t  beantifol  of  quadrupeds,  prey.  The  sounds  which  they  utter  in  this 
a  character,  which  would  not  be  thought  moment  of  seizure,  are  stated  to  be  the 
coirectly  applicable,  were  the  judgment  most  hideous  and  appallmg  tfiat  imagine^ 
on  this  subject  to  be  determined  from  the  tion  can  conceire.  Animals  of  consideni- 
skins  in  a  museum,  or  from  a  view  of  the  ble  siie  are  not  only  attacked  by  a  tiger 
ammal  itself,  in  that  confined  state  in  which  without  the  slightest  hesitation,  but  give 
it  must  ever  appear  in  this  country.  But  no  impediment  from  their  bulk  to  his  ear- 
in  its  native  region,  and  unchecked  health  rying  them  off  to  some  thicket,  where  he 
and  energies,  it  exhibits  a  bloom  and  n-  may  enjoy  in  unmolested  solitude,  his  feast 
diance  uneqmUled  by  any  of  the  brute  erea-  of  carnage.  A  man,  or  even  a  young  bufiiUo, 
tion.  Its  ground  cok>ur  is  an  intense  has  been  thus  disposed  of  by  him  with  great 
orange  cok>ur,  and  defined  stripes  of  pure  fkcility,  and  after  sucking  the  bk>od  of  hi» 
black,  in  some  ports  double,  and  in  others  victims  with  the  most  intense  application,, 
single,  mark  its  body  tranversely,  extend-  he  proceeds  to  tear  them  in  pieces  and  do- 
ing through  the  clear  white  of  the  sides.  It  vour  them.  Conflicts,  are  reported  by  tn^ 
ii  little  inferior  in  siie  to  the  lion,  and  in  vellers,  not  nnfrequently  to  occur  between 
some  instances  has  been  seen  even  larger  the  lion  and  the  tiger,  carried  on  with  all 
than  any  lion  mentioned  by  travellen,  ex-  that  intrepidity  ai^  peneverance,  with  all 
tendmg  from  the  nose  to  the  end  of  the  tail,  that  energy  and  fierceness,  which  might 
to  fifteen  feet  in  length.  Of  all  the  cami-  naturally  be  expected,  and  ending  some- 
vorous  tribes,  this  species  is  considered  as  times  only  in  the  complete  destruction  or 
the  most  sanguinary  and  destructive.  It  mutilation  of  both.  At  Siam  it  is  not  nn- 
appears  to  delight  in  the  infliction  of  pain  usual  for  elephants  to  be  baited  by  a  tiger, 
and  the  eflliision  of  blood.  After  satisfymg  coutituting  a  similar  display  of  sftvage 
Its  hunger  it  still  continues  to  worry  and  power  and  skill,  with  what  is  afforded  'm 
destroy.  If  unmolested  in  tlie  eiyoyment  this  country  by  a  bull  and  dogs.  Two  ele^ 
of  its  prey,  it  will  absolutely  bathe  its  head  phiiti,  well  defended  by  artificial  guards 
in  the  blood  and  entrails  of  its  victim,  and  on  their  l^ds  and  great  part  of  their  trnnki^ 
while  exhibiting  this  spectacle  of  horror,  ap-  are  rebted  in  one  instance,  to  have  been 
pear  to  ei^oy  that  ecstacy,  which  arisea  introduced  to  the  arena,  where  was  a  tiger 
necessarily  from  the  gratification  of  the  tethered  ^y  cords :  one  of  the  elephants 
most  tmpetnoos  and  irresistible  instincls,  approachii^  it  while  qnder  this  extreme 
Tbo«igh  frequently  confined,  its  ferpdty  is  dindvantage,  struck  it  several  heavy  blows 
incapable  of  being  snbdned,  and  those  on  Ms  back,  and  Jaid  it  motionless  on  the 
sports,  or  freedoms,  on  tiie  part  of  its  grtmnd;  it  was  then  untied,  and  soon  afler- 
keeper,  vrhich  the  tion  admits  with  impn-  wards,  being  oonsiderably  recovered,  it . 
nity,  if  not  wifli  satis&ction,  would  be  fiOal  bounded  vrith  an  immense  spring  and  a 
to  the  man  wiio  should  dara  to  attempt  most  hideous  roar  at  the  trunk  of  its  ante- 
.practising  them  with  the  tiger.  Tlgeoare  gonist,  who  parried  the  attempt  with  as- 
found  only  in  Asia,  and  attain  their  perfec-  tonishing  adroitness,  and  receiving  the  tiger 
tions  of  siie  and  beauty,  and  theh*  enreme  on  hb  tusks,  hurled  it  into  the  air.  Th^ 
degree  of  rapacity  and  fierceness  in  India,  other  elephant  was  at  this  time  unfairly 
where  they  commit  often  the  most  dreadful  allowed  to  join  its  companion,  and  each  in- 
I  havoc,  and  hulung  among  thicketi,  and  near  flicted  several  severe  blows  on  tfaeu-coni- 
villagfs,  assault  unwary  travellen  as  well  mon  enemy,  who  roust  have  perished,  in- 
as  the  mferior  aninmll;  and  m  districts  deed,  under  theur  united  efllbrts,  if  the  fig^t 
fliinly  peopled,  an  the  most  dreadful  ter-  had  not  been  terminated  at  this  crisis  by 
ror  and  phigue  of  the  inhabitants.  They  sel-  the  governors'  command.  The  boldness 
dom,  If  ever,  engage  in  the  violent  and  per-  and  vigour  of  the  tiger  were  sufficientiy 
severing  chase  of  any  animal,  but  practise  displayed,  however,  and  considering  the 
almost  unilbrmly,  the  mode  of  ambush,  restraints  under  which  he  laboured,  and  his 
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<$0ii(iiMied  eomfiat,  notwithstanding  the  first 
and  ahwMt  fatal  discorofhure,  were  truly 
adnivaMe. 

It  tt  recorded  by  Mr;  Pennant,  that  in 
tfie  begimtim;  of  the  Inst  centnry,  atf .  a 
BrttJifa  party  in  India  were  indulging  them- 
ielves  in  rpral  recreation  and  festivity,  to- 
tally unsospicioos  of  danger,  an  immense 
t^r  was  seen  advancing  towards  them, 
and  was  so  near  as  to  be  ahnost  in  the  act 
to  bomid  opon  them.  Dismay  and  conster- 
nation instantly  pervaded  every  individnal 
present  b«t  one,  who  was  a  hdy,  aitd  who, 
with  a  promptness  and  setf-possesiioo,  pro- 
barbly  never  exceeded,  ftirled  a  brge  nm- 
bralla  in  the  face  t^  the  tiger,  and  thus  most 
happfly  effected  its  retreat. 

The  catastrophe  of  Mr.  Monro,  in  snnilar 
drcmnstances,  was  recorded  by  one  of  his 
companions,  and  may  be  not  improperly 
noticed  in  this  connection.  In  the  year 
ir92,  several  British  gentiemen,  together 
with  Mr.  Monro,  went  to  shoot  deer  on 
Sangar  ishod,  on  the  shores  of  which  they 
observed  hmnmerable  traces  of  the  feet  of 
both  these  animals,  not  only  of  the  deec, 
but  «f  the  tiger.  They  contuined  their 
sport,  however,  fbr  a  very  considerable 
thiie,  and  after  completing  it,  wefe  sitthig 
down  for  refreshment  near  a  jnn^,  when 
a  tiger,  with  a  most  horrible  roar,  darted 
finm  the  jongle,  and  seizing  on  Mr.  Monro, 
honied  back  with  hun  to  the  thicket,  drag- 
ging him  throngh  the  tiiickest  bushes  with 
amaxing  rapidity,  and  making  every  thing 
bend  and  yield  to  its  prodigious  strength. 
A  tigress  accompanied  it  in  its  progress. 
The  tiger  was  fired  at  by  the  two  remaming 
gentlemen,  and  was  obliged  to  drop  its 
prey;  and  in  a  fiew  moments  afterwards 
their  mkfortnnate  ftiend  was  advancing  to- 
wards them  weltering  in  his  blood.  He 
had  received,  however,  snch  deep  wonnds 
from  the  teeth  and  claws  of  the  tiger,  as 
precloded  the  poasibiHty  of  recovery,  and 
after  twenty-four  hours  of  agony  he  ex- 
pired. The  scene  was  dreadful  beyond  all 
the  exprestton  of  words.  At  the  time  of 
the  assaolt,  an  immense  fire  of  several 
whole  trees  was  bhmmg  by  the  spot,  and 
shortly  after  their  departure  from  these  fiitai 
shores,  the  gentlemen  observed  die  tigress 
to  make  her  re-appcafance  in  all  the  agita- 
tion of  unbounded  fierceness  and  disap- 
poiikted  veikgeanee.  The  tigress  produces 
but  oM  litter,  consisting  geuerafly  of  five 
younfr,  in  a  year.  In  her  defence  of  these, 
thatt  fury  wnieh,  even,  in  ordmary  times, 


seems  to  mark  her  chancier,  !s  wrought  up 
to  a  paroxysm,  ifi  which  she  defies  alt 
danger,  and  exposes  herself  fi«quently  to 
certain  destruction.  See  Mammalia,  Plate 
XIV.  ^.  3. 

F.  pardus,  the  panther.  It  was  for  some 
time  a  question  whether  the  panther  were 
not  to  be  found  in  the  new  as  well  as  in  the 
old  world ;  it  is  now,  however,  fiilly  ascertain- 
ed not  to  belong  to  America.  It  is  found  in 
Afiica  fit>m  the  coast  of  Barbary  to  the 
south  of  Guinea,  in  the  last  of  which  it  is 
found  in  considerable  numbers.  Its  length 
is  about  six  feet  and  a  half  without  fiie  tail, 
which  generally  measures  three ;  its  colour 
is  a  blight  tawny  yellow,  tliickly  studded 
along  the  upper  part  of  its  body,  with  cir- 
cles of  black  q>ots  containing  a  single  spot 
in  the  centre.  It  is  extremely  ferocious, 
and  its  depredations  in  Africa  resemble 
those  of  the  tiger  in  Asia ;  though  the  pan- 
ther, indeed,  abstains,  unless  when  urged 
by  extreme  hunger,  fi'om  attack  on  man. 
Its  mode  of  attack  is  always  by  surprise^ 
and  bursting  from  the  thicket  with  an  im> 
mense  spring,  or  approaching  with  extreme 
silence  and  caution  on  its  belly,  it  lights  in- 
stantly upon  its  prey,  and  the  moment  of 
alarm  is  made  by  it,  fivqnently,  the  nu>ment 
of  destruction.  In  China,  where  the  skins  of 
beautiful  and  brilliant  quadrupeds  are  in 
high  estmiation>  there  is  a  variety  of  this 
species,  the  skin  of  which  is  solc^  for  about 
six  guineas.  The  number  of  panthers  im- 
ported by  the  rich  and  ambitious  among  the 
Romans,  to  supply  the  popular  sports  of 
that  city,  is  almost  incredible;  four  hun- 
dred and  ten  were  exhibited  by  Augustus 
within  <Aly  a  few  days,  and  the  immense 
demandlnvhich  were  made  on  Africa  for 
thu  purpose, .  tended  at  length  to  render 
them  procurable  in  llie  territory  of  Mau- 
ritania, only  with  very  great  labour  and  ex- 
pense, tn  that  country  they  are  at  present 
rare,  compardtivcly  wrtb  what  they  must 
have  been  before  those  vast  exportations ; 
but  farther  to  the  south  they  are  extremely 
numerous.     See  Mammalia,  Plate  XIV. 

F.  leopardus,  or  the  leopard.  This  ani- 
mal is  principally  distinguished  from  the 
preceding  by  its  less  lively  yellow  colour, 
its  inferior  size,  and  the  closer  arrangement 
of  the  spots  with  which  it  is  diversified.  Its 
manners  are  similar  to  those  of  the  panther, 
and  both  inhabit  the  same  territories. 
Among  the  vast  herds  of  Lower  Guinea , 
they  commit  the  most  destructive  havoc  > 
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■adulttii  they  aro  impelled  by  Imiigery  the  aot-eater,  ^idi,(Hibein{ir  attacked  by 
eveiy  craature  is  exposed  to  tbeir  attack,  the  jaguar,  throws  itKlf  oo  its  back,  and 
They  are  ofVen  taken  in  pit-fidls  by  the  with  its  long  claws  fixes  on  Us  throat  and 
negroesy  wlio  highly  vakie  their  flesh,  whkdi,  kiUs  him  by  suffocation, 
in  appeanmce,  b  not  a  little  like  that  of  F.  puma,  or  the  congonar,  has  by  some* 
veai{  their  teeth  are  arranged  in'^ncifbl  been  called  the  American  lion,  but  is  nn- 
dispositions  by  the  jvomea  of  the  oomitry,  worthy  of  a  comparison  with  the  sovereign 
and  bung  about  their  necks  and  arms,  both  of  the  fbrest.  It  is,  howerer,  the  largest  of 
as  anuilets  and  ornaments ;  and  their  skins  the  American  beasts  cf  prey,  and  ib-  ex* 
are«xported  to  various  parts  of  Earope,  tremely  fierce  and  ravenoos.  It  inhabits  in 
where  die/  are  particohuiy  admired,  and  many  parts  from  Canada  to  Florida,  and  is 
aresold  for  corresponding  prices.  There  is  found,  also  in  Mexico  and  BraaiL  In  the 
in  India  a  variety  of  tliis  species  trained  warmer  climates  it  possesses  its  greatest 
with  great  success  to  hunt  the  antelope  and  perfection  in' vigour  and  courage,  and  wifi 
other  beasts.  It  is  conveyed  in  a  small  frequently  cro»  rapid  torrents  to  seise  cat- 
vehicle  to  the  spot  of  its  intended  exertions,  tie  gracing  in  inclosures  near  the  habitations 
and  chained  and  hooded  till  it  is  let  down  of  man.  It  has  been  known  to  attack  a  * 
as  near  to  the  herd  as  is  tibou^t  conve*  wolf.  It  u  a  formidable  enemy  to  the 
nient;  it  then  makes  every  effdrt  to  reach  moose-deer,  and  others  of  that  tribe;  and  * 
them  unobserved,  advancing  with  extreme  will  oflcn  mount  trees  to  vratch  die  ai^mals 
vigilance  and  caution,  and  when  it  perceives  that  pam  beneath,  selecting;  the  victims  of 
itself  in  a  proper  situation,  it  rashes  with  a  its  rapacity,  and  quitting  them  only  after 
soecession  of  amaaing  bounds,  five  or  six  in  having  exhausted  their  last  drop  of  blood. 
number,  towards  its  destined  object,  and  is  This  fierce  animal,  strange  as  it  may  appear, 
almost  uniformly  soccessftd  in  securing  it  if  taken  young  is  trained  to  become  as  in- 
On  fiuiure  it  returns  to  its  ovmer,  and  after-  ofiensive  nearly  as  the  coimnon  cat,  and  ' 
a  short  interval  recommenoes  its  efforts*  will  permit,  without  rage  or  resentment,  all 
See  Mammalia,  Pbte  XIV,  fig.  1.  the  rough  caresses   and  violent   gambols 

F.  uncia,  or  the  ounce,  is  about  three  feet  of  boys, 
and  a  half  iu  length,  and  has  a  skin  beaoti-  F.  discolor,  or  the  black  Uger,  is  con- 
fully  varied  with  single  spots,  or  oval  eollee-  sidered  by  many  only  as  a  varied  of  the 
lions  of  them,  on  a  light-grey  groond^colonr.  fom^er  species. '  It  is  exceedingly  strong  in 
It  is  a  native  of  Chini,  Persia,  and  Barbery,  its  limbs,  and  attains  the  size  of  a  heifisr  of ' 
lis  sense  of  smell  is  net  extremely  acute,  a  year  old.  It  is  found  in  Brazil  and 
bat  its  eye  possesses  exqmsite  discerament,  Guiana ;  and  is  rapacious  and  savage  in  its 
on  which  aecoant  it  Is  disciplined  tQ  the  dispositiott;  and  fortunately,  therefore,  not , 
chase  wifii  wonderful  succeasi  and  so  gentle  abundant  It  eats  tiie  buds  of  the  Indian 
ar«^  mannen  that  it  is  taken  to  the  hunt  fig  occasionally,  but  more  fi^quently  the 
on  the  cropper  of  Hlw  hone,  b^und  its  eggs  of  turtles  deposited  -on  the  shore, 
owner.  It  is  not  remarkable  for  speed  in  lizards,  fishes,  and  young  aUigators,  are  alt 
ranmng,  or  at  least  £ar  a  continuance  of  made  prey  by  it  It  swims  with  great 
rapid  exertion,  and'i^indeed,  incapable  of  rapidity.  In  quest  of  tlie  alh'gator  it  em- 
it ;  lait  it  seises  its  prey  liy  a  few  rapid  ploys  the  stratagenx  of  tying  down*  on  its 
bowids,  in  which  it  .disphiys  astonishing  belly  at  the  edge  of  the  water,  and  strikiog 
nimblenem  and  dexterity.  It  frequently  it  with  its  pavrs ;  the  noise  and  motion  in- 
ascemis  trees,  firooi  wfajph  it  may  dart  on  ■  duce  the  alligator  to  lift  itik  head  above  the 
any  animals  leisurely  ai|d  feaitessly  passing  suHkce,  when  the  claw  of  the  black  tiger 
beneath.  is  instantly  fixed  in  itj  eye  and  drags  it  to 

F.  onca,  the  jaguar,  is  the*most  fbrmid-  the  land, 
able  of  ail  the  animals  found  in  the  new        F.  pardalis,  or  ocelot,  is  about  four  times 

continent,  and  aboonds  particularly  in  the  the  size  of  a  domestic  cat,  the  shape  of 

Deserts  of  Guiana ;  in  passing  which  the  which  it  extremely  resemMes,  and  is  one  of 

IndiaBSy  who  have  an  extreme  dread  of  this  the  most  beautiful  of  all  tariegated  quad- ' 

animal,  always  kindle  fires  to  keep  it  at  a  rnpeds.    It  is  a  iwtive  of  South  America, 

distance.     Its  ground   colour  is  a  light  and  particularly  destructive,  which  may  be, 

brownisb^yellow,    vriUch   is    varied    with  in  a  great  degree,  accounted  for  from  the  ' 

streaks  aud  open  spots  of  black.    It  is  circumstance  of  its  seldom  devouring  the 

rather  laiger  than  a  wolf,  but  is  said  to  find  flesh  of  anhnah,  rather  thirsting,  with  in- 

a  fbtnudable,  and  often  ftital,  antagonist  m  satiable  avidity,  for  theb*  blood.    la  the 
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motuitunoiit  tncte  of  Meiico  and  Brixil  tine,  and  tttitf  aiiocaating  during  tiui  int^r- ' 

these  animals  are  abandant,  hiding  them-  Tal  witl^  the  wild  cat,  wiU  retom  to  its  for- 

selves  amidst  the  foliage  of  trees,  whence  mer  mansion.  These  aninuils  are  frequently 

they  spring  upon  their  prey  beneath.  They  destroyed  by  means  botii  of  traps  and  gans; 

are  reported  freqoentl^  to  stretch  them-  the  latter  of  fduefa  mode,  howerer,  is  at- 

selves  out  motionleaB  on  tlie  branches  of  tended  with  some  danger,  as,  if  only  slightly 

trees,  to  induce  the  monkey  to  approach  wounded,   they  will,  without   hesitation, 

and  examine  them,  which  with  his  usual  attack  the  assailant  in  their  tarn  and  inflict 

curiosity   he    is    in    such    circumstances  do  contemptible  revenge.    In  the  county 

prompted  to  do ;  this  curiosity,  however,  is  of  Cnmbeiiand  one  of  these  antnials  was 

only  the  instant  prelude  to  his  destruction,  killed,  not  many  years  since,  which  mea- 

These  animals  are  scarcely  capable  of  being  sured  from  its  nose  to  the  end  of  its  tail 

tamed,  and  in  captivity  dispUy  incessant  upwards  of  five  ieet    Hie  cat  is  gcneially 

restlessness  and  ferocity.  imagined  to  see  best  in  the  dark;  and  so 

F.  ligrina,  or  the  Cayenne  cat,  resembles  peculiar  is  the  structure  of  its  eye  that  the  - 

the  wild  cat  in  size,  habit,  and  character ;  pupil  is  capable  of  contraction  and  dilata* 

is  most  elegantly  spotted  with  black  on  a  tbn,  ni  proportion  to  the  degree  of  Kgbt 

tawny  ground,  and  is  frequently  to  be  found  affecting  it    This  ctrcuoMtance  gives  it  a 

in  varioiu  parts  of  Soutli  America.    It  is  most  importaqt   advantage   in   exploring 

extremely  wild  and  untameable.  Tbe^pot-  and  seiimg  its  prey.    Hie  character  and 

ted  species  of  this  genus  of  animals  have  manners  of  these  animals  in  their  state  of 

been  often  so  imperfectly  marked  by  tra-  domesticatkm,  are  so  generally  known  as 

vellers,  tiiat  much  remains  to  be  done  be-  ahnost*  to  preclude  the  necessity  of  at  all 

fore  a  complete  description  of  them  can  be  noticing  them.   Their  expressions,  whether 

obtained:   and  the  remoteness  of  their  ofpain,anfer,or love, are pierdng, clamor* 

haunts  from    human    habitations,   wlych  ous,  and  extremely  harsh  and  hideous  to 

can  be  approached  only  amidst  diggers  in-  the  human  ear.    On  the  utterance  of  the 

snperable  by  all  but  extraordinary  mincb  sounds  of  dutress  by  a  single  individnal, 

and  constitutions,  will,  there  is  reason  to  multitudes  will  often  assemble  and  appear 

presume,  long  preclude  their  correct  defi-  to  express  their  compassion  by  fkt  most 

aition  and  full  detail.  disgusting  squalls  and  yellings.    The  result, 

F.  cattts,  or  the  common  cat  The  nu-  however,  fVequentiy  is,  that  tiie  sufferer  from 
merous  varieties  of  the  domestic  cat  are  disease  or  accident,  from  which  the  original 
supposed  to  have  proceeded  fW>m  a  race  call  proceeded,  is  torn  to  pieces  by  its  corn- 
native  in  the  north  of  Europe  and  Asia,  panaons,  who,  not  uncommonly,  silerwards 
In  t^  wild  state  its  tail  is  somewhat  shorter  fidl  upon  each  other  vHtfa  the  most  savage 
than  in  the  state  of  domestication ;  its  head  fiereaneas,  mflicting  vrounds  and  death  witii- 


is  more  fiat,  and  its  lunbo  are  more  muscu-     out  the  leaat  sendbiltty  or  discrimination, 
lar  aod  bony.    The  general  colour  of  the     These  sanguinary  contests  are  umformly 


wild  cat  Is  that  of  a  pale  yeUowish-grey,  carried  on  by  night,  and  instances  are  rebt- 

with  dusky  stripes  and  variegations ;  there  ed,  on  respectable  authority,  m  which  they 

are,  however,  great  varieties  both  of  colour  have  been  conducted  with  the  most  de- 

and  size.    Wild  cats  are  found  not  only  in  stmctive  havoc.  Gats  are  remarkably  fond 


Europe  and  Asia,  but  also  in  America,  of  certain  perfumes,  both   vegetable  or 

where  they  existed  befi>re  its  discovery  by  mmeral;    and,  on  this  account  are  often 

Columbus.  In  Great  Britain  they  are  found  very  injurious  to  a  garden  or  green>house, 

chiefly  in  the  mountainous  and  woody  dis-  destroying  the  pluits  to  which  they  are  so 

tricts  of  the  island ;  and,  as  being  tiie  most  partial.    Cold  and  wet  are  avoided  by  these 

rapacious  quadrupieds  in  the  country,  have  creatures  vnth  particular  care,  and  their  ha- 

been  designated  by  Mr.  Pennant  as  the  bits  are  peculiariy  neat  and  cleanly,  their  fur 

British  tigers.     They  range  by  night  in  being  preserved  by  them,  until  in  extreme 

quest  of  prey,  and  commit  fatal  depreda-  age,  from  the  slightest  soil ;  and  the  most 

tions  on  kids,  poultry,  aod  lambs ;  they  elegant  and  splendid  furniture  bemg  in  no 

fikewise  devour  hares,  small  birds,  and  va-  danger  from  annoyance  by  them.     The 

nous  species  of  vermin.    They  breed  and  female  is  frequentiy  obliged  to  conceal  her 

principally    reside    in    trees;     and    are  young  from  the  male,  to  preclude  their 

equally  prolific  with  the  domestic  cat    In  being  injured  and  even  devoured  by  him; 

the  neighbourhood  of  the  former  the  latter  yet,  in  some  instances,  the  female  henelf 

vrUl  often  quit  its  residence  for  a  short  has  been  ascertained,  in  oppositiou  to  one 
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of  tiw  most  gnmcl  and  prevailing  instincts 
of  mtnre,  to  eat  them  immediately  on  pro- 
dacing  them;  in  general,  however,  the 
yout^  are  nursed  with  particolar  attention 


F.  lynx,  or  ti^  lyu«,  is  remarkable  for  its 
ears  being  long  and  erect,  and  tufted  at  the 
end  with  long  black  hairs.  The  skin  of  the 
male  is  more  spotted  than  that  of  the  female. 


and  affection,  and  tlie  accommodation  of  In  America  and  the    Nortii   of  Europe 

the  parent  to  the  sportive  propensitierand  these  animals  are  to  be  found  in  great 

vaiying  gambols  of  the  kitten,  constitutes  abundance.   They  subsist  by  hunting  squir* 

to  the  humane  and  even  the  philosophic  mind  v^,  ermines,  vreasels,  and  other  vermin; 

an  interesting  spectacle.    With  respect  to  which  they  will  pursue  to  the  very  tops  of 

luiiian  beings,  even  those  Which  have  long  extremely  high  trees.    They  conceal  them- 

proCected  and.befiiended  it,  the  cat  appears  selves  often  among  the  branches,  and  watch 

little  sosceptible  of  kind  attachment  on  the  ^th  minute  observation  the  approach  of 

change  of  habitations,  quitting  the  &mUy  hares,  deer,  and  other  animals,  which  they 

with  which  it  had  always  lived,  and  return-  seize  with  astonishing  agility,  and  after  hav- 

ing  to  apartments  to  which,  indeed,  it  had  tng  drank  their  blood  reject  the  carcases 

been  long  used,  but  where  it  could  recog-  ahnost  entirely;  devouring  often,  of  awhola 

nize  no  human  friend.    In  this  req>ect  its  sheep,  little  more  than  the  brain  and  liver, 

manners  exhibit  a  most  disadvantageous  When  attacked  by  a  dog  tliis  animal  places 


contrast  to  those  of  the  dog,'  which  are  m 
the  highest  degree  social,  afiectionate,  and 
grateful.  The  cat,  however,  often  lives  in 
habits  of  fneodly  intercourse  with  various 
animals  in  a  state  of  simibur  domestication 
with  itself,  and  to  which  in  a  state  of  nature 
it  feels  an  almost  unconquerable  hostility. 


itself  on  its  back,  and  seizing  the  throat 
of  its  adversary  often  actually  suffocates  it, 
or  obliges  it  at  least  to  retire  from  the  con- 
flict. The  sight  of  the  lynx  is  proverbially 
acute ;  its  howling  greatly  resembles  that  of 
a  wolf;  in  confinement  it  appears  restless, 
malignant,  and  untameable,  almost  con- 


A  French  lady,  of  some  eminence,  by  per-    stantly  uttering  a  snarling  scream.    The  fitr 


■evering  attention  and  discipline,  at  length 
aocceeded  in  accomplishing  the  extraordi* 
nary  exploit  of  habituating  her  dog  and  cat, 
her  bird  and  mouse,,  to  take  their  food  from 
tiie  same  plate.  Cats  are,  though  in  general, 
by  no  means  profound  sleepers;  often,  and 
particularly  in  the  depth  of  winter  and  on 
the  approach  of  snow,  can  be  roused  from 
Ihetr  sleep  only  with  extreme  difficulty; 
and  will,  on  these  occasions,  exhale  a  fhi* 
grance  similar  to  that  of  cloves.  On  nib- 
bing the  backs  of  these  animals  tlie  electric 
spark  is  immediately  felt,  and  the  Leyden 
vial  may,  in  frosty  weather,  be  charged 
from  this  sdnrce  by  means  of  a  connecting 
wire,  and  a  glass-footed  stool.  Those  who 
are  pleased  with  contemplating  the  opera- 
tions of  animated  surprise  or  curiosity,*  in 
any  of  the  productions  of  nature,  will  be  not 


of  these  animaU  is  an  important  article  of 
commerce.  The  farther  north  they  ara 
taken  the  whiter  and  more  valuable  tkey 
are ;  and  the  winter  ftlrs  are  preferable  to 
the  sttihmer  ones.  The  length  of  a  Russian 
lynx,  from  nose  to  tail,  is  four  feet  six 
inches.  The  lynx  of  the  ancients  appears 
to  have  been  the  creature  of  imaguiation. 
See  Mammalia,  Plate  XIV.  figi  4. 

FVom  the  lion  to  the  common  cat,  throngfa 
all  the  intermediate  species  of  this  abun- 
dant genus,  a  strong  resemblance  exists  in 
form,  internal  structure,  and  habits;  tha 
shortness  of  the  intestines,  the  sharpness 
andnumber  of  the  teeth,  the  structure  of  the 
feet  and  claws  are  the  same  in  all ;  they  all 
feed  on  flesh,  which  they  rather  tear  than 
masticate;  they  eat  vrith  slovmess,  and 
during  the  repast  growl  almost  perpetually. 


a  little  entertained  by  the  experiment  of    as  if  apprehensive  of  its  being  intercepted 


placing  before  a  young  cat,  for  the  first 
time,  a  looking-glass:  its  delight  at  the 
figure  thus  exhibited  is  soon  allayed  by  that 
impossibility  of  touching  it  which  it  finds  to 
an  its  attempts :  it  at  length  looks  behind 
the  glass,  and  with  great  suddenness  and 
vivacity  shifb  its  examination  both  forwards 
and  backwards,  till  at  last  it  appears  to  ob- 
serve the  correspondence  between  the  re- 
flections on  the  mirror  and  the  movements 
of  in  own  foot  gliding  in  various  directions 
over  the  snrfiice,  and  seems  to  have  deve- 
loped ihe  roysteiy  originally  so  perplexing. 
VOL.  III. 


from  them ;  they  all  seize  upoi^  their  prey 
by  crafty  approach  and  stealthy  stratagem, 
rather  than  by  open  and  intrepid  attack. 
These  are  the  animals  from  which  man  has 
most  to  apprehend,  and  which  have  hither- 
to, in  every  age,  more  or  less,  carried  on 
hostilities  against  him.  The  power  of  som^f 
creatures  is  greater,  but  their  tempers  are 
less  ferocious,  and  they  exercise  their 
strength  not  in  acts  of  aggression  but  only 
in  those  of  retaliation ;  and  others,  while 
they  are  inexpressibly  more  numerous,  are, 
at  the  same  time,  destitute  of  any  formid- 
K 
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ftble  powers  of  annoyanrc,  and  fly  from  the 
in^t  of  maa  widi  the  greatest  rapidity  and 
alarm.  But  between  man  and  the  feline 
tribe  a  contest  for  dominion  is  kept  up 
OTer  extensive  regions  of  the  globe,  raaiiy 
of  them  highly  ornamented  and  prodnctive, 
and  calcttbted  to  become  the  abodes  of 
harmony  and  civilization. 

FELLOWSHIP,  or  Comjioiiy,  in  arith- 
metic,  is  wlien  two  or  more  join  their  stocks 
and  trade  together,  dividing  their  gain  or 
loss  proportionably. 

Fellowship  is  either  with  or  withoat  time. 
Questions  withoat  time,  or  in  the  single 
nile  of  fellowship,  as  it  is  frequently  called^ 
are  wrought  by  the  following  proportion. 

As  the  whole  stock  to  tlie  whole  gain  or 
loss,  so  is  each  man's  particular  stock  to  his 
particiUar  share  of  gam  or  loss* 

Suppose  three  partners,  A,  B,  and  C, 
make  a  joint  stock  in  tliis  manner :  A  puts 
iff  S4i.  i  B,  3^1. ;  and  C,  40/. ;  in  all  96/. ; 
with  which  they  trade,  and  gain  19/. ;  /e- 
quired  eafh  roan's  true  share  of  Uiat  gain? 
The  first  operation  for  A's  part  of  the  gain 
wiU  stand  thus : 


JS,    £,     £,  £. 

$6  :  \%  ::  24  :  3 
96  :  12  ::  32  :  4 : 
96  :  12  ::  40 :  5 : 


A's  gain. 
B'sgain. 
C'sgain. 


FEL      . 

Proof,  5/.  +  4/.  +  5/.  =:  12(.  the  whole 
gain. 

That  l«,  if  the  total  of  all  their  particular 
gains  amounts  to  the  wliole  gain,  the  work 
is  true ;  if  not,  some  mistake  has  been  com- 
mitted. 

Fellowship  mih.  ^tme,  usually  called 
the  Double  Rule  tf  Fellowahip,,  because 
every  man's  money  is  to  be  considered  with 
relation  to  tlie  time  of  its  continuance  m 
the  joint  stock.  It  i«  worked  thus :  multi- 
ply each  man*s  stock  by  the  respective  time 
he  puts  it  in  for,  and  add  all  the  products, 
the  total  of  which  must  be  your  first  num- 
ber through  all  the  statings;  the  gain  or 
loss  the  second,  as  before,  and  each  man's 
particular  stock,  multiplied  by  its  time,  the 
third.. 

Note,  the.  time?,  and  sums,  (if  not  so 
given)  must  be  reduced  into  one  denomina- 
tion, i.  e.  all  year9,  all  months,  all  weeks,  or 
all  days,  &c. 

Ex.  Three  merchants.  A,  B,  and  C,  en- 
ter into  partnership  thus :  A  puts  into  the 
stock  65/.  for  eight  months  -,  B  puts  in  78/. 
for  twelve  months ;  and  C  puts  in  84/.  for 
six  months:  with  this  joint  stock  they  traf- 
fic, and  gain  166/.  lU.:  it  is  required  to 
'find  each  man's  share  of  the  gain  propor- 
tionable to  his  stock  and  time  of  employ- 
ing it. 


£. 

1.  A's  stock,  65  X    8  months,  the  time  it  was  employed  =r  ^20 

2.  B*s  stock,  78  X  12  months,  the  time  it  was  employed  =  936 

3.  C's  stock,  84  X    6  months,  the  time  it  was  employed  =  .VH 

Tlie  sum  of  all  those  products  is    i  jo< » 

Then,  the  several  proportions  will  stand  thos : 

£,     ff.    d, 

i960  :  166,6  ::  520  :  44,  2  ss  44 ..  4 ..  0  for  A's  share. 
1960  :  166,6  ::  936  :79,56  s=  79 ..  11 ..  2^  for  B's  share. 
1960  :  166,6  ::  504  :  42,84  =  42  ..  16 ..  9^  for  C's  share. 

The  whole  gain  =  <j6  166 ..  12 ..  0 


FELO  de  sr,  in  bw,  one  who  is  felon  of 
himself;  t.  e.  being  of  sound  memory,  and 
of  tlie  age  of  discretion,  or  14  years,  kills 
btmselt*.  All  his  chattels,  real  and  personal, 
■re  forfeited  to  the  crown,  when  it  is  found 
by  the  Coroner  that  he  is/e/o  de$e;  a  will, 
therefore,  made  by  him,  is  void  as  to  his 
perMMHd  estate,  but  not  as  to  his  land  or 
real  estate ;  nor  b  his  wife  barred  of  her 
dow^.  If  a  man  and  his  wife  are  possessed 
of  a  Aerm,  and  the  man  commit  suicide,  the 
tenn  is  foifeited,  and  the  wifo  ahaQ  not  have 


it  by  survivonhip.  Tlie  Coroner  most  find 
the  fact  upon  an  inquest,  on  view  of  the 
body,  in  order  to  vest  tlie  goods  in  the 
Kirj7. 

This  law  is,  in  our  opinion,  hard  and  un- 
just: ii  a  man  is  determined  to  commit  sui- 
cide, human  law«  can  liave  no  hold  upon 
liim ;  aj2d  tiie  cniclty  of  punishing  the  de- 
scendant for  the  act  of  the  fatlier,  is  so  ge- 
nerally acknowledged,  that  where  the  party 
has  any  thing  to  forfeit,  it  is  either  found  lu- 
nacy, or  the  crown  gives  up  the  forfeiture 
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iipim  pctitioo.  The  fbrtber  pODiahment  of 
a  fihdesi  b,  to  be  boned  m  h  bigfaway, 
and  a  stake  ran  through  the  body.  This 
being  never  pnictisef  but  opoikthe  poor,  is 
become  merely  an  odions  distinction.  The 
law  of  die  Romans  seems  more  reasonable, 
which  only  forfeited  the  estate  where  tlie 
party  killed  himself  to  avoid  punishment 
for  a  crime. 

FELONY,  in  the  general  acceptation  of 
lawv  comprises  every  species  of  crime  which 
occasions,  at  common  law,  the  forfeitare  of 
land  or  goods*  Tlie  punishment  of  a  per- 
son for  ^lony,  by  our  ancient  books,  is,  1st, 
to  lose  his  life ;  Sdly,  to  lose  his  blood,  as 
to  his  ancestry,  and  so  to  have  neither  heir 
nor  posterity;  Sdly,  to  lose  his  goods; 
4thly,  to  lose  his  lands,  and  the  King  shall 
have  year,  day,  and  waste,  to  the  mtent 
that  his  vrife  and  children  be  cast  out  of  the 
house,  Us  house  polled  down,  and  all  tliat 
he  had  for  his  comfort  and  delight  destroy- 
ed. A  felony,  by  statute,  incidentally  im« 
plies,  that  the  offender  shall  be  subject  to 
the  like  attainder  and  forfeiture,  &c.,  as  is 
incident  to  a  felon  at  common  law.  This 
is  now  the  punishment  in  case  of  a  capital 
felony  only  i  but  for  some  offences  benefit 
of  clergy  is  aflowed,  vrhen  the  off<^nce  is  pu- 
nished only  vnth  transportation,  imprison- 
ment, &c.  which  are  called  felonies  with 
benefit  of  clergy ;  but  the  goods  and  estate 
of  the  felon  are  forfeited  as  m  cases  of  capi- 
tal felony. 

FELT,  in  commerce,  assort  of  stoff,  de- 
riving an  its  consistence  merely  feoih  being 
fulled,  or  wrought  vrith  lees  and  site,  with- 
outelther  spinning  or  weaving.  Felt  is  made 
dther  of  wool  alone,  or  of  wool  and  hair. 

FELTING,  the  method  of  working  up 
hair  or  wool  into  a  species  of  cloth,  inde- 
pendently of  either  spinning  mr  weaving.  A 
hatter  separates  the  bain  from  each  other 
by  striking  the  wool  with  the  string  of  his 
bow,  causing  tiiem  to  spring  up  in  the  air, 
which  fell  on  the  table  in  ewy  direction, 
vriiich  is  covered  by  the  Woriiman  with 
cloth,  pressing  it  with  his  liands,  and  mov- 
ing the  hairs  backwards  and  forvrards  in 
different  directions*  In  this  manner  the 
hairs  are  brought  against  each  other,  and 
their  points  of  contact  considerably  multi- 
plied, and  the  agitation  gives  each  htir  a 
progressive  motion  towards  the  root,  in 
conse<incnce  of  whidi  the  haln  become 
twisted  togetiier.  As  the  mass  becomes 
compact,  tlie  pressure  should  be  increased, 
in  order  to  keep  up  the  progressive  motion 
flDd  tfritting  of  the  hairs,  which  ii  then  per- 
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formed  with  greater  difficulty.  The  hair 
intended  for  the  mahufectoring  of  hats  is 
ahrays  cut  off  with  a  sharp  instrument^  and 
not  pulled  out  by  the  roots,  because  the 
bulb  of  tlie  hair,  which  would  come  out 
vritli  it  in  tlie  hitter  case,  would  render  the 
end  which  was  fixed  in  tb^  skin  very  ob- 
tuse,* and  nearly  destroy  its  disposition  to 
unite  with  the  adjacent  hairs.  The  hairs 
should  not  be  straight  like  needles,  for  tlien 
there  would  be  no  corapActness  in  the  stuff. 
The  fibres  of  wool  having  naturally  a  crook- 
ed form,  that  substance  is  well  adapted  to 
the  operation  of  felting  Tlie  hair  of  bea* 
vers,  rabbits,  hares,  &c.,  being  straight,  can- 
not be  used  in  felting,  till  it  has  been  pre- 
pared for  the  purpose. 

FEMME  cwertf  in  law,  a  married  wo« 
man,  so  called  from  being  finder  the  cover, 
protection,  and  infiuence  of  her  husluind. 

Fbmme  soUy  in  law,  a  single  or  unmar- 
ried woman. 

Femmb  $ole  trader,  a  married  woman 
who,  by  the  custom  of  London,  trades  on 
hel'  own  account,  independent  of  her  kus* 
band;  who,  by  the  same  custom,  is  an- 
swerable for  her  own  debts,  and  may  be 
made  a  bankrupt. 

FEMININp,  in  grammar,  one  of  the 
genders  of  nouns.  .  As  there  are  but  two 
sexes,  so,  in  fact,  there  can  be  but  two  gen- 
ders. 

The  feminine  gender  serves  to  intimate 
that  the  noun  belongs  to  the  female.  In 
Latin,  the  feminine  gender  is  most  com* 
mohly  distinguished  by  tae  article  A«c,  as 
it  is  in  the  Greek  by  the  article  Ji.  In  the 
French,  the  article  la  commonly  denotes 
this  gender;  but  we  have  no  such  distinc- 
tion by  articles  in  the  English  language.  • 

FEMINEUS  Jha,  a  female  flower.  By 
this  name  Linnaeus  denominates  a  flower 
which  is  furnished  with  the  pistillnm,  or  fe- 
ni?.le  organ  of  generation,  but  wauts  tiie 
stamina  or  male  organ.  Female  flowers 
may  be  produced  apart  from  the  male,  ei- 
tlier  on  the  same  root,  or  on  distinct  plants. 
Tlie  birch  and  mulberry  are  examples  of 
the  first  case ;  vrilloW  and  poplar  of  the  se- 
cond. Male  and  female  flowers  separated 
on  the  same  plant,  constitute  the  rlass  Mo- 
noecia  of  Limiaeus ;  separated  on  distinct 
roots,  the  class  Dioecia. 

FEN,  a  place  overflowed  with  water,  or 
abounding  with  bogs /the  term  is  also  ap» 
plied  to  such  boggy  Unds  us  are  naturally 
disposed  to  produce  coarse  vegetables  from 
the  retention  of  water.  In  many  parts  of 
Hie  kingdom  smca  tha  introduction  of  a 
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Umdable  spirit  of  improvement  in  agricul- 
ture, mach  valnable  land  has  been  redeemed 
both  in  England  and  Ireland  from  bogs  and 
fens.  There  aie,  honvever,  vast  tracts  of 
land  of  this  kind  sHU  in  different  distrieU, 
in  Lincolnshire,  Lancashire,  Cambridge- 
shire, and  the  West  of  England.  In  short, 
there  are  but  few  counties  without  them, 
which,  by  proper  inclosing,  draining,  pair- 
ing and  burning,  and  the  growth  of  suitable 
crops,  might  be  rendered  highly  valuable ; 
bnt  which  at  present  afford  little  except 
rep^s,  sedge,  or  rushes  and  coarse  grass* 

FENCE,  in  country  affiurs,  a  hedge,  wall, 
ditch,  bank,  or  other  inclosure,  made  around 
gardens,  woods,  corn-fields,  <5cc.  See  Agri- 
culture. 

FENCING,  is  the  manner  of  attackuig 
an  adversary  with  the  sword,  and  defending 
the  person  from  his  thrusts.  It  is  necessary 
in  acquiring  this  difficult  art  to  use  foik, 
or  small  thin  swords,  which  being  blunted 
at  the  points,  and  bending  readily,  prevents 
accidental  wounds.  The  gladiators,  who 
were  compelled  to  sacrifice  their  lives  for 
the  amusement  of  the  Romans,  received  in- 
structions in  the  use  of  the  sword  in  order 
to  lengthen  tlie  diversion  of  their  cruel  mas- 
ten,  who  were  feaiful  that  sudden  rage 
might  otherwise  prompt  an  abrupt  termina- 
tion  of  the  combat.  Kennet  says,  *'  Before 
the  combatants  fell  to  it  in  earnest  they 
tried  their  skill  against  one  another  witli 
more  harmless  weapons,  as  the  rudes,  and 
the  spears  without  heads,  the  blunted 
swordi,  tlic  foils,  and  such  like."  To  tliis 
Cicero  admirably  alludes,  <<  If  in  the  mor- 
tal combats  of  the  gladiators,  where  the  vic- 
tory is  decided  by  arms,  before  they  actually 
engage,  there  are  several  flourishes  given 
more  for  a  shew  of  art  than  a  design  of 
hurting ;  how  much  more  proper  would  this 
look  in  the  <;pntention  of  an  orator." 

Fencing  was  indispensible  to  almost  all 
ranks  of  people,  long  after  armies  had 
ceased  to  use  swords  in  the  field  of  battle, 
through  the  absurd  fiuhion  of  wearing  side- 
arms;  wlieirmen  of  turbulent  dispositions 
might  have  immediate  recourse  to  weapons 
it  became  nece^ary  for  the  peaceable  citi- 
zen to  learn  the  best  mode  of  defence,  that 
be  might  not  perish  for  an  offence  which 
would  end  at  present  in  altercation.  Dur- 
ing the  long  period  tliis  supposed  ornament 
of  the  person  was  worn,  numerous  masters 
brought  the  art  of  using  it  to  great  perfec- 
tion ;  but  the  French  appear  to  have  excel- 
led every  .other  nation  in  fencing,  which  may 
be  attributed  in  a  great  measure  to  the 
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physical  properties  of  their  bodies.  Their 
teachers  and  their  imitators  have,  dierefore, 
been  loud  in  its  praises,  asserting  that  the 
art  should  be  taugiit  in  eveiy  poUte  acade- 
my, that  the  figure  may  be  formed  into  comr 
plete  grace  by  the  active  movements  of  the 
limbs  and  body  in  every  possible  positibn. 

The  professors  divide  fencing  into  two 
parts,  whic!i  they  distinguish  from  each 
otlier  by  terming  the  first  simple,  and  the 
second  compound;  the  first  they  perform 
instantaneously  find  actively  on  the  same 
line,  either  on  the  offensive  or  defiensive. 
The  principle  on  which  they  act,  in  this  in- 
stance, is  to  push  or  make  passes  in  any 
direction,  to  strike  the  least  guarded  part 
of  the  adversary,  at  the  same  tune  endea- 
vouring to  parry  his  thrusts. 

Compound  fencmg  consists  of  every  dfr> 
scription  of  feint  appeals,  entangling  of 
foils,  slashing,  half  thrusts,  &c.  contrived  to 
distract  the  attention  of  the  enemy,  and 
thus  suddenly  and  unexpectedly  to  reach 
that  spot  which  he  skilfiilly  defends  in  sim- 
ple fencing ;  bnt  the  utmost  care  must  be 
used  to  push  at  tiui  proper  moment  when^ 
parryini?. 

FEND,  in  the  sea  language,  imports  the 
same  as  defend :  thus,  fending  the  boat,  is 
saving  it  from  being  dashed  to  pieces  agamst 
the  rocks,  shore^  ship's  sides.    And  hence 

FENDERS  are  pieces  of  old  hi|wsers, 
cable-ropes,  or  billets  of  wood,  hung  over 
the  ship's  sides,  to  keep  otlier  ships  from 
rubbing  against  and  injuring  her. 

FENNEL.    See  Anethum. 

FEODAL,  or  Feudal  syHem.  Thia 
system  originated  from  an  assumed  right 
obtained  by  conquest.  When  the  Roman 
empire  began  to  decline  and  that  govern- 
ment became  too  feeble  to  support  its  most 
distant  possessions,  the  Celtic  nations  tak- 
ing advantage  of  the  reduced  state  of  their 
various  military  posts  marclied  in  such  nom- 
bers  through  the  southern  parts  of  Europe 
that  opposition  was  deemed  vain,  and  these 
northern  hordes  of  Lombards,  FruikSy  Huns, 
Ooths,  and  Vandals  conquered  them  with- 
out difficulty.  Acting  upon  tlieir  previons 
policy,  they  immediately  introduced  tt» 
military  practice  they  had  adopted  towarda 
their  enemies,  which  was  the  general  confis- 
cation of  land  to  the  use  of  the  most  power- 
ful chiefs ;  those  for  obvious  motives  distri- 
buted portions  to  enterprising  subordinates, 
and  even  to  the  common  soldier  who  had 
earned  laurels  in  their  predatoiy  wars.  The 
grants  thus  made  were  conditional,  and 
called  feoda,  feuds,  fiefs,  or  fees,  which  words 
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imply  the  receipt  of  a  reward  given  for  past, 
and  to  secore  foture  services ;  it  might,  in- 
deed, be  considered  an  actual  sale  of  the 
person  for  military  purposes,  and  the  bar- 
gain became  void  by  die  land  reverting  to 
the  first  possessor,  if  the  party  refused  to 
marcli,  or  fled  from  liis  chief  in  battle ;  bat 
this,  or  similard  ishonoorable  conduct,  was 
further  guarded  against  by  an  oath  of 
fisalty. 

Viewing  tliis  system  only  ii^  the  light  of  a 
firm  bond  of  union  subsisting  between  bar- 
barians, it  must  be  admitted  that  a  better 
could  not  well  be  devised,  as  the  chief  held 
officers  of  trust  to  his  intevest,  by  combin- 
ing it  with  their  pwn,  and  the  vassals  of  the 
latter  had  an  equally  just  reason  to  rely  on 
the  fidelity  of  others,  who  held  land  under 
their  fee.     Tlie   necessity  of  pcpserving 
their  conquests  rather  than  any  generous 
principle   towards  each   other,   evidently 
dictated  the  feodal  system,  and  it  was  ren- 
dered almost  impossible  by  this  means  that 
iosurrections   of   the    conquered   nations 
should  succeed,   or   that    foreign    armies 
could  have  the  least,  chance  of  success  when 
opposed  to  a  prince  at  the  head  of  his  feu- 
datories ;  hence  tlie  nations  thus  constituted, 
becaine  powerful  in  tiie   aggregate,   and 
every  individual,  oppressed  by  his  lord,  had 
a  common  claim  for  redress  from  the  low- 
est feudatory  in  gradation  to  the  chief, 
otherwise  the  whole  fiibric  must  have  fidlen 
.into ruin.    Exclusive  of  the  feodal  grants, 
there  vpare  others,  termed  i^Uodial,  which, 
though  not  free  from  military  service,  were 
given  upon  more  liberal  pridciples  than  the 
former,  by  tliose  all  free  men  Imd  a  right  to 
dispose  of  tiieir  territory.    In  order  to  se» 
cure  the  prompt  assistance  of  this  descrip- 
tion of  persons,  they  were  invited  by  a  sort 
of  honourable  liberty  to  defend  tlie  country 
in  battle,  which  was  denied  to  the  slaves, 
who  were  compelled  to  follow  what  was 
then  thought  the  inglorious  arts  of  peace. 
These  allodial  proprietors  composed  a  nati- 
onal militia,  and  had  the  privilege  of  pos- 
sessing moveables  and  money,  a  circum- 
stance which  compelled  them  to  take  the 
field  at  the  requisition  of  the  sovereign, 
when  the  country  was  in  danger ;  but  tliey 
were  exempt  from  interfering  in  the  dis- 
putes of  feudal  lord5,  and  this  exemption 
operated  at  length  in  subverting  all  their 
advantages,   being  independent  of  either 
party,  both  the  lords  and  their  vassals  viewed 
them  with  jealousy,  and  each  presuming 
upon  their  inability  to  protect  themselves, 
injured  and  msnlted  them^  well  knowing 


that  as  they  were  scattered  at  remote  dis^ 
tances  throughout  the  coimtry,  and  forbid- 
den by  law  from  coihmitting  hostilities,  tliey 
had  nothing  to  apprehend  from  their  resent- 
ment. Tlie  folly  and  barbarity  uf  this  con" 
duct  caat  only  be  accounted  for  by  the  coo- 
snmmate  ignorance  and  brutality  of  alh 
classes  of  men,  who  inured  to  rapme,  in- 
justice, and  bloodshed,  paid  homage  to 
power  alone,  rejecting  the  sacred  claims  of 
property,  and  despising  all  other  merit  be- 
sides tliat  of  courage ;  the  necessary  consa- 
quence  was,  that  the  prince  courted  the 
most  valiant  and  powerful  of  his  chiefi,  and 
'neglected  th^  allodial  proprietors  in  propor- 
tion, because  he  could  derive  no  advantage 
■from  them;  they  in  return  became  com- 
pletely disgusted  with  •  their  situation,  and 
wearied  by  the  neglect  of  the  monarch, 
the  destruction  of  their  property  without 
hope  of  redress,  and  continual  insults,  they 
finally  determined  to  solicit  common  protec- 
tion, by  resigning  their  hinds  to  those  lords 
who  would  deign  to  return  them  as.  feodal 
tenures ;  such  was  the  effect  of  this  cruel 
system  of  plunder  which  made  fieft  uni- 
versal. 

The  advocates  for  a  state  of  society  so 
constituted,  urge  with  some  degree  of  jus- 
tice, that  a  feudal  lord,  surrounded  byliis 
vassals,  resembled  the  fiither  of  a  numerous 
fiimity,  each  reciprocally  benefiting  the 
other,  and  this  was  certainly  tlie  fiict  in 
some  particular  cases,  vrhen  the  lord  hap- 
pened to  be  of  a  benevolent  disposition  and 
dispensed  his  fiiv^inrs  liberally,  9ach  a  man 
deserved,  and  perhaps  received,  gratitude 
equivalent,  and  hence  originated  feodal  inci- 
dents. The  expectants  of  fiefii^  before  tliey 
were  hereditary,  and  the  heirs  aflem^ds, 
educated  under  his  immediate  inspection, 
were  attached  to  him  as  if  they  had  been 
his  own  offspring,  apd  received  their  lands 
when  Qf  age,  with  a  determination  to  de- 
fend hh^  interest  to  thq  utmost  of  their  abi* 
lity,  in  return  for  his  careful  and  paternal 
wardship,  wliich  they  further  demonstrated 
by  a  gratetiil  present  on  taking  possession. 
The  former  was  called  the  incident  of  ward- 
ship, and  tlie  latter  the  incident  of  relief. 

There  was  also  an  incident  of  marriage, 
which  was  founded  upon  the  same  principle 
as  that  of  relief ;  this  operated  to  prevent 
alUances  with  the  family  or  vassals  of  inimi- 
cal chiefii,  and  induced  the  lord  t(^  find 
such  persons  for  his  wards  ttf  would  promote 
hi^  own  future  advantage. 

The  mddent  of  aid,  is  exphuned  by  the 
t^rm;  in  this  case  all  vassals  were  com- 
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pelltd  to  a«iftt  their  lord,  whether  his  mis-  no  means  perfected.    There  remaim  «  very 

fortunes  were  caused  by  extiuvagance,  or  rtiaterial  ceremony  to  be  perfonned,  called 

losses  by  war.                                  x  '  livery  of*  seisin,  without  tHiich  die  feofiee 

The  incident  of  escheat  has  been  already  hath  but  a  mere  estate  at  wilL     livery  in 

noticed,  and  took  place  upon  the  default  of  deed  is  the  actual  tradition  of  the  bmd,  and 

the  vassal  in  his  customary  service,  is  made  either  by  the  delivery  of  a  branch  of 

It  will  be  observed,  that  this  system  de-  a  tree  or  a  turf  of  the  land,  or  tome  other 

pended  solely  on  hl(;b  conceptions  of  ho-  thing,  in  the  name  of  all  the  lands  and 

nour,  wliile  the  chief  made  it  apparent  that  tenements  contained  in  the  decd(  and  it 

he  ffloried  in  tlie  fidelity  and  happiness  of  may  be  made  by. words  only,  vrithout  the 

his  vassab,  th«y  felt  eqiud  pride  in  support-  delivery  of  any  thine,  as  if  the  feofier  upon 

ing  his  fplendor,  and  in  endeavouriuff  to  the  land,  or  at  the  door  of  the  house,  lays 

elevate  bis  consequence  beyond  that  of  his  to  the  feoffee,  <*  I  am  content  that  you 

nei^iboor;  but  when  tlie  lord  ceased  to  should  enjoy  this  land    according  to  the 

value  the  Kves  and  property  of  his  vassals,  deed."    This  is  a  good  livery  to  pan  the 

and  made  both  subservient  to  purposes  of  freehold.    The  livery  vrithin  view,  or  the 

mere  ambition  and  avarice,  the  feodal  sys-  livery  in  law,  is  when  the  feoffer  is  not  ao- 

tem  began  to  tremble  to  its  base;  wardship  tnally  on  the  land,  or  in  the  house,  but 

imtead  of  being  as  before  mutuaUy  advan-  being  in  sight  of  it,  says  to  the  feoffee, 

tageoos,  vras  then  rendered  the  means  of  <*  I  give  you  yonder  house,  or  land,  go  and 

filling  the  coffers  of  the  lord,  and  the  ward  enter  into  the  same,  and  take  possession  of 

was  sometimes  ransomed  to  prevent  worse  It  accordingly:*'    Tliis  livery  in  law  cannot 

consequences :  the  result  is  obvions,  t!te  be  given  or  received  by  an  attorney,  as 

vas^-ils  received  their  inheritance  almost  ex-  livery  in  deed  may ;  but  only  by  tlie  par* 

hansted,  and  viewed  the  incidents  as  so  ties  themselves.    A  f^ffment  cannot  be 

many   lawless  exactions,   by  which   they  made  of  a  tiling  of  which  livery  cannot  be 

might  be  stripped  of  large  sums  in  relie&,  given,  as  of  incorporeal  mhcritances,  such 

married  to  whom  the  lord  pleased,  purchase  «s  rent,  advowson,  common,  &c.    Thoucih 

the  freedom  of  marrying,  or  lose  his  bind  It  be  an  advowson,  &c.  in  gross.    A  man 

if  he  did  neither,    Tlie  aid  which  had  been  may  cither  give  or  receive  livery  in  deed, 

given  as  a  tribute  of  gratitude  on  the  mar-  by  letter  of  attorney ;  for  since  a  contract 

riage  of  tibe  eldest  daughter  of  the  chief ;  is  no  more  than  the  consent  of  a  man's  mind 

when  his  hehr  received  the  distinction  of  to  a  thing,  where  that  consent  or  concur- 

knighthood',  or  when  the  lord  was  made  rence  appears,  it  were  most  unreasonable  to 

prisoner,  vras  demanded  as  a  tax  on  tlie  oblige  each  person  to  be  present  at  the 

most  trivial  pretences ;  nor  were  escheats  execution  of  the  contract,  since  it  may  as 

confined  to  real  causes  of  fi>rfeiture ;  on  the  well  be  performed  by  any  other  person  de« 

contrary,  every   vernal  offence,    entirely  legated  Ibr  that  purpose,  by  the  parties  to 

out  of  contemplation  in  the  original  com-  the  contract. 

pact,  was  converted  into  a  crime,  and  pro-  fER/E,  in  natural  history,  an  order  of 

uonnced  just  reasons  for  seizure.    In  this  quadrupeds,   of  which   the  distinguishing 

wretched  sitnatioo,   disheartened  by  op-  characters  are,  foreteeth  conic,  usually  six 

pression,  and  rniable  to  resist  without  virto-  \^  each  jaw ;  tusks  longer ;  grinders  with 

ally  resigmng  the  whole  of  their  property,  conic  projections ;  feet  with  elaws ;  daws 

by  that  single  act  the  vassals  shrunk  from  gubulatc ;   food  carcases  and  preying  on 

the  firm  attitade  they  had  assumed  m  bat-  other  animals :  this  Drder  comprehends  the 

tie,  vriien  fighting  by  the  side  of  a  generous  following  genen : 
cliief  into  the  inertness  of  slaves,  who, 
boning  with  secret  hatred,  often  com- 
mitted military  errors  purposely,  equally 
Involving  tlieir  sovereigns  and  their  own 
safety ;  from  thb  cause  kniglits'  service  liad 
its  origin.    See  Knight  fttrtice, 

FEOFFMENT,  in  law,  may  be  defined 

to  be  the  gift  of  any  coryioreal  purditament  FERjiS  aoiardr.     Animah  fera  natone, 

to  another.    He  that  so  give^  or  enfeoff^  is  of  a  wild  nature,  are  tiiose  in  which  a  man 

called  the  feoficr ;  and  the  person  enfeoffed  hath  not  an  absolute,  but  only  a  qualified 

is  denominated  tlie  feoffee.     But  by  the  and  limited   property,    which   soraetimea 

mere  words  of  fiie  deed  the  feoffment  b  by  subsists,  and  at  other  times  doth  not  sub- 


Canis, 

Phoca, 

Didelpbis, 

Sorex, 

Erinaceus, 

Talpa, 

Felis, 

Vivcrra, 

Mnstela, 

Ursus, 

vrhich  see. 

FER 

Uiti  ind  tiiis  qualified  property  is  obtained 
either  by  the  art  and  industry  of  man,  or 
the  impotence  of  the  animals  themselves, 
or   by  special  privilege,   as   in   paae   of 


A  qualified  property  may  sobsist  in  aoi- 
nahferai  natura  by  the  art  and  industry  of 
man,  eitiier  by  bis  reclaiming  and  making 
them  tame,  or  by  so  confining  them,  that 
they  cannot  escape  and  use  their  natural 
liberty;  such  as  deer  in  a  park,  bares  or 
conies^  in  an  enclosed  warren,  doves  in  a 
dove-house,  pheasants  or  partridges  in  a 
mew,  hawks  that  are  fed  and  commanded 
by  the  owner.,  and  fisli  in  a  private  pond  or 
in  trunks.  These  are  no  longer  the  proper- 
ty of  a  man  than  vrhUe  they  continue  in  his 
keeping,  or  actual  possession;  but  if  at  any 
time  they  regain  tiieir  natural  liberty,  his 
property  instantly  ceases;  unless  they  have 
mummn  r«Mrfciurt,which  is  only  to  be  known 
by  their  usual  custom  of  retoming.  Larceny 
cannot  be  committed  of  things^c  naiurfe 
while  at  their  natural  liberty;  but  if  they 
are  made  fit  for  food,  and  reduced  to  tame- 
ness,  and  known  by  the  taker  to  be  so,  it 
may  be  larceny  to  take  them.  1  Haw.  94. 
8eeG.«ME. 

FERGUSON  (James),  an  emment  expe- 
rimental philosopher,  mechanic,  and  astro- 
nomer, was  bom  in  Bamffihire,  in  Scot- 
laody  1710,  of  very  poor  parents.  At  tlie 
▼eiy  eariiest  age  his  extraordinary  genius 
be|^  to  unfold  itself.  He  first  learned  to 
,  read,  by  overhearing  bis  fiither  teaqh  his  elder 
brother  j  and  he  had  made  this  acquisition 
before  aoy  one  suspected  jt  He  soon  dis- 
covered a  peculiar  taste  for  mechanics, 
which  first  arose  on  seeing  liis  fiither  use  a 
lever.  He  pursued  this  study  a  considera- 
ble length,  while  he  was  yet  very  young ; 
and  made  a  watch  in  wood-work,  firom  hav- 
'  ing  once  seen  one.  As'he  had  no  instructor, 
nor  any  help  from  books,  every  thing  he 
learned  had  all  the  merit  of  an  original 
discovery;  and  such,  with  mexpressible 
joy,  he  believed  it  to  be. 

As  soon  as  Ins  age  would  permit,  he  went 
to  service ;  m  which  he  met  with  hardships, 
which  rendered  fats  constitution  feeble 
thl-ough  life.  While  he  was  servant  to  a 
fitrmer,  (whose  goodness  he  acknowledges 
in  the  modest  and  humble  account  of  him- 
self which  he  prefixed  to  one  of  his  publi- 
cations), he  contemplated  and  learned,  to 
know  the  stars,  while  he  tended  the  sheep  ; 
and  began  the  study  of  astronomy,  by  Uy- 
ing  down,  irom  bis  own  ofaierNations  only, 
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a  celestial  globe.  His  kind  master  observ- 
ing these  marks  of  his  ingenuity,  procured 
him  the  countenance  and  assistance  of  some 
neighbouring  gentlemen.  By  their  help 
and  instructions  he  went  on  gaining  fiurther 
knowledge,  having  by  tlieir  means  been 
taught  arithmetic,  with  some  algebra,  and 
practical  geometry.  He  had  got  some  no- 
tion of  drawing,  and  being  sent  to  Edin- 
buigfa,  he  there  began  to  take  portraits  in 
miniatuve,  at  a  simdl  price;  an  employ- 
ment by  which  be  supported  himself  and  fii- 
mily  for  several  years,  both  inJScotland  and 
England,  while  he  was  pursuing  more  seri- 
ous studies.  In  London  he  first  published 
some  curious  astronomical  tables  and  cal- 
culations ;  and  afterwards  gave  public  lec- 
tures in  experimental  philosophy,  both  in 
London,  and  most  of  the  country  towns  in 
England,  with  the  highest  marks  of  gene- 
ral approbatiou.  He  was  elected  a  Fellow 
of  the  Royal  Society,  and  was  excused  the 
paymeut  of  the  admission  fee,  and  the  usual 
annual  contributions.  He  enjoyed  from  the 
King  a  pensdon  of  fifty  pounds  a  year,  be- 
sides other  occasional  presents,  which  .he 
privately  accepted  and  received  firom  dif- 
ferent quarters,  till  tlie  time  of  his  death ; 
by  which,  and  the  fruits  of  his  own  laboora, 
he  left  behind  him  a  sum  to  the  amount  of 
about  six  thousand  poimds,  instead  of  which 
all  his  friends  had  always  entertained  an 
idea  of  his  great  poverty.  He  died  in  1776, 
at  66  years  of  age,  though  he  had  the  ap- 
pearance of  many  more  years. 

Mr.  Ferguson  must  be  allowed  to  lave 
been  a  very  uncommon  genius,  especially  in 
mechanical  contrivances  and  executions ;  for 
he  executed  many  machines  himself  in  a 
very  neat  manner.  He  had  also  a  good 
taste  in  astronomy,  and  natural  and  expe- 
rimental philosophy,  and  was  possessed  of 
a  happy  manner  of  expkdning  himself  in  an 
ea^y,  clear,  and  familiar  way.  His  general 
mathematical  knowledge,  howeVer,  was 
little  or  nothing.  Of  algebra  he  understood 
but  scarcely  more  than  the  notation ;  and  be 
has  often  told  Dr.  Huttoo,  he  could  never 
demonstrate  one  proposition  in  Euclid's 
Elements;  his  constant  method  being  to 
satisfy  himself  as  to  the  truth  of  any  pro- 
blem with  a  measurement  by  scale  and 
compasses.  He  was  a  man  of  a  very  clear 
judgment  in  any  thing  he  professed,  and  of 
unwearied  application  to  study;  .benevo- 
lent, meek,  and  mnocent  in  his  manners  as 
a  child :  humble,  courteous,  and  commu- 
nicative :  instead  of  pedantry,  philosophy 
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sectoed  to  produce  in  him  ooly  diffidence 
and  arbanity. 

The  list  of  Mr.  Fen^ison's  public  works 
is  as  follows :  1.  Astronomical  Tables  and 


pntre&ction  be  preceded  by  either  of  the 
other  stages,  their  duration  is  too  short  to 
be-  perceived.  It  is  considered  as  an  esta- 
blished fact,  that  the  three,  stages  of  fer- 


Precepts  for  calcnhiting  the  trae  times  of  mentation  always  follow  in  the  same  order 

new  and  full  Moon,  &c.,  1763.    f .  Tables  in  snch  bodies,  as  are  susceptible  of  them 

and  Tracts,  relative  to  several  Arts  and  all ;  the  Tinons  coming  first,  which  is  fol- 

Sciences,  1767.    3.  An  easy  Introdoction  lowed  by  the  acetons  and  the  pntrefiictive 

to  Astronomy  for  young  Ladies  and  Gentle-  processes. 

men,  td  edit.  1769.  4*  Astronomy  explained  The  spontaneom  decomposition  of  bodies 

upon  Sir  Isaac  Newton's  principles,  5th  edit,  is  retaitied  by  extreme  cold,  by  sadden 

1772.    5.  Lectures  on  select  Subjects  in  drying  of  the  parts,  or  by  preservation  in 

Meciianics,  Hydrostatics,  Pneumatics,  and  closed   vessels.      The   two   first  circmn- 

Optics,  4th  edit.  1772.    6.  Select  mecha-  stances  necessarily   retard   the   chemical 

nical  Exercises ;  with  a  short  Account  of  effects  by   deprivmg   the   parts   of  that 

the  LUe  of  the  Author  by  himself,  1773.  fluidity  vihich  is  almost  indispensably  neces- 

7.  The  Art  of  Drawing  in  perspective  made  sary  in  chemical  processes.    It  vrill  easily 

ieasy,  1775.    8.  An  Introduction  to  Eiec-  be  understood   that   the  third   condition 

tricityj  1775.    9.  Two  Letters  to  the  Rev.  wiU  retard  the  spontaneous  decomposition 

Mr.  John  Kennedy,  1775.     10.  A  third  of  bodies;  when  it  is  considered  that  tlie  at- 


Letter  to  the  Kev.  Mr.  John  Kennedy, 

1775. 

FERMENTATION.  The  word  fermeur 
tation,  in  general,  is  used  to  denote  that 
change  in  the  principles  of  organic  bodies 
which  begins  to  take  pkce  spontaneonsly 


mosphereitielf  is  the  solvent,  or  at  least  the 
receptacle  of  many  of  the  component  par£s 
of  bodies,  vrith  which  it  is  dtspoeed  to 
nnite.  In  well  closed  vessels  the  parts 
of  organised  bodies,  which  are  disposed  to 
fly  off  in  the  ebstic  state,  are  prevented 
ai  soon  as  their  vital  functions  have  ceased,    fit>m  escaphig ;  and  such  parts  as  might 


and  by  them  are  at  length  reduced  to 
their  first  princip1es^  This  has  been  dis- 
tinguished into  three  stages,  the  vinous 
or  spirituous,  the  acid  or  acetous,  and  the 
putrid  fermentation.  It  is  acertained  al- 
most beyopd  4oubt,  tliat  the  vinous  fermen- 
tation takes  place  only  in  such  bodies 
as  £ontain  saccharine  juices*  In  this  the 
most  remarkable   product   is   a  volatile, 


form  new  combinationS|  by  absorbing 
either  the  contents  or  the  component  parts 
of  the  atmosphere,  are  prevented  for  want 
of  a  free  communication.  The  three  con- 
ditions for  the  accomplishment  of  fermen- 
tation are,  therefore,  fluidity  or  moisture, 
moderate  heat,  or  a  due  temperature,  and 
the  access  of  air ;  the  fermentation  will 
likewise   be   modified    according   to   the 


colourless,  sBght  inflammable  fluid,  whicli    yarious  component  parts  of  bodies. 


mixes  widi.  water  in  aD  proportions,  and  is 
called  alcohol,  which  see.  The  acetons 
fermentation  is  distinguished  by  the  pro* 
dnct  known  by  the  name  of  vinegar,  which 
is  the  least  destructible  6f  the  vegetable 
acids.  It  does  not  appear,  however,  that 
fermentation  is  absolutely  necessary  for  the 
production  of  this  acid,  as  there  are  many 
other  chemical  processes  by  which  it  may 
be  obtained  or  produced.  In  the  putrid 
fermentation,  bodies  appear  to  be  reduced 
into  their  most  simple  parts.  Ammonia  is 
the  product  which  has  been  remarked  as 
the  chief  of  this  process,  and  b  no  doubt 
produced  by  the  combination  of  the  hydro- 
gen and  nitrogen  gases,  which  are  disen- 
gaged together.    See  Ammonia. 

Ilie  acetons,  like  the  vinons  fermenta- 
tion, is  confined  to  vegetable  substances; 
but  the  putrefaurtive  process  is  most  emi- 
nently perceived  in  anonal  bodies.  These 
either   putrefy    immediately  j   or  if  the 


In  describing  the  vinous  decomposition 
of  vegetables,  if  will  be  uf  advantage  to 
attend  to  that  of  mere  sugar  and  water; 
the  phenomena  in  these  being  more  dis- 
tinct, because  less  modified  by  foreign  ad- 
mixture. If  a  considerable  quantity  of 
water,  holding  in  solution  about  one  third 
of  its  weight  of  sugar  be  exposed  to  the 
air,  at  the  temperature  of  about  seventy 
degrees,  after  the  addition  of  a  small 
quantity  of  yeast,  it  soon  undergoes  a  re- 
nmrkable  change.  In  the  course  of  a  few 
hours  the  flyid  becomes  turbid  and  frothy ; 
oxygen  is  absorbed,  bubbles  ofcarbopic  acid 
gas  are  disengaged,  which  rise  to  the  snifare 
and  break.  The  disengagement  becomes 
more  and  more  abundant;  mucilage  is 
separated,  part  of  which  subsides  to  the 
bottom ;  aiid  part  ^  being  expanded  into 
froth  by  the  elastic  fluid  fornif  yeast. 
During  the  course  of  several  days,  these 
effects  gradually  come  to  their  height  and 
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^imiiiidi  igiiii ;  after  which  they  proceed  it  was  perfectly  begun  in  another  parf^ 
Tery  slowly,  but  are  long  before  they  en-  if  the  yeast,  which  is  already  in  a  state  of 
lirely  cease.  The  fermented  licpior  has  fermentation,  did  not  occasion  the  process 
then  no  longer  the  sweet  taste  it  had  be-  to  b^in  in  every  part  of  the  fluid  at  once, 
fore,  but  becomes  brisk  and  lively,  with  a  Experiments  yet  remain  to  be  made  to* 
pnngnent  spirituons  flavour.  Its  speciific  wards  ascertaining  the  anan^ements  and 
gravity  is  also  considerably  less  than  be-  quantity  of  the  coriiponent  palls  of  alcohol, 
fore;  and  when  exposed  to  distillation  it  It  appears  that  hydrogen  in  combination 
aflbrds  a  light  inflammable  spirit.  The  with  carbon  and  water,  in  certain  piopor- 
quantity  of  this  spirit  or  alcohol,  any  fer-  tions,  form  this  compound ;  that  a  greater 
mented  liquor  wiU  produce,  is  thought  to  proportion  of  oxygen  converts  it  into  vine- 
follow  some  proportion  of  the  change  its  gar ;  and  that  in  the  putrefiictive  process 
specific  gravity  undergoes  in  fermentation ;  the  hydrogen,  carbon,  and  oxygen,  are  se- 
bnt  the  truth  of  this  has  not  been  cleariy  parated  from  each  other,  and  fly  off  in  the 
ascertained.     Wine,  cyder,  and  beer,  are  eUntic  state. 

well  known  liquors  of  this  kind.  In  the  fermentation  of  wme,  the  tartar, 
It  is  usual  to  put  fermented  liquors  into  which  probably  existed  for  the  most  part 
casks  before  the  vinous  fermentation  is  already  formed  m  the  juice  of  the  grape 
completely  ended;  and  in  these  dosed  is  separated  and  exhibits  the  properties 
vessels,  the  change  goes  on  for  many  which  are  described  in  treating  (^  that  sub- 
months.    But  if  the  fermentative  process  stance. 

be  suffered  to  proceed  in  open  vessels.  The  fermentation  of  bread,  by  leaven,  is 
more   especially  if  the   temperature  be  thought  to  be  of  a  different  nature  from  the 
raised  to  ninety  degrees,  the  acetous  fer-  vinous  fermentation.  In  tl^is,  the  mucilage  of 
mentation  comes  on.    In  this  a  stiU  greater  the  com  is  not  previously  brought  into  the 
portion  of  oxygen  firom  the  air  is  gradually  saccharine   state.      It   quickly    becomes 
absorbed ;  and  this  more  especially  a^  the  Mur,  if  the  process  be   not  stopped    by 
surfaces  of  the  liquor  are  oftener  changed  bakuig ;  in  which  particular  the  fermenta- 
by  lading  it  from  one  vessel  to  another.  The  tion  seems  to  be  of  the  acetous  kind.    The 
usual  method  of  doing  this  consists  in  ex-  developement  of  carbonic  acid,  divides  the 
posing  the  fermented  liquor  to  the  air,  in  dough  into  thin  parts,  which  are  more  effect- 
casks  placed  so  that  the  sun  may  shine  on  nally  and  better  baked  than  the^r  could 
them;  which  seems  to  be  of  advantage  by  Inve  been  in  the  solid   consistent   mass, 
raising  the  temperature  of  the  liquor.    By  When  bread  is  fermented  by  means   of 
this  absorption  of  oxygen  the  inflammable  y^s^t,  the  process  seems  to  be  of  a  saecha- 
aabstance    becomes    converted    into    an  nne  or  vinous  nature.    A  very  minute  pro- 
add.    If  the  liquor  be  then  exposed  to  portion  of  alum,  renders  bread  whiter,  and 
distillation,  vmegar  comes  over  instead  of  its  pores  more  snuill  and  numerous,   but 
alcohol  or  spurit  how  it  acts  has  not  been  ascertained.    It 
*When  the  spontaneous  decomposition  Is  ^oe»  not  seem  either  from  its  quantity  or 
suffered  to  proceed  beyond  the  acetous  quality  to  be  unwholesome, 
process,  the   vinegar   graduaOy   becomes  FERN.     See  Filices.     Fern  is  very 
visdd  and  foul ;  a  gas  i^  emitted  with  pn  common  in  dry  and  barren  places.    It  is 
offensive   smell;    ammonia    flies   off,   an  one  of  the  worst  of  weeds  for  lands,  and 
earthy  sediment  is  deposited,  and  the  re-  very  hard  to  destroy  where  it  has  any  thing 
maining  liquid,  if  any,  is  mere  water.    This  of  a  deep  soU  to  root  in.    In  some  grounds 
is  tlie  putrelactive  process.  the  roots  of  it  are  found  to  tho  depth  of 
Tliongh  fermentation  is  much  better  un-  dghtfeet.    One  f»f  the  most  effnctual  ways 
derstood  at  present,  in   consequence   of  to  destroy  it  is  often  mowuig  the  crass,  and 
modem  researches  into  the  nature  of  the  if  the  field  be  pk>ughed  up,  plentiful  dung- 
gases,  than  it  formerly  was ;  it  still  remams  ing  thereof  is  very  good :  but  a  most  certain 
an  interesting  object  of  research.     It  is  remedy  for  it  is  urine.    However,  fern,  cut 
not  clearly  ascertained  what  the  yeast  or  while  tlie  sap  b  in  it,  and  left  to  rot  ni^on 
fermented  matter  performs  in  this  opera-  the  ground,  is  a  very  great  improver  of  land ; 
tioo.     It  seems  probable  that  the  fermen-  for  if  burnt,  when  so  cut,  iti  ashes  will  yield 
tative  process  in  considerable  masses  would  double  the  qiumtity  of  alkali   that  any 
be  carried  on  in  succession  from  the  sur-  other  vegetable  can  do. 
fece  downwards;   and  would  perhaps  be  In  several  places,  in  the  north, the inhabi- 
completed  in  on^  part  of  the  fluid  before  tanti  mow  it  gr^n,  and  burning  it  to  ashes. 
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make  those  ash»  np  into  balk  with  a  Uttie 
wttter,  which  they  dry  in  the  nm,  and  make 
use  of  them  to  wash  their  linen  with,  looking 
npon^it  to  be  nearly  at  good  as  soap  for  that 
purpose. 

FERONIA,  in  botany,  a  genus  of  the 
Derandfia  Monogynia  class  and  order. 
Calyx  fiye-parted;  petals  five;  berry  glo- 
bular, ooTered  witih  a  hard,  roogfa,  woody 
shell,  one-celled;  seeds  numerous.  There 
is  but  one  species ;  viz,  F.  elephantnm,  ele- 
phant apple-liiee,  found  in  the  East  Indies. 
See  Iinu«  Trans.  toI.  t. 

FERRARIA,  in  botanjc*  so  named  in  ' 
honour  of  Jolm  Baptist  Ferrarius,  a  genus 
of  the  Oynandria  Trigynia  class  and  ordec. 
Natural  order  of  Ensatse.  Irides,  Jussiea. 
Esiseptial  character:  one-styled;  spathes 
one-flowered ;  petals  six,  waved  and  curled ; 
stigmas  cowled ;  capsule  three-celled,  infe- 
rior.   Tliere  are  two  species. 

FERRET.    See  Mustila. 

FerrktI,  among  glass-makers,  the  iron 
with  which  the  workmen  try  the  melted 
inetal,  to  see  if  it  be  fit  to  work. 

FERREOLA,  in  botany,  a  genus  of  the 
Dioecaa  Hexandria  class  said  order.  Essen- 
tial duoacter:  calyx  one-leafed,  three- 
cleft;  eorolhione^talled,  three-cleft:  male, 
filaments  six,  inserted  into  a  semi-globose 
receptacle :  female,  germ  oral ;  beny  round, 
smooth,  two-seeded.  There  is  but  one 
species ;  vis.  F.  buxifolia. 

FERRUGINOUS,  any  tiling  partaking 
of  iron,  or  that  contuns  particles  of  that 
toetaL  See  Iroit.  It  Is  particularly  ap- 
plied to  certain  mineral  springs,  whose  wa- 
ters are  impregnated  witii  the  particles  of 
iron,  generally  termed  chalybeate;. 

FERRY,  in  law,  is  a  liberty  by  prcMrrip- 
tion,  or  the  King's  grant,  to  have  a  boat  for 
passage  upon  a  river  for  carriage  of  honeS 
and  men  for  reasonable  toll.  Owner  of  a 
ferry  cannot  suppress  that  ferry,  and  put 
up  a  bridge  in  its  place,  without  a  licence. 
And  if  a  ferry  be  granted  at  this  day,  he 
who  accepts  such  grant  is  bound  to  keep  a 
boat  for  die  public  good. 

FERUM,  In  botany,  English  feuneU 
giaa^,  a  genus  of  the  Pentandria  Digynia 
chus  and  order.  Natoral  order  of  Umbel- 
latsr.  Essential  diaracter :  fruit  oval,  plane, 
compressed,  with  three  streaks  on  eadi 
aide.    There  are  nme  species.  ^ 

FESSE,  in  heraldry,  one  of  the  nine  ho- 
nourable ordinaries,  consiAing  of  a  line 
dnwn  directly  across  the  shield,  from  side 
to  side,  and  containing  the  third  |>art  of  it, 
between  tlie  honour-point  and  the  nombril. 
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It  represents  a  broad  girdle  or  belt  of  ho- 
nour, which  knights  at  arms  were  andentiy 
girded  with. 

Fbbsb  point  is  the  exact  centre  of  the 
escutcheon. 

Fbssb  Mwyf,  or  in  rttsB,  denotes  any 
thing  borne  after  the  manner  of  a  fesse : 
that  is,  in  a  rank  across  the  middle  of  the 
shield. 

Pessb,  party  per^  implies  a  parting  across 
the  middle  of  the  shield,  firom  side  to  side, 
through  the  fesse  point 

FESTINO.  in  logic,  the  third  mood  of 
the  second  figure  of  syllogism,  the  first  pro- 
position whereof  is  an  nniversal  ne^tivo, 
the  second  a  particular  affirmative,  and  the 
third  a  particular  negative :  as  in  the  fol- 
lowing example : 

FES  No  bad  man  can  be  happy, 

Tl     Some  rich  men  are  bad  men : 

NO    ErgOf  some  rich  men  are  not  happy. 

FESTUCA,  in  botany,  English  fcxw^ 
gross,  a  genus  of  the  Triandria  Digynia  class 
and  order.  Natural  order  of  Graminv,  or 
grasses.  Essential  character:  calyx  two- 
valved;  spikelet  oblon;;,  roundish,  with 
acuminate  glumes.  There  are  twenty-six 
species. 

FEUDS.  Estates  in  lands  were  origi- 
nally at  will,  and  then  they  were  called 
munera ;  aftnwards  they  were  for  life,  and 
then  they  were  called  henefiaa  \  and  for  that 
reason  the  livings  of  clergymen  are  so  cal-' 
led  at  this  day ;  afterwards  they  were  made 
hereditary,  when  they  were  called  /esdc, 
and  in  our  law  fee  simple. 

FEVER.    See  Mbdiciitb. 

FEVERFEW.    See  Matricaria. 

FEUILLEA,  in  botany,  so  called  in  ho- 
nour of  Louis  Feuilleeva  genus  of  the  Dioe- 
cia  Pentandria  class  and  order*  Natoral 
order  of  Cucurbitaccse.  Essential  charac- 
ter: male,  calyx  five-cleft;  corolla  five- 
cleft;  stamens  five;  nectary  ^\^  converg- 
ing filaments:  female,  calyx  five-cleft; 
styles  three ;  pome  hard,  three-celled,  cor- 
ticose.    There  are  two  spedes. 

FIBER,  the  beaver,  in  soology,  is  made, 
by  Lintisus,  a  species  of  castor.      See 

C\STOR. 

FIBRE,  in  anatomy,  a  perfectly  simple 
body,  or  at  least  as  simple  as  any  thing  in 
the  human  structure;  being  fine  and  slen- 
der like  a  thread,  and  serving  to  form  other 
parts.  Hence  some  fibres  are  hard,  as  tlie 
bony  ones;  and  others  soft,  as  those  des- 
tined for  the  formation  of  all  the-  other 
parts.    See  Anatomy. 

FIBR£S,/en6Xe  aatoa  ^.  Thestrengtli 
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of  corda^,  and  of  other  subsUuiceft  which  precipitate  the  fibria.fiom  acids  in  flakes, 

are  empJoyed  in  the  commnnication  of  mo-  aolobic  in  hot  water,  and  resembling  geU* 

tion,  where  flexibility  is  required,  as  well  as  tine  in  its  properties. 

the  udiity  of  other  flexible  materials,  de-  From  the  recent  experiments  of  Fonrcroj 

peads  principally  upon  the  lateral  adhesion  and  Vanquelin,  on  the  mnscular  fibres  of 

produced  by  twisting,  or  by  the  intermixture  animals,  there  can  be  little  doubt  that  fibrin, 

of  fibres.    Tlie  mechanism  of  simple  wgm-  when  treated  with  hot  nitric  acid,  under- 

niig  is  easily  undentood ;  care  is  taken,  goes  a  suit  of  changes.    1.  It  is  converted 

where  the  lumd  is  employed  to  intermix  into  a  yellow  matter,  whicli  sUU  possesses 

the  fibres  sufficiently ;  and  to  engage  their  the  fibrous  texture  of  fibrin.  '  It  has  the 

extremities  as  much  as  possible  in  the  cen-  property  of  converting  vegetable  blues  to 

tre  ^  lor  if  any  fibre  were  wholly  external  red,  has  a  bitter  taste,  is  but  little  soluble 

to  the  rest,  it  could  not  be  retained  in  the  m  water,  and  is  innoluble  in  alcohoK    It 

yam.    See  Ropb,  Spiiiiiimo,  &c.  combines  with  alkalies,   decomposes  then: 

FIBRIN.    Ifa  quantity  of  blood,  newly  carbonates,  unites  to  oils,  and  gives  them 

drawn  from  an  animal,  be  allowed  to  re-  rancidity  and  acid   properties.     To  thi^ 

main  at  rest  for  some  time,  a  thick  red  clot  substance,  Foorcroy  and  Vauqnelin  have 

gmdoally  forms  in  it,  and  subsides.    8epa-  given  the  name  of  yellow  acid,    f.  By  the 

rate  this  dot  from  the  rest  of  the  blood,  farther  action  of  the  nitric  acid,  this  yellow 

put  it  into  a  linen  cloth,  and  wash  it  re-  matter  becomes  more  soluble^  acquires  a 

peatedly  in  water  till  it  ceases  to  give  out  reddish  tinge,  and  seems  to  became  soluble 

any  colour  or  taste  to  the  liquid ;  the  sub-  in  alcohol.  3.  Tlie  last  state  into  which  it  is 

stance  which  remains  after  this  process  is  brought  by  nitric  acid  seems  to  be  that  spe- 

denominated   fibrin.     It   has   been  long  cies  of  bitter  principle  which  crystaDiaes  and 

known  to  physicians  under  the  name  of  the  detonates  when  combined  vritfa  ammonia, 

fibraui  part  of  the  blood ;  but  has  not  till  The  alkalies,  when  diluted,  have  but  little 

lately  been  accurately  described.    It  may  effect  upon  fibrin ;  but  when  concentrated 

be  procured  aim  firom  the  mosdes  of  animals,  potash  or  soda  is  boiled  upon  it,  a  complete 

Fibrin  is  of  a  white  colour,  has  no  taste  solution  is  obtained  of  a  deep  brown  colour, 

nor  smell,  and  is  not  soluble  in  water  nor  in  possessing  the  properties  of  soap.    During 

alcohol.    It  undeigoes  no  change,  tiiough  the  solution  ammonia  is  disengaged.  When 

kept  exposed  to  the  action  of  the  aiv ;  nei-  •  the  solution  is  saturated  with  muriatic  acid, 

ther  does  it  alter  speedily,  though  kept  co-  a  precipitate  is  obtained  sunihur  to  tha^  from 

▼ered  %vith  water.    When  expoMd  to  heat,  animal  soap,  except  that  it  sooner  becomes 

it  contracts  very  suddenly,  and  moves  like  hard  and  soapy  when  exposed  to  the  air. 

a  bit  of  horn,  exhaling  at  the  same  time  the  The  earths,  as  fiu*  as  is  known,  have  little 

smell  of  burning  leathers.    In  a  stronger  or  no  action  on  fibrin.    Neither  has  the 

lieat  it  mdti.    'Whtn  exposed  to  destruc-  action  of  the  metallic  oxides  and  salts  been 

tive  distillation,  it  yields  water,  carbonate  examined.    Fibrin  is  msoluble  in  alcohol, 

of  ammonia,  a  thick,  heavy,  fetid  oil,  traces  ether,  and  oils.     The  efiect  of  other  r&- 

of  acetic  acid,  carbonic  acid,  and  carbureted  agents  on  it  has  not  been  examined, 

hydrogen  gas.    The  charcoal,  as  Hatchett  FIBROLITE,  a  species  of  the  topaz 

ascertained,  is  more  copious  than  that  left  fiunily,  fint  observed  by  Boumon  in  the 

by  gelatine  or  albumen.    It  is  very  difficult  matrix  of  the  imperfect  corundum.  Colour 

to  indaeiate,  owing  to  the  presence  of  white,   or  dirty  grey ;    hardness    rather 

phosphate  of  soda,  and  some  phosphate  of  greater  than  tliat  of  quartz ;  specific  gravity 

time,  which  form  a  ghusy  coat  on  tiie  snr-  3.214 ;  texture  fibrous ;  cross  fracture  com- 

ftee,    A  considerable  proportion  of  carbo-  pact;  mtemal  lustre  glossy;  infusible  bj 

ante  of  lime  also  remains  after  the  incine-  the  blow-pipe ;  usually  in  shapeless  frag- 

lation  of  the  charcoal.  ments.    Boumon  observed  one  specimen 

Adds  dissolve  fibrin  with  considerable  ciystallized,  in  a  rhomboidal  prism ;  the 

facility.     Sulphuric  acid  gives  it  a  deep  angles  of  whose  fiices  wliere  Wfi  and  100*. 

bfovm  odour;  charcoal  is  precipitated,  and  It  is  composed,  accordini;  to  Cheuevix,  of 

noetic  add  formed.  Muriatic  add  dissdves  53.25  dumina,  38.00  silica,  and  3.75  a  trace 

it,  and  Ibnou  with  it  a  gneeo-colonred  jelly,  of  iron  and  loss. 

Tlw  acetic,  dtric,  oxalic,  and  tartaric  adds,  FIBULA,^  iu anatomy,  a  long  bone  pbiced 

atoodasolve  it  by  the  assistance  of  heat;  on  the  outside  of  the  leg,  opposite  to  the 

and  the  solutions,  when  concentrated,  as-  extemd  angle  of  the  tibia.     See  Ana* 

swne  the  appearance  of  jelly.     Alkalies  tomy. 
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FICTION  cfhwiM  allowed  of  in  several 
cases  :  but  it  most  be  6raraed  according  to 
tbe  rales  of  law;  and  there  ong^t  to  be 
equity  and  possibility  in  every  legal  fiction. 
Fictions  were  invented  to  avoid  inconveni- 
ence ;  and  it  is  a  maxim  invariably  ob- 
served, that  no  fiction  shall  extend  to  work 
an  injury ;  its  proper  operation  being  to 
prevent  a  mischief,  or  remedy  an  inconve- 
nience, that  might  result  from  the  general 
role  of  law. 

FICUS,  in  botany,  English  fig^ee,  a 
genus  of  the  Polygamia  Trioecia  class  and 
order.  Natural  order  of  Scabridas.  Urticse, 
Jussieu.  Essential  character:  receptacle 
common,  turbinate,  fleshy,  conveiging,  con- 
cealing the  floscnles,  either  on  the  same  or 
a  distinct  individual:  male  calyx  three- 
parted  ;  corolla  none  ;  stalnens  three :  fe- 
male calyx  five-parted ;  corolla  none ;  pis- 
til one;  seed  one.  There  are  fifty-six 
species. 

The  fig  is  a  striking  instance  of  that  con- 
trivance which  nature  occasionally  employs 
for  th^  continuation  of  her  species.  We 
were  fi»r  a  long  time  unacquainled  with  the 
manner  in  which  these  plants  were  propa- 
gated :  in  other  kinds  it  is  the  flower  which 
contains  the  embryo  of  the  fruit ;  in  this,  on 
the  contrary,  it  is  the  fiiiit  which  incloses^ 
and  conceals  the  flower.  The  mode  in 
which  the  fig-trees  are  made  to  produce 
their  firnit,  b  called  caprification.  Among 
the  several  species  of  this  genus  which  have 
been  enumerated  by  botanists,  the  common 
'  fig  is  'by  fiv  the  most  usefid,  and  is  cul- 
tivated m  many  parts  of  Europe  for  the  ex- 
cellence of  ito  firnit  The  wild  as  well  as 
tiie  adttvated  kind  Is  supposed  to  have 
been  originally  brought  from  Asia,  finom 
Whence  th^  bav^  been  spread  over  the 
southern  parts  of  Europe,  and  ara  now  to 
be  met  with  in  Languedoc,  in  Provence^  in 
Spain,  hi  Italy,  dec  not  to  mention  those  of 
England,  which  are  merely  rused  for  the 
tableland  not  cultivated,  like  those  abroad, 
for  commercial  purposes. 

Where  the  clinuite  is  congenial  to  their 
nature,  figs  seem  to  thrive  in  almost  any 
toil ;  but  Duhamel  observes,  that  they 
produce  the  most  succulent  fruit  when 
growing  among  the  rocks.  Tliey  require 
a  certain  degree  of  heat :  for  although  this 
gentleman  saw  figs  of  a  monstrous  size  at 
Brest,  yet  they  rarely  l>ecame  periectly 
ripe  Ibr  want  of  the  necessary  warmth.  The 
trees  are  genenlly  raised  from  slips  or 
layers,  which  readily  strike  root;  and  the 
naooer  which  is  oflen  practised  to  effect 
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this  is  simple  enough,  though  rather  sinjpiu- 
lar.  When  it  a  proposed  to  propagate  the 
plant  by  biyers,  a  branch  of  tbe  tree  is  made 
to  pan  through  a  tin  funnel,  or  a  wicker 
basket,  filled  with  earth,  into  which  the 
branch  will  soon  shoot  several  fibres ;  it 
should  then  be  cut  asunder  below  the 
basket,  which  should  afterwards  be  pbiced 
in  the  earth.  Whfen  it  is  desired  to  raise 
fig-trees  tdat  will  bear  finit  the  nexjt  year, 
the  finest  branches  of  an  old  tree  are  laid  in 
the  earth,  and  one  of  a  moderate  sice  is 
caused  to  pass  through  a  box,  after  being 
stripped  of  its  bark  for  about  a  finger^ 
breadth  between  two  knots.  Tlie  part  so 
stripped  is  then  pkced  abont  ibur  fingers* 
breadth  above  the  bottom  of  the  box,  and 
covered  with  earth.  In  due  time  the 
brandi  will  shoot  out  several  roots  frohi  the 
wounded  part,  after  which  it  is  separated 
from  the  stem  by  cutting  it  off  below  the 
box. 

Several  of  the  cultivated  species,  ac- 
cording to  Duhamel,  require  only  the  ordi- 
naiy  attention  paid  to  fruit-trees  to  make 
them  ripen  their  fruit ;  but  in  the  Archipe- 
lago, and  in  .Malta,  there  arc  figs,  both  wild 
and  domestic,'  that  require  a  very  singuhr 
mode  of  treatment  to  make  them  bring 
their  fruit  to  perfection  ;  the  assistance  we 
here  allude  to  is  named  caprification,  and  is 
a  phenomenon  highly  deserving  our  atten- 
tion. Only  two  kinds  of  figs  are  cultivated 
,  in  the  Archipelago,  the  domestic  and  the 
wild;  from  the  fonner  they  gather  that 
fhiit  which  ci^  only  be  brought  to  periec- 
tion  by  the  assistance  of  tbe  latter,  or  wild 
figj  which  has  been  named  caprificos,  and  in 
the  country  omos.  This  tree  bears  succes- 
sively, in  the  same  year,  three  sorts  of  firnit, 
to  which  the  natives  of  the  Archipelago 
have  given  different  names.  The  first  firnit, 
which  they  name  foraites,  are  the  autumnal 
figs ;  they  appear  in  August,  and  fall  in 
September  and  October.  The  second  figi, 
called  cratitires,  are  the  winter  figs,  and  re- 
main on  the  trees  from  September  till  May ; 
then  come  the  third  kind,  or  spring  figs, 
known  in  the  countiy  by  the  name  of  oniL 
None  of  these  fruits  ripen,  but  they  have  a 
sleek  even  skin,  of  a  deep  green  colour,  and 
contain  in  theirdry  and  mealy  inside  several 
male  and  female  flowers,  placed  upon  dis- 
tinct footstalks,  the  fonner  above  tlie  bitter. 
In  the  first  figs,  or  fomites,  are  bred  small 
worms,  wlucfa  change  to  a  species  of  cynips, 
peculiar  to  these  trees.  In  October  and 
November,  these  insects  of  themselves 
make  a  puncture  into  the  second  fruit,  after 
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which  the  aotmninl  figs  fiUl ;  hot  die  winter  eane  it  eontaineth  those  atdneremeHts  an- 

fruit,  or  cratitiresy  remam,  as  we  have  ob-  ciently  acquired  in  the  field  of  battle.   It  is 

servedy  till  May,  and  endose  the  egups  de-  the  ground  on  which  the  colours,  bearings, 

posited  by  the  gnats  when  tbey  pricked  metals,  furs,  charges,  Scd  are  represented, 

them.    In  May  the  third  sort  of  fhiit,  called  Among  the  modem  heralds,  field  is  less  fre- 

omi,  begin  to  be  proilnced  by  the  wild  qnently  used  m  blaioning  than  shield  or  es- 

fig-trees.    This  is  much  bi|(j;er  than  the  cutcheon.    See  Shield,  &c; 

other  two  ;  and  when  it  grows  to  a  certain  Field  booky  m  surveying,  that  wherein 

siae,  and  its  bud  begins  to  Open,  it  is  pricked  the  angles,  stations,  distances,  &c.  are  set 

in  that  part  by  the  cynip».of  the  winter  figs,  down.    See  Surveying. 

which  are  strong  enough  to  go  from  one  Field  cqIoutm,  in  war,  are  small  flags  of 

fimit  to  another  to  deposit  their  eggs.    It  about  a  foot  and  a  half  square^  which  are 

sometimes  happens  that  the  insects  of  the  carried  along  with  tlie  quarter-master  gen». 

cratitlres  are  slow  to  come  forth  in  certain  ral,  for  marking   out  the  ground  for  the 

part*,  while  the  omi  in  those  very  parts  are  squadrons  and  battalions, 

ready  to  receive  them.    In  this  case  the  Field  ^orf,  ip  ornithology,  the  English 

husbandman  is  obhged  to  look  for  the  era-  name  of  the  variegated  turdns,  with  a  hoaiy 

titiresin  another  part,  and  ^  them  at  the  head.    SeeTviiDUS. 

ends  of  the  branches  of  those  fig-trees  whose  Field  picicet,  small  cannons,  fiY>m  three 

•mi  are  fit  to  be  pricked  by  the  insects.  If  to  twelve  pounders,  carried  along  with  an 

they  niiss.tfae  opportunity,  the  omi  fiill,  and  array  in  the  field.    See  Cannoh. 

the  insects  from  the  winter  figs  fly  away.  Field  iUff^  a  weapon  carried  by  the 

None  but  those  who  are  well  acquainted  gunners^  about   the  length  of  a  halbert, 

vitb  the  cnltnre  know  the  critical  moment  with  a  spear  at  the  end ;  having  on  each 

of  doing  this  ;  and  in  order  to  know  it,  side,  ears  screwed  on,  like  the  cock  of  a 

their  eye  is  perpetually  fixed  on  the  bud  of  match  lock,  where  the  gonnore  screw  in 

the  fig  \  for  that  part  not  only  indicates  the  lighted  matches,  when  they  are  upon  com- 

time  tliat  tlie  insects  are  to  issue  fortli,  but  mand  ;  and  then  the  fidd-stafii  ate  said  to 

also   when  tlie  fig  is  to  be  successfully  be  armed. 

pricked :  if  the  bud  is  too  close,  the  fly  can-  Field  warkt^  in  fortification,  are  those 
not  deposit  its  eggs ;  if,  on  the  contrary,  it  thrown  up  by  an  army  in  besieging  a  for- 
is  too  open,  the  firnit  ftUs  to  the  ground,  tress,  or  by  the  besieged  to  defend  the  phice. 
None  of  the  wild  figs  are  good  to  eat ;  their  Sudi  are  the  fortifications  of  camps,  high- 
chief  use  i»  to  assist  in  ripening  the  flomes-  ways,  &Ck 

tic  kind,  and  the  manner  in  which  this  is  ef-  FIFE,  in  music,  is  a  sort  of  wind  instra- 
fected  is  as  follows  :  during  the  months  of  ment,  being  a  small  pipe. 
June  and  July,  the  peasants  take  the  omi  FIFTEENTH,  an  ancient  tribute  or  tax 
at  the  time  their  OMects  are  ready  to  break  laid  upon  cities,  boroughs,'&c.  through  all' 
out,  and  carry  them  to  the  garden  fig-trees ;  England,  and  so  termed  because  it  amount- 
if  they  roias  the  proper  time^  the  omi  fiJl,  ed  to  a  fifteenth  part  of  what  each  city  or 
and  tbe  fruit  of  the  domestic  fig  will  in  con-  town  had  been  valued  at ;  or  it  was  a 
sequence  prove  barren,  and  fiiU  also.  The  fifteenth  of  every  man^  personal  estate 
natives  are  so  well  acquamted  with  these  according  to  a  reasonable  valuation.  In 
precioos  moments,  that,  every  morning,  in  doomsday-book,  there  are  certain  rates  men- 
Baking  their  inspection,  they  only  transfer  tinned  for  levying  this  tribnte  yearly ;  but 
to  their  garden  fig-trees  such  omi  as  are  since,  any  such  tax  cannot  be  levied  but  by 
wen  conditioDed,  otiierwise  they  lose  their  parliament. 

crop.    In  this  case,  however,  they  have  FIFTH,  in  music,  one  of  theharmonical 

one  remedyywliich  is  to  strew  over  the  garden  intervals  or  concords.     Ther  fifth  is  the 

fig-trees  another  plant,  in  whose  firuit  there  second  m  order  of  the  concords,  the  ratio  of 

is  also  a  species  of  insect,  which  in  some  the  chord  that  affords  it  is  3 : 2.    Itis  called 

Bcaaore  ansvrers  the  purpose.    Tlie  conn-  a  fifth*  as  containing  five  terms  or  sounds 

tfyman  so  vrell  understand  how  to  manage  between  its  extremes,  and  four  degsees,  so 

their  omi,  that   the  flies  which  proceed  that  in  the  natural  scale  of  music,  it  coosea ' 

fnm  them  ripen  their  domestic  figs  in  the  iq  the  fifth  phuse  or  order  finom  the  fimda- 

•pace  of  forty  days.  mentid.     The   anciento  called    thia  l^i^ 

FIDDLE.    See  Viouir.  diapente.     The   imperfect  and  defectiva 

FIELD,  m  heraldry,  is  the  whole  sarfiice  fifth  called  by  the  ancients  semi-diapente  ia 

9f  tlieshicid,  or  the  contiDent,  so  called  be-  less  than  the  fifth  by  a  lesser  semitone. 
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I^IO,  the  fruit  of  the  ficus,  or  fig-tree.  See 
Fkcus. 

PIOURAL^  or  FiouHAVfi  mukberif  are 
such  as  do  or  may  represent  some  geome- 
trical fifsure  m  reiation  to  vrhich  iigy  are 
always  considered,  as  triangular  nnmbers, 
pentagonal  mmibers,  pyramidal  numbers, 
&c. 

FIGURATE  namfrerf,  arc  distinguished 
into  orders  according  to  their  place  in  the 
scale  of  their  generation,  being  all  pro- 
duced one  faom  another,  cu.  by  adding  con- 
tinually the  terms  of  any  one,  tiie  successive 
sums  are  the  terms  of  Che  next  order,  begin- 
ning from  the  fint  order,  which  is  tiiat  of 
equal  units  1,  1,  i,  i,  Sic. ;  then  the  2d 
order  consists  of  the  successive  sums  of  those 
of  the  first  order,  forming  the  arithmetical 
progression  l,  2, 5,  4,  &c. ;  those  of  the  Sd , 
order  the  successive  sums  of  those  of  the  2d, ' 
and  are  the  trianguhu:  munbers  1,  3,  6,  10, 
15,  &c. ;  those  of  the  4th  orde^  are  tlie  sue- 
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oesaive  simis  of  those  of  the  3d,  and  are  the 
pyramidil  numbera  1, 4,  10,  20,  35,  &c. ; 
aad  so  on,  as  below. 

Order.          Name.  Nomber*. 

^'  EquaU l,  l,    i,    i,      i,  j;:c. 

2.  Arithmetical. ..1,  2,    3,    4,      5,&c. 

3.  Triangulars 1,3,    6,10,    16,  &c. 

4.  Pyramidals 1,4,10,20,    35,  &c. 

5.  2^  Pyramidals..!,  5,  15,  35,    70,  &c. 

6.  3'>  Pyramidals..l,  6,  21,  56,  126,  &c. 

7.  4»>'Pyraniidal5.l,  7,  28,  84,  210,  &c. 

The  above  arc  all  considered  as  difierent 
sorts  of  triangular  numbers,  being  formed 
from  an  arithmetical  progression,  whose 
common  difference  is  1.  But  if  that  com- 
mon difference  is  2,  the  successive  sums  will 
be  the  series  of  square  numbera  ;  if  it  be  3, 
the  series  will  be  pentagonal  numbers,  or 
pentagons ;  if  it  be  4,  the  series  will  be 
hexagonal  numbers,  or  hexagons,  and  so  on. 
Thus: 


Ajilhmetical. 


1.  2,  3,  4, 
1,3,5,  7, 
1,  4,  7,  10, 
1,  5,  9,  13, 


Itt.  Siimi  or  Poljgoos. 


TH.  1,  3,  6,  10, 
Sqrs.  1,  4,  9,  16, 
Pent.  1,  5,  12,  22, 
Hex.  1,  6,  15,  28, 


Sd.  Soms,  or  Sd.  Polygons. 


1,  4,  10,  20, 
1,  5,  14,  30, 
1,  6,  18,  40, 
1,  7,  it,  50,  &c. 


And  the  reason  of  the  names  triangles, 
squares,  pentagons,  hexagons,  &(:.  is,  that 
those  numbers  may  be  placed  in  the  form 
of  these  regular  figures  or  polygons,  llie 
figurate  numbers  of  any  order,  may  be 
foond  without  compntimg  those  of  the  pre- 
ceding ontcr,  which  is  done  by  taking  the 
snccessive  products  of  as  many  of  the  terms 
of  the  arithnieticals  1,  2,  3,  4,  5,  Slc.  in 
their  uatnral  order,  at  there  are  units  in  the 
iii|mber  whidi  denominates  the  order  of 
fisurates  required,  and  dividhig  those  pro- 
ducts always  by  th^  first  product :  thus  tfae 
triangular  numbers  are  ibiind  by  dividing  the 
products  1  X  2  ;  2  X  3;  3  X  4,Ac.each  by 
the  first  product  1  x  2  :  the  fint  pyramids 
by  dividing  the  prodoctslx  2  XS;2X3  X4, 
Ac.  by  the  fint  1  X  2  X  3.  Andingenenl, 
the  figurate  mmben  of  any  order  n  are  found 
by  snbatitnting  successively  1,2,3,4,5, 
See*  instead  of  a  in  tlits  general  expression 

"XjL+^X'+gxi-hJ^^&c,. 

1  X  2  X  3  X  4,  &c  '    ^"^^^ 

die  fiieton  in  tlie  numerator  and  denomina- 
tor are  snpposed  to  be  multiplied  together, 
and  to  be  contmued  till  tlie  number  in  each 
be  less  by  1  ttian  that  which  exprosses  tfae 
Older  of  the  figitrates  required.  See  Simp- 
son's Algebra. 


FIGURE,  in  physics,  expresses  the  sur. 
fiice  or  ternunating  extremities  of  any  bodyt: 
and  considered  as  a  property  of  body  af- 
fecting our  senses,  is  defined  a  quality  which 
may  be  perceived  by  two  of  the  outward 
senses.  Thus  a  table  is  known  to  be  square 
by  the  sight,  and  by  the  touch.' 

Figures,  in  arithmetic,  are  certain  cfaa- 
racten  whereby  we  denote  any  number 
which  may  be  expressed  by  any  combuia- 
tion  of  tlie  nine  digits,  &c.    See  Digit. 

FiGuRB,  in  botany,  a  property  of  natural 
bodies,  from  which  marks  and  distinctive 
characten  aro  frequently  drawn.    Figuro  is 
more  constant  than  number ;  more  variable 
than  proportion  and  situation.    The  figure 
of  tfae  flower  in  the  same  species  is  more 
constant  than  that  of  tlie  trait:  hence  Lin- 
n»u8  advises  to  arrange  under  the  same 
genus  such  plants  as  agree  invariably  in  the 
flowera,  that  is,  in  the  calyx,  petals,  and 
stamina,  altliouj^  the  fruit  or  seed-vessel 
should  be  very  different    Tlie  scedveaseis 
of  tlie  different  species  of  Frendi  honey- 
suckle, wild  senna,  acacia,  Syrian  mallow, 
and  sophora,  are  exceedin:;ly  diversified  in 
point  of  figure.    Hence  some  former  bota- 
nists, who  paid  more  attention  to  the  parts 
of  the  friiit,  considered  many  of  these  spe* 
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cies  as  distinct  jvcnsra,  and  denominated 
thea  aecordingly.    The  figure  of  the  seed* 
vessel  is  a  very  common  specific  ditference 
in  the  Sexnal  Method. 

FiGrRB,  in  dancing,  denotes  tiie  several 
ftepi  vrbich  the  dancer  makes  in  order  and 
eukoce,  considered  as  they  mark  certain 
%nFes  on  the  floor. 

FiGVRB,  in  fortification,  the  plan  of  any 
Ibrtufied  place,  or  the  interior  polygon, 
vfaicb,  when  the  sides  and  angles  are  equal, 
ii  allied  a  re^ar,  and  when  imeqiial,  an 
inegiilar  figure. 

F^Gi/RE,  in  geometry,  the  superficies  in- 
doded  between  one  or  more  lines,  is  deno- 
anaated  either  rectilinear,  curvilinear,  or 
mixed,  according  as  the  extremities  are 
bounded  by  right  lines,  curve  lines,  or  both. 

Fig  c RE,  in  grammar,  a  deviation  from 
Hie  natural  rules  of  etymology,  syntax,  and 
pnwody,  either  for  brevity,  elegance,  or 
bannony. 

Figure,  in  logic,  denotes  a  certain  order 
and  dt^osiiion  of  the  middle  term  in  any 
syllogism. 

Figure,  in  painting  and  designing,  de- 
notes the  lines  and  colours  whieh  form  tlie 
representation  of  any  animal,  but  more 
particularly  of  a  faninan  personage.  Tlius 
a  paintiog  Is  said  to  be  full  of  figures,  when 
tliere  arc  abimdance  of  representations  of 
tni-n ;  and  a  landscape  is  said  to  be  without 
fi^iros,  when  there  is  nothing  but  trees, 
plant*,  nioootatns,  &c. 

nGi  RE,  in  rhetoric,  is  a  manner  of  speak- 
ia^  difierent  from  the  ordinary  and  plain 
way,  and  more  emphatical;  expressing  a 
passion,  or  containing  a  beanty.  Sec  Rhe- 
toric 

FILACER,  or  JUhety  an  officer  of  the 
Court  of  Common  Pleas,  so  called  because 
lie  files  those  writs  whereon  he  makes  out 


FILACvO,  ID  botany,  a  genus  of  the  Syn- 
geneaia  Polygamla  Necessaria  class  and  or- 
der. Natural  order  of  Composite  Nuca<* 
Micntaccse.  Corymbifcne,Jossieu.  Essen- 
tial character:  calyx  imbricate:  female, 
florets  among  tbit  scales  of  die  calyx ;  down 
none ;  receptacle  naked.  There  are  seven 
species. 

FILAMENT,  in  physiology  and  anatomy, 
denotes  nmcfa  the  same  as  fibre.      See 

PiL4MBifT,  in  botany,  the  lower,  slen- 
der, or  thread-ahaped  part  of  the  stamina, 
that  serves  as  a  foot-stalk  for  elevatmg  the 
Bthers,  and  connecting  them  with  tlie  ve- 
getable.   The  term  b  equivalent  to  the 
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stamen  of  Toumefort,  and  other  botanists 
With  linnsira  stamen  is  a  general  term,  tlje 
two  parts  of  which  are,  the  filament  or 
thread,  and  the  antlieia  or  summit.  From 
the  number  o/  the  fihiments  the  firet  thir- 
teen classes  in  the  <*  Sexual  Metliod  "  arise. 
Wiih  respect  lo  figure,  filaments  are  either 
slender,  Uke  a  hair,  as  in  plantain ;  flat^  as 
in  star  of  Bethlehem ;  wedges-shaped,  as  in 
meadow-rue;  twisted  like  a  acr^w,  sa  in 
hirtelhi ;  awl-shaped,  ^s  in  tulip ;  notched, 
as  in  many  of  the  Ilp-flowers ;  or  bent  back- 
wards, as  in  superb  lily.  Tlie  filaments  in 
spider-wort  and  flower-of-a-day  arc  beauti- 
fully covered  with  a  fine  hairy  down.  As 
to  proportion,  the  filaments  are  either  veiy 
long,  as  in  plantain ;  very  short,  as  in  arrow- 
headed  grasA;  of  equal  Ien!;tli«,  as  in  most 
fiowers;  or  irregular  and  unequal,  as  in  the 
lip  and  cross-shaped  fiowers,  which,  from 
thb  circumstance,  constitute  tlie  classes 
Didynamia  and  Tetradynamia  in  Linn»us*s 
Mediod.  The  situation  of  tlie  fihiments  is 
generally  opposite  to  the  divisions  of  the 
calyx,  and  alternate  with  tlie  petals. 

Filaments,  vegetable,  form  a  substance 
of  great  use  m  the  arts  and  manufactures, 
fiimisbhig.  thread,  cloth,  cordage.  Sec,  For 
tliese  purposes  tlie  filamlentous  parts  of  hemp 
and  flax  are  employed  among  us.  Diflferent 
vegetables  have  been  employed  in  difierent 
countries  for  the  teime  uses.  In  some  parts 
of  Sweden  a  strong  clotli  is  said  to  have 
been  prepftred  from  the  stalks  of  hops. 
These  have  been  tried  here,  but  without 
success.  Vegetable  filaments,  and  the 
thread  or  cloth  prepared  from  them,  dififer 
remarkably  from  wool,  hair,  silk,  and  other 
animal  productions,  particularly  in  their  dis- 
position to  imbibe  colouring  matters;  sun- 
ttry  liquors,  which  give  a  beantifiil  and 
durable  dye  to  those  of  the  animal,  giving 
no  stain  at  all  to  those  of  the  vegetable 
kingdom.    See  Dyeing. 

FILARIA,  in  natural  histoiy,  a  genus  of 
the  Vermes  Intestina  class  and  order.  Body 
round,  filiform,  equal,  and  quite  smoolh; 
mouth  diUtcd,  with  a  roundish  concave  lip. 
Tlicre  are  about  18  species,  divided  into 
four  sections :  viz,  A.  infesting  the  mamma- 
lia ;  B.  infesting  birds ;  C.  infiisting  inserts 
in  their  perfect  state;  D.  mfestingtbe  larvae 
of  insects.  F.  medmensis  is  fonnck  both  in 
the  Evt  and  West  Indies,  and  is  frequent 
in  the  morning  dew,  from  whic^  it  enters 
the  naked  feet  of  the  slaves,  and  creates  the 
most  troublesome  itching,  frequently  ac- 
companied with  inHammation  and  fever. 
There  is  great  difiicolty  m  extricating  it 
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firom  its  hold ;  the  onty  method  is,  by  canti-  ^vhich  he  briog^i  over  the  file,  aiid  by  putting 

ously  drawing  it  out,  by  means  of  a  piece  of  his  right  foot  into  the  loop,  holds  it  steadily 

tilk  tied  round  its  head ;  for  if,  by  being  too  in  its  place.    In  this  situation,  taking  the 

hasty,  the  animal  should  break,  the  part  re-  chUsel  between  his  left  finger  and  thumb, 

maining  under  the  skin  grows  with  surpris-  he  applies  its  edge  across  the  file,  where  the 

lug  vigour,  and  occasions  an  alarming,  some*  cuts  are  to  begin  at  the  point,  and  gives  it  a 

times  a  fatal  udlammation.  It  is  frequently'  blow ;  the  direc6on  of  the  cut  being  in-* 

13  feet  long,  and  not  larger  than  a  horse*  clined  towards  the  tang,  or  that  end  of  tlie 

file,  which  is  to  go  into  the  handle.    Imme« 


FILBERT,  the  fruit  of  the  coiylos,  or  diately  after  tliis  commencing  operation,  he 

hazel.    See  Corylus.  lifts  the  chissel,  places  its  edge  behind  the 

FILES,  mmvfaetory  of,  Maxiy  useful  tools  other  cut,  and  slides  it  forward  till  he  feels 

have  been  invented  for  performing  mecha-  it  bear  against  the  bnr  or  protuberancy  of 

nical  operations,  which  consist  of  a  nimiber  the  former  cut,  at  vrfaich  instant  he  gives 

of  wedges  or  teeth,  which  may  be  con-  the  second  blow ;  a  third  is  repeated  in 

ceived  to  stand  upon,  or  rise  out  of  a  flat  or  like  manner,  and  by  a  continuance  of  tiie 

curved  metallic  surface.    When  these  teeth  same  proceeding,  the  whole  surface  atlengtfa 

are  formed  upon  the  edge  of  a  plate,  the  becomes  covered   with   single  strokes  or 

instrument  is  called  a  saw ;  but  when  they  notches,  each  of  which  presents  an  elevated 

are  formed  upon  a  broad  surface,  it  consti-  sharp  edge.    The  distance  between  stroke 

lutes  what  is  known  by  the  name  of  a  file,  and  stroke,  or  which  is  the  same  thing,  the 

The  comb-makers  and  others  use  a  tool  of  coarseness  of  the  file  depends  entirely  upon 

tills  description,  railed  a   quonet,  having  tiie  violence  of  the  blow,  by  which  the  bnr 

coarse  single  teeth,  to  the  number  of  about  is  raised  to  a  (ireater  or  a  less  height ;  but  it 

seven  or  eight  in  an  inch.    Fme  tools  of  the  is  not  difficult  with  so  weighty  a  hammer, , 

same  kind,  namely,  vnth  single  teeth,  are  after  a  very  litUe  practice  to  give  the  strokes 

called  floats.    When  the  teetli  arc  crossed,  with  great  uniformity  of  impulse,  and  to 

they  are  called  files  -,  and  when  instead  of  repeat  them  with  such  frequency  as  to  per- 

the  notches  standing  in  a  right  line,  a  num-  form  this  apparently    delicate  work  vrith 

ber  of  single  mdividoal  teeth  are  raised  all  great  speed  and  precision.    The  coarsest 

over  the  surface,  it  is  called  a  rasp.    As  the  files  have  about  ten  or  twelve  cuts  in  the 

art  of  making  files  is  nearly  the  same  in  its  inch  of  length,  and  the  very  fibest  have  up- 

practice  with  regard  to  all  the  great  variety  wards  of  two  hundred.                 \ 

of  forms  in  which  they  are  made,  we  shall  As  soon  as  the  whole  surface  of  the  file 

confine  our  description  to  tiiat  of  Ute  flat  has  been  thus  cut,  the  worknian  files  the 

file.  bur  off  with  a  smooth  file,  so  as  to  leave  very 

Very  little  need  be  said  in  explanation  of  littie  more  of  the  stroke  t>an  what  has  en- 

the  method  of  forging  these  articles.   They  tered  below  the  origmal  surface ;  and  tiier 

are  usually  made  of  steel,  or  more  rarely  of  proceeds  to  give  tiie  second  or  cros^^ul 

iron,  case-hardened.    The  forged  files  are  forming  an  angle  ofabout  sixty  degrees,  witl4 

brought  to  aflat  surface  on  the  grindstone,  the  first  range  of  strokes,    llie  intention  to 

and  are  tiien  ready  for  the  file-cotter.  This  be  answered  by  filing  off"  tiie  first  edges  is 

artist  is  provided  vrith  a  great  number  of  to  afibrd  a  more  even  surface  for  cutting  the 

chissels,  consisting  each  of  a  piece  of  steel  second,  which  is  done  exactly  in  the  same 

of  moderate  thickness,  having  a  straight  edge,  manner  as  the  first  range,  and  likewise  to 

of  greater  length  than  tiie  height  of  tiie  give  a  suitable  figure  to  the  small  teetii  or 

chissel,  the  back  of  which  terminates  in  a  lozenge-shaped  prommences,  which  stand 

blunt  angle  or  point  in  the  middle  of  its  ,  up  upon  the  face  of  the  file  after  the  cutting 

length,  upon  which  tiie  blows  are  struck  is  completed.    If  tiiis  filing  off  were  to  b^ 

with  a  hammer  ofabout  6\e  or  six  pounds  omitted,  the  teeth  would  be  pouited  and  ir- 

weii^  for  middling  sized  files,  having  its  regular  ;  whereas  the  useful  and  durable, 

head  all  on  one  side  of  the  stem,  so  as  to  figure  is  that  of  a  small  rounded  chissel  or 

resemble  the  capital  letter  L,  in  order  that  gouge. 

it  may  by  its  own  weight  natnially  dispose  It  may  be  remark^,  npon  examining  a 

itself  with  tiie  face  downwards.    The  file  is  file,  that  the  fint  cot  is  always  made  mor« 

pbiced  upon  a  pfaite  of  lead  on  a  small  low  slantwise  than  the  second.    If  thu  were  not 

anvil,  close  to  which  the  workman  sits,  and  done,  the  small  teeth  would  all  lie  behind 

on  the  left  side  of  the  block  of  the  anvil  are  one  another,  in  rows  in  the  direction  of  the 

fateoed  the  two  ends  of  a  leather  strap,  length  of  the  file,  which  would  make'  cor- 
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respondinif  grooves  in  the  face  of  any  piece 
of  work,  that  might  be  to  be  filed,  u»tead 
of  leaving  the  workman  at  liberty  to  vary 
his  strokes,  as  is  necessary  when  a  flat  snr- 
lace  is  to  be  produced. 

When  the  file  is  cut  and  finished  on  both 
sides,  and  on  one  or  both  edges,  as  may  be 
required,  it  is  ready  for  hardening,  which  is 
a  chemical  operation  of  some  skill  and  in:;e» 
ndty.  The  heat  is  given  in  a  fhmace,  where 
the  work  can  be  regularly  disposed,  and 
lor  fine  work  a  muffle  is  used.  The  file  is  first 
exposed  to  a  low  degree  of  ignition,  which 
burps  oiF  any  greasy  or  other  matter,  that 
might  adhere  to  its  siufiice.  It  is  then  dipped, 
cold,  in  the  grounds  or  thick  sediment  of 
beer,  and  while  wet  into  a  powder  made  of 
bntned  or  parched  horn,  or  leather,  or  other 
coally  animal  matter,  and  of  connnon  salt, 
and  in  this  state  speedily  dried  by  exposure 
to  heat  Any  other  mucilage  which  coald 
be  afforded  at  a  moderate  price,  would  pro* 
bably  answer  die  same  purpose  as  the  beer 
grounds.  The  file  bemg  then  put  into 
the  Ignited  muffle,  smokes  and  soon  be* 
conies  red-hot,  being  not  only  defended 
flom  ozydation,  by  the  covering  of  fused 
salt,  and  animal  coal,  which  envelopes  it  on 
aU  sides,  but  being  even  rendered  more 
steely  upon  its  surfiice  by  the  absoiptiou  of 
carbon.  As  soon  as  it  has  acquired  the  low 
red  heat  called  cherry-red,  it  is  taken  out 
and  plunged  into  pure  cold  water,  which  in- 
stantly cools  it,  and  renden  it  very  hard. 

There  are  several  variations  adopted  in 
the  hardening  process  by  different  work- 
men, by  means  of  which  tiiey  difler  ui  their 
Buccesis.  Some  file-makers,  as  well  as  gun- 
smiths and  locksmiths,  produce  the  intend- 
ed effect  so  completely,  that  the  whole  snr-- 
fiice  of  their  work  has  a  beautiful  dull-grey 
aspect,  every  where  alike  t  whereas,  other 
operators  produce  coally  spots,  vrfaicb  are 
obliged  to  be  cleaned  off".  The  files,  when 
quite  dry  and  clean,  are  slightly  oiled,  and 
kept  in  oiled  paper. 

Tlie  simple  operation  of  file-cutting  seems 
to  be  of  such  easy  performance,  diat  it  is 
not  tft  all  to  be  wondered  at  that  machines 
lor  this  purpose  should  have  been  very 
eariy  invented«  Mathuiin  Jousse,  in  "  La 
Fidelle  Onvertnre  de  I'Art  de  Sermrier," 
published  at  La  Fleche,  in  Aqjou,  in  1627^ 
gives  a  drawings  and  description  of  one,  in 
which  the  file  is  drawn  along  by  shifts  by 
wbeel-work,  and  tlie  blow  is  given  by  a 
bammer,  which  is  tripped  by  the  machinery. 
There  are  several  in  the  *^  Machines  Ap- 
urouvto  par  TAcademie  Royale  de   F^- 
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risj**  and  one  in  the  ''American  Transac- 
tions;" and  a  patent  was  gran  tod  a  few  i 
years  ago,  for  improvements  in  the  art,  to 
the  editor  of  this  work. 

Hie  principal  requisites  in  a  machine  for 
file-cutting  are,  that  the  file  should  be  stea- 
dily supported,  and  tlie  chizel  adapted  to 
the  face  witliout  any  unequal  bearing.  Files 
are  however,  for  the  most  part,  cut  by 
hand;  and  the  chief  reasons  are,  1.  The 
cut  by  h?nd  is,  from  its  very  nature,  ex- 
actly of  the  depth  the  bur  demands ;  where- 
as, in  a  machine,  if  the  stroke  be  not  nicely 
adapted  to  the  shift,  tlie  file  may  be  either 
shallow-cut,  or  its  bur  may  be  thrown  too 
close  by  an  over  heavy  stroke ;  and,  9,  In 
machine-cut  files,  tliere  must  always  be  a 
piece  left  at  the  beginning,  at  each  comer, 
which  requires  to  be  cat  off  before  harden- 
mg.  This  may  be  remedied  in  the  ma- 
chinery, but  it  has  not  yet  been  done. 

VUACESyfemMt  one  of  tiie  seven  families 
or  mtund  tribes  into  which  the  whole  ve- 
getable kingdom  is  divided  by  linmens^  in 
his  **  Philosophia  Botanica.*  They  are  de- 
fined to  be  |>lant8  which  bear  their  flower  and 
fruit  on  the  t»ck  of  the  lesf  or  stalk,  which 
in  this  class  of  imperfect  plants  are  the 
same.  In  the  Sexual  System,  the  ferns 
constitute  the  first  order,  or  secondary  di- 
vision of  the  twenty-fourth  class,  Cr^to- 
gamia;  in  Toumefort's  Method  they  art 
the  sixteenth  chus;  and  in  Ray's  the  fiMirth, 
under  the  name  of  Capilhoies.  Haller  da- 
nominates  ^Ihem  EpiphyUospennse,  thatis^ 
phmts  that  bear  their  seed  on  the  back  of 
the  leaf:  others  term  them  Acanles,  bt> 
cause  they  have  properly  no  stem.  IJiest 
plants  in  figure  approach  the  mora  perfect 
vegetables,  being  furnished,  like  them,  iidth 
roots  and  leaves.  The  roots  creep,  and  ex- 
tend tiiemselves  horixontally  ander  the  earthy 
throwing  out  a  number  of  very  slender 
fibres  on  all  sides.  The  stem  in  thcie  plants 
is  aotxto  be  dbtinguished  firom  the  iy*pfuiMin 
foot-stalk,  or  rather  middle  rib  of  the  leaves ; 
so  that  in  strict  propriety  the  grsater  num- 
ber of  ferns  may  be  said  to  be  Acaules,  that 
is,  to  want  the  stem  altogether:  in  plantl 
of  the  second  section,  however,  the  middle 
rib,  or  a  stalk  proceeding  from  the  rool^ 
overtops  the  leaves,  and  fi>nns  a  stem  npon 
wliich  the  flowers  are  supported.  Ilie 
leaves  proceed  either  singly  or  in  greater 
numbers  from  the  extremities  of  the  bran- 
ches of  the  main  root.  They  are  winged, 
or  hand-shaped,  m  all  the  genen,  except  in 
adder's-tongue,  pepper-grass,  and  some  spe- 
cies of  spleen-wort.  The  fk>wers  of  the 
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lems,  whatever  be  their  nature,  are  in  the  ner  of  a  scarf;  though  it  soapetimes  is  ak^ 

greater  number  of  genera  fastened,  and  as  seen  in  the  situation  of  a  bend,  fesse,  cross, 

it  were  glued  to  the  back  of  the  leaves ;  in  &c. 

some  they  are  supported  upon  a  stem  or         FILM,  a  thin  skin  or  pellicle.     In  plants 

stalk,  which  rises  above  the  leaves,  and  is  it  is  used  for  that  thin,  woody  skin,  which 

either,  as  we  said  above,  a  prolongation  of  separates  the  seeds  in  the  pods,  and  keeps 

their  middle  rib,  or  issues  out  of  the  centre  tliem  apart 

of  the  plant,  unconnected  witli  the  leaves  FILTER,  in  chemistry,  a  strainer  corn- 
altogether.  From  these  different  modes  of  monly  made  of  bibulous  or  filtering  paper 
flowering  arbe  tlie  two  sections,  or  divisions,  in  the  form  of  a  funnel,  through  which  any 
of  this  natural  order;  riz.  1.  those  in  which  fluid  is  passed,  in  order  to  separate  the 
the  parts  of  fructification  grow  upon  the  gross  paiTticles  from  it,  and  render  it  limpid, 
leaves ;  3.  those  in  which  the  flowers  are  There  are  several  filters  made  of  flannel  and 
borne  upon  foot-stalks  that  overtop  the  linen  cloth.  The  filter  produces  the  same 
leaver.  effect,  witli  regard  to  liquids,  that  the  sieve 

FILLAGREE  icorXc,  a  kind  of  enrich-  does  in  dry  matters.    Filters  are  of  two 

ment  on  gold  or  silver,  wrought  delicately,  sorts :  the  first  are  simple  pieces  of  paper 

in  manner  of  little  tlireads  or  grains,  or  or  cloth,  through  wbich  the  liquor  is  passed 

both  intermixed.  In  Sumatra, manufactures  without  &rther  trouble;  the  second  are 

of  this  kind  are  carried  on  to  very  great  twisted  up  like  a  skein  or  wick,  and  first 

perfection.    But  what  renders  this  a  matter  wetted,  and  then  squeezed  as  dry  as  possi* 

of  great  curiosity  is,  that  the  tools  made  use  ble ;  one  end  is  put  into  the  liquor  to  be 

of  are  very  coarse  and  clumsy.    The  gold  filtrated,  the  other  end  is  to  hang  out  be- 

is  melted  in  a  crucible  of  their  own  form-  low  the  surface  of  the  liquor;  by  this  means 

ing,  and,  instead  of  bellows,  they  blow  with  the  purest  part  of  the  liquor  dbtils  drop  by 

tlieir  mouths  through  a  piece  of  bambo^.  drop  out  of  the  vessel,  leaving  tlie  dregs  be- 

Tbey  draw  and  flatten  the  wire  in  a  manner  hind:  a  filter  of  this  kind  acts  upon  the 

similar  to  that  adopted  by  Europeans.    It  principle  of  the  syphon.    Water  is  fi-eed 

is  then  twisted,  and  thus  a  flower,  or  the  -  from  various  impurities  by  means  of  basins 

shape  of  a  flower,  ii  formed.    Patterns  of  made  of  porous  stone ;  this  is, often  very  ne- 

the  flowers  or  foUage  are  prepared  on  pa-  cessary  at  sea,  when  the  water  becomes 

per,  of  the  siie  of  the  gold  plate  on  which  foul,  and  on  land,  where  there  are  no  fnAi ' 

the  fiflagree  is  to  be  laid.    According  to  springs.    The  filter  is  of  ose  to  all  those  m 

this  they  begin  to  dispose  on  the  plate  the  and  near  the  metropolis,  who  are  supplied 

larger  compartments   of  the  foliage,  for  with  water  from  the  Thames,  the  New  Ri- 

which  they  use  plain  flat  wire,  of  a  larger  ver,  and  the  ponds  from  Hampstead.  Many 

size,  and  fill  them  up  with  the  leaves.    A  patents  have  been  obuined  for  filtering  ma- 

gelatinons  substance  is  used  to  fix  the  work,  chines,  which  may  be  seen  in  various  part* 

and  after  the  leaves  have  been  phiced  in  of  London. 

order,  and  stuck  on,  bit  by  bit,  a  solder  is        Wc   shall   observe,  that  Mr,  Peacock 

prepared  ofgoldfiluigs  and  borar,  moisten-  'obtained,  about  twelve  yeai»  since,   one 

ed  %vilh  water,  which  they  strew  over  the  for  a  new  species  of  filtration,  by  means 

plate,  and  then   putting  it  in  the  fire  a  of  gravel  of  different  sizes,  suitable  to  the 

short  time,   the  whole    becomes  united;  severa^  strata.    The  varioas  sizes  of  the 

When  the  fiUigree  is  finished,  it  is  cleansed  particles  of  gravel,   as  pUiced  in  layers, 

with  a  solution  €^  salt  and  ahim  in  water,  should  be  neariy  in  the  quadruple  ratio  of 

Tlie  Chuiese  make  most  of  their  filagree  of  ,  their  snriaces ;  that  is,  upon  Uie  first  layer, 

■liver,  which  looks  very  elegant ;  but  is  de-  a  second  u  to  be  phiced,  tlie  diameters  of 

ficient  in  the    extraordinary    delicacy   of  whose  particles  are  not  to  be  less  than  one- 

Malay  work.  -  half  of  the  first,  and  so  on  in  this  propor- 

FILLET,  m  heraldry,  a  kind  of  orle  or  tioA.  This  arrangement  of  filtering  parti- 
bordure,  containing  only  a  third  or  fojirth  cles  will  gradually  fine  the  water,  by  the 
part  of  the  breadth  of  the  common  bordure.  grosser  particles  being  quite  intercepted  in 
It  is  supposed  to  be  withdrawn  inwards,  their  partly  ascending  with  the  water.  An 
and  is  of  a  dUTerent  colour  from  the  field,  advantage  in  these  filters  is,  tliat  they  may 
It  mns  quite  round,  near  the  edge,  as  a  be  readily  cleansed  by  drawing  out  the  body 
lace  over  ■  cloak.  It  is  also  used  for  an  of  the  fluid,  by  which  it  will  descend  in  the 
ordinary,  drawn  like  ■  bar,  from  the  sinister  filler,  and  carry  with  it  all  the  foul  and  ex- 
point  of  the  chiff,  acrois  the  shield,  in  mil-  traneoos  substances. 
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A  imtent  wn  abb  gnmted  to  Mr.  JoBinia  pose  of  freeing  them  from  noxious  particles^ 
Collier  of  Soothwark,  for  a  moat  ingentoiis  or  discbaTgiBg  their  colouring  matter. 
method  of  filtering  and  sweetening  water,  To  the  filtering  apparatus  of  Mr.  CoUier^ 
oO,  and  every  other  liquid.  The-  following  instruments  are  attached  for  discovering 
is  the  contrivance  which  combines  the  ap-  the  comparative  qualities  of  oiU,  which  de- 
plication  of  machinery  with  the  antiseptic  pend,  in  some  measure,  on  their  specific 
properties  of  charcoal.  Fish  oil  is  one  of  gravities ;  spermaceti  oil,  when  compared 
the  liquids  whidi  he  had  particuhurly  in  with  fish  oils,  being  as  875  to  920.  To  do  ' 
view,  to  free  it  from  every  thing  disagree-  thi^,  a  ghus  vessel  of  any  shape  most  con- 
able,  either  in  taste,  i^mell,  or  colour,  to  ac-  venient  is  employed,  witli  a  gfaus  bubble, 
complMi  which  he  poured  a  quantity  of  oil  and  a  thermometer.  If  the  oil  is  pure,  the 
into  a  convenient  vessel,  heated  to  the  tern-  bubble  Ainks,  when  the  mercury  rises  to  a 
peratnre  of  120"  of  Frahenheirs  tfaermorae-  particubtf  standard.  When  spermaceti  oil 
ter,  adding  caustic  mineral  alkali  of  the  spe-  is  impure,  the  bubble  floats,  though  of  the 
dfic  gravity  of  1.95.  He  then  agitated  the  temperature  required.  To  determine  the 
mixture,  afterwards  allowing  it  to  stand  tiU  tendency  of  oilsf  used  for  burning,  to  con- 
the  sediment  sobsideil,  and  then  drew  it  geal  in  cold  weather,  a  freeziug  mixture 
off  uito  another  vessel,  with  a  sufficient  may  be  put  into  a  phial  of  thin  glass,  into 
quantity  of  burnt  charcoal  ^nely  powdered,  whidi  let  a  thermometer  be  immened,  and 
and  a  small  quantity  of  diluted  sulphuric  a  smgle  drop  of  the  oil  permitted  to  fall  on 
acid,  to  decompose  the  saponaceous  matter  the  outside  of  the  vessel,  where  it  will  in- 
still suspended  in  the  oil,  when  the  oil  be-  ttantly  congeal.  As  the  cold  produced  by 
came  dear  at  the  suriace ;  he  then  agitated  the  mixture  decreases,  let  the  temperature 
the  contents  of  this  vessel,  and  left  the  be  observed,  by  the  thermometer,  at  which 
coally,  saline,  and  agoeoua  particles  to  sub-  the  oil  becomes  fluid,  and  runs  down  the 
side ;  afterwards  passing  it  through  proper  ride  of  the  glass. 

strainers,  when  it  became  quite  transparent  FIN,  in  natural  history,  a  well  known 

and  fit  for  use. ,                                          .  P^u^  of  fishes,  consisting  of  a  membrane 

Tha  principle  of  the  improved  filtering  supported  by  rays,  or  little  bony  or  cartil»- 

machinfff  consbts  in  combining  hydrostatic  ginous  ossicles* 

pressure  vrith  tlie  mode  of  filtering  per  asceif  Hie  number,  sitoation,  and  figure  of  fins. 
Mm,  which  procures  the  peculiar  advantage  are  different  in  different  fis^ies.  As  to  num- 
of  causing  the  fluid  and  its  sediment  to  take  ber,  they  are  found  from  one  to  ten,  or 
opposite  directions.  The  filtering  surface  more ;  with  respect  to  situation,  they  stan4 
remains  the  same,  while  the  dimensions  of  either  on  the  back  only,  the  belly  only,  oi: 
the  chamber  in  which  the  sediment  is  re-  on  both ;  and  as  to  figure,  they  are  either 
ceived  may  be  varied.  To  adapt  the  ma-  of  a  triangular,  roundish,  or  oblong  sqinr« 
chines  to  every  purpose  for  which  they  are  ^orm.  Add  to  this,  that  in  some  they  are 
intended,  chambers  must  be  provided  of  ^ry  small;  whereas,  in  others,  they  almost 
various  capacities,  for  the  predpitated  mat-  equal  to  the-wliole  body  in  length. 
ter.  The  space  required  is  very  great  with  FINAL  litters,  among  Hebrew  gram- 
leapect  to  the  oil  trade,  and  as  all  dimen-  marians,  five,  letters  so  called,  because  they 
sions  vrill  be  requited  occasionally,  no  par-  have  a  different  figure  at  the  end  of  words 
ticular  limits  can  be  fixed.  For  distilleries  from  what  they  have  in  any  other  sitoation. 
and  breweries  they  may  be  smaller  in  pro-  These  are  caph,  mem,  nun,  phe,  tsade,  all 
portion,  and  a  very  small  chamber  will  be  comprehended  in  the  word  canuupAofe ; 
•uffident  for  domestic  economy.  Ifvrater  which,  at  the  end  of  words,  are  written 
Is  to  be  fi«ed  from  'noxious  particles,  it  thus,  Y^tD1>  whereas,  in  any  other  situa- 
must  be  made  to  pass  through  an  iron  box  tion,  their  form  is  thus,  y  D  j  O  3,  on  which 
in  its  way  to  the  filtering  chamber,  ami  the  account  they  are  likewise  called  biform. 
box  mast  contain  charcoal  finely  powder-  FINANCES,  in  political  economy,  de- 
ed ;  the  water  is  received  into  this  box',  and  note  the  revenue  of  a  king  or  state. 
delivered  by  two  apertures,  whidi  are  open-  In  former  times,  when  the  whole  revenue 
ed  and  dosed  by  cocks.  Anotiier  part  of  drawn  from  the  people,  by  a  fow  taxes,  was 
the  invention  consists  in  filtering  machines  considered  as  tlie  personal  property'of  the 
in  the  form  of  stills,  in  which  charcoal  may  sovereign,  the  purposes  to  which  it  was  ap- 
be  repeatedly  burnt  after  any  fluid  sub-  plied  depended  on  his  discretion,  or  that  of 
stances  have  passed  through  it,  for  the  pur-  his  minister.    As  few  princes  were  inclined, 
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IB  tioMi  of  peace,  to  provide  Ar  the  extra* '  FINE,  in  bw,  ii  lonielfanes  called  a  feoff- 
ordinary  cliart«e9  of  a  state  of  waitee,  ttiete  ment  of  record ;  or  rather,  it  is  an  acknow- ' 
were  doAvyed  by  extraordinary  contribu-  ledgement  of  a  feofincnt  on  record :  it  lias 
tions  lirom  the  people,  wiiicb  ceawd  with  at  least  the  efiect  of  a  feoffment  in  convey- 
ttie  occa^on.  Few  sovereigns  possessed  ing  fauids,  thongh  it  is  one  of  those  convey, 
snfficieot  credit,  either  wldi  thehr  own  sob*  ances  at  tlie  comnMn  law,  by  wfaidi  toads 
jects  or  fomfrners,  to  contract  debts,  so  andfreeholdsvnll  pass  without  livery  or  »ei* 
that  at  the  condosion  of  a  war,  there  was  sin.  It  b  an  amicable  cooiposltioo  of  a 
no  occasion  fer  a  greater  expenditure  than  soit,  either  actual  or  fictitious,  by  leave  of 
before  its  commencement,  and  the  revenue  the  King^  jostices,  whereby  tlie  tonda  in 
dravm  from  the  people  reverted  to  its  for-  question  become,  or  nre  acknowledged'  to 
mer  state.  It  is  the  system  of  defraying  be,  the  right  of  one  of  the  parlies.  It  is 
extraordinary  expences  by  borrowing  the  now  a  very  general  node  of  c6nveyance  by 
money,  for  whidi  an  anrnial  interest  most  be  reason  of  its  extensive  and  binding  effect; 
paid ;  and  of  suffering  the  debts  thus  tpciirred  Itiere  are  four  sorts  of  fines,  but  duit  most 
to  accumulate,  by  which  the  snm  to  be  an-  nsnally  employed  is  called>|jie  mr  comuance 


■dally  paid  is  continually  increasing,  and  da  droit  come  ceo  ^'mi  a  4e  torn  dooe^  or  a 
the  expences  of  every  war  are  rendered  fiur  fine  upon  acknowledgment  of  the  right  of 
greater  than  those  which  preceded  it,  that  the  cogniaee,  as  that  which  he  hath  of  the 
has  swelled  the  revenue  and  expenditure  of  gift  of  the  cogniaor.  The  purposes  for 
most  of  the  nations  of  Europe  to  an  enor-     which  fines  are  now  levied,  are  to  cut  off 

moos  magnitude,  and  caused  their  systems  estates  tail,  to  bar  the  wife  of*  her  dower, 

of  finance  to  become  complicated  and  op-  and  also  to  make  purchasers  more  secure 

pressive.  in  their  title  i  for  by  virtue  of  the  statute 

In  Great  Britain,  where  the  system  of  4  Henry  VII.  c.  f  4,  all  persons  not  within 

running  in  debt,  or,  as  it  is  commonly  term-  *^y  ^  not  under  disability,  soeh  as  fern- 

ed,  the  fimding  system,  has  been  carried  to  <»«•  coverts,  persons  insane,  and  beyond 

a  greater  height  than  in  any  other  country,  *^  '^^  barred  of  their  rigjits  by  a  fine  le- 

its  natural  attendants,  enormous  taxation  i^oftonds,  with  proclamation,  unless  they 

and  expenditure,   have  made  equal  pro*  ^^"^  withhi  five  years.    The  legal  leani> 

gres« ;  and  it  is  probably  owing  chiefly  to  '°ii^»  ^^  respect  to  the  efiect  and  opera* 

the  publicity  which  is  given  to  all  matters  ^'^  ^^  ^^^  ^  levymg  fines,  is  so  ab- 

of  finance,  so  that  every  person,  vrith  little  sti^e*  tha^y  in  a  general  dictionary,  it  is 

trouble,   may   know  how  all  the  money  l>«tter  to  consider  them  only,  as  in  fiu:t 

nned  for  the  public  service  is  expended,  •'•^y  "^  *  species  of  solemn  conveyance 

that  the  people  have  been  mdoced  to  sub*  ^^^  ^  barring  the  wife  of  dower  when  le- 

mit  to  taxes,  which  both  from  their  nature  ^*^  ^7  '^^^  ^^nch  she  n  enabled  to  do  not- 

and  amount  wonid  have  appeared  incredi-  withstanduig  coverture,  or  to  cot  off  en- 

ble  to  tbeir  forefiithcrs.  tails,  Ate.  than  to  attempt  an  imperfect  de- 

The  English  system  of  finance  rests  on  wription  of  fines  in  partkmlar. 
the  produce  of  the  various  taxes  which  have        FINERY,  in  the  iron  works,  one  of  the 

been  imposed  at  different  periods,  the  ag-  Anges  at  which  the  iron  is  lumimered  and 

gregate  amount  of  %vluch,  after  deducting  fiuhioned  into  what  they  call  a  bloom  or 

the  expences  of  collection,  together  whh  a  •q«w*  bar.    See  laoii. 
few  small  articles  which  cannot  property  be        FINESSE,  a  French  term,  cnrrent  In 

called  taxes,  forms  the  whole  of  the  public  this  country,  aqd  is  used  chiefly  to  denote 

income :    this   income  Is  annnally  appro-  ^^^  subtil^  made  use  of  for  the  purposes 

pridted  to  the  several  branches  of  the  na-  of  deception. 

tional  expenditure,  and  vrhen,  m  conse-        FINGER  Aoand,   m  music,   that  thin, 

quence  of  any  extraorduiary  expences,  it  Mnck  covering  of  wood  hid  over  the  neck 

is  known  that  the  income  of  the  cnrrent  oi  a  violin,  violiacelto.  Sec,  on  whid),  hr 

year  will  be  insnfiicient  to  tneet  all  the  do-  performance,  the  strings  are  pressed  by  the 

raaiids  upon  it,  it  is  usual  to  borrow  the  fingers  of  the  left  hand,  while  the  right  ma- 

smn  necessary  to  make  up  the  deficiency,  nages  tlie  bow. 

either  from  individuals  or  public  bodies,        FINGERING,  hi  music,  the  art  of  dis- 

and  to  allow  a  fixed  rate  of  interest  on  the  posing  the  fingers  in  a  convenient,  natnrel, 

money  thus  obtained,  till  tlie  principal  shidl  and  apt  manner,  in  the  performance  of  any 

be  repaid,    or  till   the   period  originally  instrument,  but  more  especially  the  organ 

agreed  upon  shall  have  expired.  and  piano-fort«.    One  of  tiie  fint  things 
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limt  a  •kSfiU  masler  teaches  is  good>iiiger-  seen  at  Rome  4dao.    DoriDg  its.  course  it 

ing,  and  to  attain  tbis»  a  pvpil  sboold  spare  appeared  ireqnently  to  have  changed  its 

no  pains  so  as  to  be  able  to  ghre  passages  shape;  sometimes  appearing  in  the  form 

with  articvlation,  accent^  and  expression.  of  one  baOy  sometimes  of  two  or  more ; 

FINGERS,  the  extreme  part  of  the  haiid^  sometimes  with  a  train,  sometimes  withoot 

divided  into  6ve  memben.  See  An  atomy,  one.    It  passed  over  Edinburgh  nearly  in 

The  names  of  the  6ngef8,  reckoning  from  the  xenitb,  and  had  then  the  appeatance 

the   tfanmb,   are,   1.    PoUex.    S.  Index,  of  a  well-defined  roond  body,  extremely 

3w  Medins.    4»  Annularis.    5.  Anricahuis.  luminons,  and  of  a  greenish  colour;  tlie 

FININO,  or  iZ^fSatag-.    See  Clarifica-  light  which  it  diffused  on  the  ground,  giving 

Tion  and  Rnnnmo,  likewise  a  greemsh  cast  to  objects.    After 

FINlTB,8omething  bounded  or  timited,  passuig  the  tenith  it  was  attended  by  a 

in  cotttra^isthMstion  to  infinite.  train  of  considerable  length,  which  con< 

FIRE.    The  word  heat  has  been  used  tinuaUy  augmenting,  at  last  obliterated  the 

with  so  nmch  precision  by  Doctors  Bhick,  b<»d  entirely;   so  that  it  looked  like  a 

Irvine,  Crawford,  and  others,  tint  the  word  wedge,  flying  with  the  obtuse  end  foremost 

lire  seems  to  have  been  rendered  of  little  l^ic  motion  waa  not  apparently  swift,  by 

use,  except  to  denote  a  mass  of  matter  in  a  feason  of  its  great  height ;  thoiigh  in  reality 

state  of  combustion,  wliich  ii,  hideed,  its  it  must  lave  moved  with  great  rapidity, 

vulgar  acceptstion.     The  term  has,  how-  ^n  account  of  the  vast  space  it  travelled 

ever,  been  used  by  many  eminent  writers,  ®^^  io  ^^  short  time«    In  other  places  its 

to  denote  what  these  great  pbilosopben  call  sppearance  was  veiy  different.    At  Green- 

tbe  matter  of  heat,  now  generally  termed  wich  we  are  told,  that  two  bright  bails 

Calokic,  vriiich  see.  parallel  to  each  other  led  the  way,  tlie 

FiRB,  bali§  tff  m  meteorology,  a  kind  diameter  of  which  appeared  to  be  about 

of  luminons  bodies,   generally  appearing  two  feet ;  and  were  followed  by  an  expul- 

at  a  great  height  above  the  earth,  with  a  sion  of  eight  others,  not  elliptical,  seeming 

splendour  surpassing  that  of  the  moont  gradually  to  mutikte,  for   the   last   was 

and  sometimes  equalling  her  apparent  size,  small.    Between  each  two  halts  a  luminous 

They  generally  proceed  in  this  hemisphere  serrated  body  extended,  and  at  the  last 

from  north  to  south  with  vast  Telocity,  fi«*  a  bbwe  issued  which  terminated  in  a  point 

quentty  bi^eaking  into  several  smaller  ones.  Minute  partides  dilated  from  the  whole. 

aometimes  vanishing  with  a  report,  some-  The  balls  were  tmted  first  by  a  pure  bright 

times  not.     These  luminous  appearances  lif^t,  then  followed  a  tender  yeUow,  mixed 

no  doubt  constitute  one  part  of  the  ancient  with  azure,  red,  gre^o,  Stc, ;  whidi,  vrith 

prodigies,  blaxing-stars  or  comets,  which  a  coalition  of  bolder  tints,  and  a  reflection 

last  they  sometimes  resemble  in  being  at*  fl'om  the  other  balls,  gave  the  most  beautt- 

tended  with  a  train ;  but  frequently  they  ap-  ful  rotundity  and  variation  of  colours,  that 

pear  with  a  round  and  weH  defined  disk.  The  ttie  human  eye  could  be  charmed  with. 

first  of  these  of  which  we  have  any  ac-  The  sudden  illumination  of  the  atmosphere, 

corata  aecoamt,   was   observed   by    Dr.  and  the  form  and  si- giihir  transition  of  this 

Holley  and  soma  other  philosophers  at  dif-  briglit  lummary,  tanded  much  to  make  it 

ferrnt  places,  in  the  year  1719.     Fhmi  the  awful:  nevertheless,  the  amazing  vivid  ap- 

aligbt  observations  they  could  take  of  its  pearance  of  the  different  balls,  and  other 

course  among  the  stars,tfae perpendicular  rich  connective  parts  not   very   easy  to 

height  of  this  body  was  computed  at  about  delineate,  gave  an  effect  equal  to  the  rain- 

aeTenty  miles  from  the  surface  of  the  earth,  bow  in  the  fiill  zenith  of  its  gloiy . 

The  height  of  otfaen  has  also  been  com-       Firs,  Extinguuhimg  if.  The  world  has 

pvtedf  and  fbond  to  be  various;  though  in  long  been  of  an  opinion,  that  a  more  ready 

l^eriU  it  is  supposed  to  be  beyond  the  way,  than  that  in  general  use,  might  be 

linoata  assigned  to  our  atmosphere,  or  where  found  for  extinguishing  fires  in  buildings; 

it  loaes  its  refractive  power.    The  most  and  it  has  been  generally  attempted  upon 

remarkable  of  these  on  record  appeared  the  doctrine  of  explosion.    Zachaiy  Greyl 

on  the  18th  of  August  1783,  about  9  o'clock  was  the  first  person  who  put  this  phm  into 

in  tlw  evening.     It  was  seen  to  the  north-  execution  with  any   tolerable  degree   of 

wwd  of.  Shetland,  and  took  a  southerly  success.      He  contrived  certam  engines, 

direetioii  for  an  immense  space,  beuig  oh-  easily  manageable,  which  he  proved,  before 

aerved  as  &r  as  the  southern  provinces  of  some  persons  of  the  first  rank,  to  be  of 

France)  and  one  account  sayS;  that  it  was  suflictcnt  efficacy,  and  ofll^red  to  discover 
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the  secret  by  which  they  ^verc  contrived  through  the  middle  of  the  tunnel,  and  not 
for  a  large  premium,  given  either  from  the  along  the  sides.  It  woulfl  be  more  ad- 
crown,  or  raised  by  a  subscription  of  pri-  visable  to  stop,  with  a  wet  blanket,  the 
vatepei^ons.  But  the  scheme  meeting  upper  oiifice  of  tiie  tunnel ;  but  the  .«^^ 
with  no  better  success  than  tilings  of  this  and  readiest  method  »,  to  apply  the  blanket 
nature  usually  do,  he  died  without  making  either  to  the  throat  of  Ae  chimney,  or  oveiv 
the  disco  very  Two  yeara  after  this,  the  the  whole  front  of  the  fire-place.  If  there 
person  who  had  his  papers,  found  the  happens  to  be  a  chimney-board  or  a  register, 
method  and  it  was  shewn  before  the  King  nothing  can  be  so  effectaal  as  to  apply 
of  PoUnd  and  a  great  concourse  of  nobiUty  them  immediately;  and  having  by  that  \ 
at  Dresden  and  the  secret  purdmsed  at  a  means  stopped  the  draught  of  air  from 
very  considerable  price.  Afterwards,  tlie  below,  the  burning-  soot  wiB  be  put  out 
same  pew>n  carried  the  invention  to  Paris,  as  readily  and  as  completely  as  a  candle 
and  many  other  places,  and  practised  it  »  pat  out  by  an  extinguisher,  which  acU 
every  where  with  success.  The  secret  exacUy  upon  the  same  prmcipie.  Mr. 
was  this-  A  wooden  vessel  v?as  provided,  Smart's  machine  for  sweeping  chimneys  is 
holdinz  a  very  considerable  quantity  of  admirably  adapted  to  extinguish  those 
water?  in  the  centre  of  this  was  fixed  a  that  are  on  fire.  See  CmuvEY-Bweeping:. 
case  made  of  iroii  plates,  and  filled  witii  Fire,  securing  huUdin^s  agtmut.  Dr. 
gun-powder ;  from  this  vessel,  to  the  head  Hales  proposes  to  check  the  progress  of 
of  the  larger  vessel  contauiing  the  water,  fires  by  covering  the  floors  of  the  adjoining 
there  was  conveyed  a  tube  or  pipe,  which  rooms  with  earth.  The  proposal  is  found- 
might  convey  the  fire  very  readily  through  ed  on  an  experiment  which  he  made  with 
the  water  to  tlie  gnn  powder  contained  ^  fir  board  half  an  inch  thick,  part  of 
in  the  inner  vessel.  This  tube  was  filled  which  he  covered  with  an  inch  depth  of 
with  a  preparation  easily  taking  fire,  and  damp  garden-mould,  and  then  liglited  a 
quickly  burning  away ;  and  the  manner  fire  on  the  surface  of  the  mould ;  though 
of  using  tlie  tinng  was,  to  convey  it  into  tiie  the  fire  was  kept  up  by  blowing,  it  was 
room  or  building  where  the  fire  was,  with  two  hours  before  the  board  was  burnt 
the  powder  in  the  lube  fehted.  Tlie  con-  through,  and  the  earth  prevented  it  from 
seqiience  of  thb  was,  tliat  the  powder  in  flaming.  The  thicker  the  earth  is  laid  on 
the  inner  case  soon  took  fire,  and  with  the  floors,  the  better :  however.  Dr.  Hales 
a  great  explosiqn  burst  the  vessel  to  pieces,  apprehends  that  the  depth  of  an  uich  will 
and  dispersed  the  water  every  way;  thus  generally  be  suflScient :  and  he  recom- 
was  the  tire  put  out  in  an  mstant,  though  mends  to  lay  a  deeper  covering  on  the 
the  room  wa»  flaming  before  in  all  parts  at  gtairs,  because  the  fire  commonly  ascends 
once.  The  advantage  of  this  invention  by  them  with  tlie  greatest  velocity.  Mr, 
was  that,  at  a  small  expense,  and  with  the  David  Hartley  made  several  trials  in  the 
help  of  a  few  people,  a  fire  in  its  begmning  years  1775  and  1776,  in  owler  to  evince 
might  be  extinguished  i  but  the  thing  was  not  the  efiScacy  of  a  method  which  he  had  in- 
90  general  as  it  was  at  first  expected  that  yented  for  restraining  the  spread  of  fire  in 
it  would  prove,  for  though  of  certain  efli-  buildmgs.  For  this  purpose,  thin  iron 
cacy  in  a  chamber  or  close  building,  where  pUtes  were  well  nailed  to  the  tops  of  the 
a  fire  had  but  newly  begun,  yet  when  the  joists.  Sec.  the  edges  of  the  sides  and  ends 
mischiefhas  increased  so  far  that  the  house  bcmg  hipped  over,  folded  together,  and 
was  fiiUen  in  or  the  top  open,  the  machine  hammered  close.  Partitions,  stain,  and 
had  no  effect.  floors,  may  be  defended  in  the  same  man- 
FiREta  ckimneySf  ttuthod  of  extinguUh-  ner;  and  phitcs  applied  to  one^de  have 
inr.  It  is  well  known,  that  the  inner  parts  been  found  sufficient  The  plates  are  so 
of  chimneys  easily  lake  fire;  the  soot  that  ihin  as  not  to  prevent  the  floor  from  bemg 
kindles  therein  emits  a  greater  flame,  ac-  nailed  on  the  joists,  in  the  same  ^manner  as 
cording  as  the  tunnel  is  more  elevated,  be-  if  this  preventive  was  not  used;  they  are 
canse  the  current  of  air  feeds  the  fire.  If  kept  from  nist  by  being  painted  or  var- 
this  corrent  could  therefore  be  suppressed,  nuhed  with  oil  and  turpentine.  The  ex- 
the  fire  would  soon  be  extinguished.  In  pense  of  this  addition,^  when  extending 
order  to  this,  some  discharge  a  pistol  into  tbnmgfa  a  whole  building,  is  reckoned  at 
the  chimney,  which  produces  no  effect,  about  ^e  per  cent.  Mr.  Hartley  bad  a 
Water  thrown  into  the  chimney  at  the  top  patent  for  this  invention,  and  parliament 
is  eonally  useless,  becawse  it  conies  down  yotcd  a  sum  of  money  towards  defrayinf 
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the  txpeM»$e  of  his  muderoiis  experiments,  tb  eacli  otiier,  and  in  the  sanfe  directiou 

The  same  preserratfve  may  abo  be  ap-  usith  the  first  layer  of  short  laths.    Otct 

plied  to  ships,  fvmitnre,  &e.  Mr.  Hartl^'s  this  second  layer  of  short  laths  there  must 

patent  has  long  since  expired.  Earl  Stanhope  be  spread  another  coat  of  ron^  phtster, 

«lso  discoTered  and  published  a  very  simple  which  should  be  trowelled  level  with  the 

and  efliectnal  method  of  securing  every  tops  of  the  joists   vi^ioat   rising  above 

^md  of  building  against  fire.    This  method  them.     Tlie  roogh  plaster  may  be  made 

be  has  divided  into  three  parts,  viz.  ancler-  of  coarse  lime  and  hair;  or,  instead  of 

fiooring,  extni-lathmg,  and  internieenrnig.  hair,  hay  chopped  to  about  diree  inches  in 

The  method  of  under-flooring  is   either  lengtli  may  be  substituted  with  advantage, 

single  or  double.    In  single  under-flooring.  One  measure  of  common  rough  sand,  two 

•  common  strong  lath  of  oak  or  fir,  aboot  measures  of  slaked  lime,  and  three  mea- 

one  Ibnrth  of  an  inch  thick,  should  be  nail-  sures  of  chopped  hay,  will  form  in  general 

ed  against  each  side  of  every  joist,  and  of  a  very  good  proportioii,  when  sufiioiently 

every  main  timber,  supporting  the  floor  beaten  up  together  in  tiie  manner  of  com- 

which  is  to  be  secured.      Otiier  similar  mon  mortar.    Tlie  hay  shotild  be  put  in 

laths  are  then  to  be  nailed  along  the  whole  after  the  two  other  ingredients  are  well 

length  of  the  joists,  with  their  ends  butting  beaten  up  togedier  with  water.  This  plaster 

against  each  other.    Tlie  top  of  each  of  should  be  made  stiff;  and  when  the  floor- 

these  laths  pr  fillets  ought  to  be  at  1^  inch  ing-boards  are  required  to  be  laid  down 

•below  the  top  of  the  joists   or  timbers  very  soon,  a  fourth  or  fifth  part  of  quick- 

against  which  they  are  nailed ;  and  they  lime  in  powder,  formed    by  dropping  a 

wiU  thus  form  a  sort  of  small  ledge  on  each  smaU  quantity  of  water  on  the  Uinestone 

side  of  all  the  joists.    These  fillets  are  to  a  little  while  before  it  is  used,  and  well 

be  wen  bedded  in  a  rough  plaster  hereafter  mixed  with  this  rough  plaster,  will  cause 

mentioned,  when  they  are  nailed  on,  so  it  to  dry  very  fast    If  any  cracks  appear 

that  there  may  be  no   tnterval  between  in  the  rough  plaster-work  near  the  joist 

Ihem  and  the  joists;  and  the  same  plaster  vrhen  it  is  thorongMy  dry,  they  ought  to  he 

ought  to  be  spread  with  a  trowel  upon  closed  by  washing  them  over  with  a  brush 

the  tops  of  all  the  fillets,  and  along  the  wet  with  mortar-wash ;  this  wash  may  be 

sides  of  that  part  of  the  joists  whi^h  is  prepared  by  puttingtwo  measures  of  qiiick- 

between  the  top  of  the  fillets  and  the  upper  lime  and  one  of  common  sand  in  a  pail, 

edge  of  the  joists.    In  order  to  fill  up  the  and  stirring  the  mature  with  water,  till 

intervals  between  the  joints  that  support  the  vrater  becomes  of  the  consistence  of  a 

the  floor,  short  pieces  of  common  laths,  thin  jelly.    Before  the  flooring-boards  are 

whose  length  is  eqnal  to  the  vridth  of  these  laid,  a  small  quantity  of  very  dry  common 


should  be  laid  in  the  contrary  ^  sand  should  be  strewed  over  the  plaster- 
direction  to  the  joists,  and  close  together  work,  and  struck  smooth  with  a  hollow 
in  a  row,  so  as  to  touch  one  another;  their  rule,  moved  in  tlie  direction  of  the  joists, 
ends  must  rest  upon  the  fiDets,  and  they  so  that  it  may  tie  rounding  between  earb 
ought  to  be  well  bedded  m  the  roogh  plaster,  pair  of  jouts.  The^fauter-work  and  sand 
butare  not  to  be  iintened  with  nails.  They  should  be  perfectly  dry  before  the  boards 
must  then  be  covered  vnth  one  thick  coat  are  bid,  for  fear  of  the  dry-rot.  The 
of  the  roog^  plaster,  which  is  to  be  spread  method  of  under-flooring  may  be  success- 
over  them  to  the  level  of  the  tops  of  the  folly  applied  to  a  wooden  staircase;  but  no 
joists;  and  ui  A  day  or  two  this  ptaster  sand  is  to  be  laid  upon  the  rough  plaster- 
should  be  trowelled  over  close  to  the  sides  work.  The  metliod  of  extra-hithing  may 
of  the  joists  without  covering  the  tops  of  be  applied  to  ceiling  jobts,  to  sloping  roofs, 
thejoistowitfait  Inthe  method  of  double-  and  to  wooden  partitions*  The  thiid 
flooring,  tibe  fillets  and  short  pieces  of  hitha  method,  which  is  ttat  of  inter-securing,  is 
■re  applied  in  the  manner  already  describ-  very  snndar  to  that  of  under-flooring;  hut 
ed;  bat  the  coat  of  rough  pbster  ought  no  sand  is  afterwards  to  be  laid  upon  it. 
to  be  little  more  than  half  as  thick  as  that  Inter-stcoring  is  applicable  to  the  same 
in  the  former  method.  Whilst  this  rough  parts  of  a  building  as  the  method  of  extr». 
ptester  is  laid  on,  some  more  of  the  short  lathing,  but  it  is  seldom  necessary.  Ibe 
pieces  of  laths  above-mentioned  must  be  author  of  this  invention  made  several  ex- 
laid  in  the  intervals,  between  the  joists  periments,  in  order  to  demonstrate  the 
upon  the  first  coat,  and  be  dipped  deep  in  efilcacy  of  these  methods,  in  most  houses 
St.    tbey  should  be  laid  as  ckMeaspoarible  it  is  only  necessary  to.  aecnre  the  floors; 
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and  the  extim  expense  of  iiiider*flooriiif » 
iocJndingeU  matenaby  was  at  that  time  only 
about  niue-pence  per  square  yard,  and  with 
the  use  of  quicklime  a  btt:e  more.  The  extra 
expenw  of  extra^latfaia^  is  uo  more  than  six- 
pence  per  square  yard  for  the  timber  side 
waUs  aud  |)artiCionf;  but  for  the  ceilini; 
aboot  niue-pence  per  square  yard.  But  in 
most  houses  no  extra-tatiiing  is  necessary. 

FiKB,  in  the  art  of  war,  a  word  of  com- 
mand to  the  soldiers,  to  disdiarge  their 
mosquets ;  to  Che  cavalry,  to  discharge  their 
carabines  or  pistols ;  to  the  grenadiers,  to 
fire  their  grenadoes ;  and  to  the  gnnnen,  to 
fire  the  gons. 

TiREy  naming^  is  when  a  rank  of  men, 
drawn  up,  fire  one  aAer  another :  or,  when 
the  tines  of  an  army  are  drawn  ont  to  fire  on 
account  of  a  victory,  each  squadron  or  bat- 
talion takes  it  firom  another,  from  the  right 
of  the  fint  line  to  tbe  left,  and  from  the  left 
to  the  right  of  the  second  line. 

Fire  otim  are  all  sorts  of  anus  diarged 
with  powder  and  ball,  as  cannon,  muaqnets, 
carabines,  pistols,  biuoderbusses,  &c.  See 
Canitom,  Gvn,  &c. 

Fire  ball,  in  the  art  of  war,  a  eompoii- 
tion  of  meal- powder,  sulphur,  salt-petrc, 
pitch,  &c.  about  tlie  bigness  of  a  hand* 
grenade,  coated  over  with  flax,  and  primed 
with  a  slow  composition  of  a  fusee.  This 
is  to  be  thro%vn  mto  tbe  enemy's  works  in 
the  niglit-tiroe  to  discover  where  they  are ; 
or  to  fire  bouses,  galleries,  or  blinds  of  the 
besiegers;  but  they  are  tlicn  armed  with 
spikes,  or  hooks  of  iron,  that  tliey  may  not 
roll  off,  but  stick  or  hang  where  they  are 
designed  to  have  any  effect. 

Fire  poU,  in  tlie  military  art,  small 
earthcm  pot^  into  whidi  is  put  a  charged 
grenade,  and  over  that  powder  enough  till 
the  grenade  is  covered;  then  the  pot  is 
covered  with  a  piece  of  parchment,  and 
two  pieces  of  match  across  lighted :  this 
pot  being  thrown  by  a  handle  of  match, 
where  it  is  designed,  it  breaks  and  fires  the 
powder,  and  bums  all  tliat  ia  near  it,  and 
likewise  fires  the  powder  io  the  grenade, 
which  ought  to  have  no  fuse,  to  the  end  its 
operations  may  be  the  quicker. 

Fire  ihipy  in  the  navy,  a  vesael  charged 
with  artificial  fire-works,  wtiich,  havmg  the 
wind  of  an  enemy's  ship,  grapplea  her,  and 
lets  her  on  fire. 

I'^RE  €9gme.    See  EgoiiiE. 

FIRKIN,  an  English  measure  of  capacity, 
for  things  li«|Qid,  being  the  fourth  part  of 
the  barrel:  it  contains  nine  gallons  of  beer. 

FIRLOT,  n  dry  measure  used  in  Scot- 
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land.  The  oat>firiot  containa  21^  pints  of 
that  coimtry;  the  wheat-firiot  contains 
aboot  tfttt  cubical  inches;  and  the  barley- 
firlot,  91  standard  pints.  Hence  it  ap- 
pears that  tlie  Scotch  wheat-firlot  exceeds 
the  English  bnaliel  by  33  cubical  inches. 

FIRMAMENT,  in  the  Ptolemaic  astro- 
nomy, the  eightii  heaven  or  sphere,  with 
respect  to  the  iievA  spheres  of  the  planets 
wliich  it  surrounds.  It  is  supposed  to  haYe 
two  motions,  a  diurnal  niotioa«  pven  to  it 
by  the  primum  mobile,  from  east  to  west 
about  tlie  poles  of  the  cchptic ;  and  another 
opposite  motion  from  west  to  east,  which 
last  it  finishes,  according  to  T^cho,  m 
£5,412  years;  according  to  Ptolemy,  in 
36,000;  and,  according  t*  CopemicuB,  in 
95,800 ;  in  which  time  the  fixed  star*  retom 
to  the  same  points  in  which  they  vrere  at 
tlie  beginning.  This  period  is  commonly 
called  the  Platonic  year,  or  the  great  year. 

FIRST  fiwiU  and  tenths,  m  law.  Firat 
fruits  are  tbe  profits  of  every  spiritual  living 
for  one  year;  and  tenths  are  the  tenth  of 
the  yearly  value  of  such  living,  given  an- 
ciently to  the  Pope  tlirongliout  all  Christen- 
dom; but  by  Stat  26  Hen.  VIII.  c  3. 
transferred  to  the  King  of  Enghuad.  By 
sut.  27  Hen.  VIII.  c.  3.  no  tenths  are  to 
be  paid  for  the  first  year,  as  then  the  first 
fruits  are  due ;  and  by  several  statnles  In 
the  reign  of  Queen  Ann,  benefices  under 
50/.  per  ann.  shall  be  discharged  of  tbe  pay- 
ment of  first  fruits  and  tenths.  She  also 
restored  the  profits  of  thb  revenue  to  the 
cliurdi,  by  establishing  a  perpetual  fund 
therefiiom,  vested  in  trustees  tor  the  ang- 
mentatioo  of  poor  livings  under  yH»  a  year, 
lliii  it  called  Queen  Anne's  bounty,  and  is 
further  regulated  by  subsequent  statutes ; 
bfit  as  the  number  of  livings  under  501.  was 
at  the  commencement  of  it  5,597,  averaged 
at  231,  per  ann.  its  operation  will  be  very 
slow. 

FISC,  in  the  civil  Uw,  the  treasury  of  a 
prince.  It  differs  from  tlie  a&rarium,  which 
was  tlie  treasury  of  the  public  or  people : 
thus,  when  the  money  arisuig  from  tiie  sale 
of  condemned  pennons'  goods  was  appro- 
priated for  the  nse  of  the  public,  their  goods 
were  said  jraMiMit;  but  when  it  was  dea- 
tined  tor  the  support  of  the  prince  they 
were  called  osii/isc«i>i. 

FISCAL,  in  the  civil  law,  something 
relating  to  the  pecnnhiry  interest  of  the 
prince  4tr  people.  The  dfiiren  appointed 
for  the  management  of  tlie  fisc  were  called 
prscunif arss  /set,  and  advocati  fitd ;  and 
among  tlie  cases  enumerated  in  tht  consU* 
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tttUom  of  llie  enpire,  wbere  it  was  their 
bosinen  to  plead,  one  U  ^gaimt  tboie  who 
have  beeo  condemiied  to  pay  a  fiae  to  the 
ttc  om  accsomit  of  their  litigipuflnewy  or  fri- 
volouf  appeab. 

FIBHy  io  nataral  histoiy,  constitute*  a 
chifs  of  aniiDab  which  have  no  feet,  bat 
always  fiaa;  add  to  this,  that  their  body  is 
either  alto^ther  aaked,  or  only  covered 
with  scales ;  and  that  they  are  aquatic 
ammals,  which  live  mostly,  if  not  always,  in 
water.    See  Pitc;ss. 

Fish,  ui  faiw,  the  property  in  fish  in  a 
river  is  in  the  lord  of  the  manor,  where  he 
bsB  the  soil  on  both  sides ;  but  where  the 
river  ebbs  and  flows,  and  is  an  arm  of  the 
sea,  it  is  common  to  all,  and  he  who  ciaifli^ 
«  privilege  most  prove  it  To  secure  the 
property  of  fish  in  ponds,  or  drains,  there 
•re  soversl  ststates,  creating  offences  and 
enactiqg  pnnishinents  with  respect  to  them, 
which  are  loo  numerous  to  be  here  men- 
tioned. 

FiSHSS,  in  heraldry,  are  the  emblems 
of  stieaee  and  watchfulness,  and  are  borne 
either  upright,  Imbowed,  extended,  endor- 
sed reqMctiag  each  other,  surmounting  one 
another,  fretted,  4cc. 

In  blatoning  fishes,  those  borne  feeding 
should  be  termed  dcTouring ;  all  fishes 
bonie  upright  and  having  fins  should  be 
bfauKmed  hauriant ;  and  those  borne  trans- 
jrene  the  escutcheon  mmt  be  termed 
naunt. 

FISHERY,  a  pbioe  where  great  numbers 
of  fish  are  caof^t. 

The  principal  fisheries  for  salmon,  her- 
ring, mackarel,  pilchanis,  5&c.  are  along  die 
coasts  of  Engiaiid,  ScotUmd,  and  Irehind ; 
for  cod  on  the  banks  of  Newfoandland ;  for 
whales,  about  Greenland ;  and  fi>r  pearls, 
in  the  East  and  West  Indies. 

FisnBRY  denotes  alM>  the  commerce  of 
fish,  more  particularly  the  catchmg  them  for 
sale. 

Were  we  to  eater  mto  a  veiy  murate  and 
particniar  oonsideration  of  fisherj^s,  as  at 
present  established  in  this  kingdom,  this 
article  would  swell  beyond  its  proper 
bounds;  because  to  do  justice  to  a  subject 
of  that  concei*nment  to  the  British  nation, 
requires  a  very  ample  and  distinct  discus- 
sion. We  slivUI,  however,  observe,  that 
smca  tiie  coasts  of  Great  Britain  and  Ire- 
Ind  abound  with  the  asost  valuable  fish ; 
and  smce  fisheries^  if  snccessfid,  become 
prrmanenr  nuneries  for  breeding  espert 
wnmm  ;iti$B,  duty  w#  owe  to  ow  coun^ 
tiy,  lor  its  aatiml  secqiily:,  t»  es^tend 
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this  trade  to  the  utmost.  No  nation  can 
liave  a  navy,  where  there  is  not  ii  fiuid  of 
business  to  breed  and  employ  seamen, 
without  any  expense  to  the  public,  and  no 
trade  is  so  wetl  calcuhited  for  training  np 
these  useful  members  of  this  society,  as 
fisheries. 

Theritnation  of  the  British  coasts  is  the 
most  advantageous  for  catching  fish  in  the 
world;  the  Scottish  islands,  particularly 
those  to  the  north  and  west,  tie  most  com- 
modious for  carrying  on  the  fishing  trade 
to  peifeetioa;  for  no  country  in  Europe 
can  pretend  to  come  up  to  Scotland  in  the 
abundance  of  the  finest  fish,  with  which  its 
various  creeks,  bays,  rivers,  lakes,  and 
coasts  are  replenished.  King  Charles  I. 
was  so  sensible  of  tiie  great  advantage  ta 
be  derived  from  fisheries,  that  he  began 
the  experiment,  together  with  a  company 
of  merchanti ;  but  the  civihwar  soon  occa- 
sioned that  project  to  be  set  aside.  King 
Chaifes  II.  made  a  like  attempt,  bat  his 
pressmg  wants  made  him  withdraw  what 
money  he  had  employed  that  way,  where- 
ttpon  the  merchants  that  joined  with  him, 
did  so  too.  Since  tlie  union,  several  at- 
tempts have  lieen  made  to  retrieve  the  fish- 
eries, and  a  coiporation  settled  to  that  ef- 
fect, entitled  the  Royal  British  Fishery. 

In  the  year  1750,  the  parliament  of  Great 
Britain  taking  the  state  of  the  fisheries  Into 
consideration,  an  act  was  puaed  for  the 
encouragement  of  the  v^tt  herring  fishery, 
granting  a  charter,  vHiereby  a  corporation 
is  created,  to  continue  twenty-one  years, 
by  the  name  of  tiie  Society  of  the  Free 
British  Fishery,  to  be  under  the  direction 
of  a  gover^,  president,  vice-president, 
council.  See.  who  are  to  continue  in  pfllce 
the  space  of  three  years,  with  power  to 
make  by-laws,  &c.  and  to  raise  a  capital  of 
500,0001.  by  way  of  subscription.  And 
any  number  of  penons,  who,  in  any  part 
of  Great  Britain,  shall  subscribe  10,000/. 
into  the  stock  of  thiti  society,  under  the 
mmie  of  tbe  Fishing  Chamber,  and  cany  on 
the  said  fishery  on  their  own  account  of 
profit  and  loss,  shall  be  entitled  to  the  same 
bounty  allowed  to  tiie  society.  Tbe  boimly 
Is  50s.  the  tun,  to  be  paid  yeariy,  for  four- 
teen  years,  besides  three  per  cent  for  tlie 
money  advanced  by  each  chamber.  The 
act  contains  other  proper  regufaitioiis  rela- 
tive to  the  nets,  marks  on  the  herriug-bar- 
rels,  number  of  hands,  and  the  qiiaatity  of 
salt  that  is  entitled  to  the  boimty,&c.  It  is 
then  by  the  encouragement  given  by  this 
act,  that  vre  now  see  a  laudable  emuhtion 
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4>reTuUiig  all  over  the  two  kingdonis,  and        FfBRBRTy  greeti  cmI.    The  chiei^  fisheries 
tiahing  busses  6tted  out  from  almost  every  for  greea  cod  ar^in  the  bay  of  Canada,  on 
port,  in  order  to  repair  to  the  Shetland  the  great  bank  of  Newfoondland,  and  oo 
•islands,  where  the  herring  fishery  is  carried  tlie  isle  of  6t  Peter,  and  the  isle  of  Sable, 
'On  with  an  ardour  becoming  so  important  a  to  which  places  vessels  resort  from  diven 
hnnch  of  trade.    Scotland,  which  soiTered  parts  both  of  Europe  and  America.    They 
incredibly  fi'om  the  neglect  of  this  valuable  Are  from  100  to  150  tons  burthen,  and  will 
«nd  natural  produce  of  tlie  seas,  has  not  catch  between  30  and  40  thousand  cod 
been  backward  to  joui  in  a  scheme  that  each.    The  most  essential  part  of  the  fish- 
tends  so  evidently  to  its  own  advantage;  ery,  is  to  have  a  master  who  Jiloows  how  to 
for  the  cities  of  Edinburgh  and  Glas|^w,  cut  up  the  cod,  one  who  is  skilled  to  take 
the  towns  of  Montrose,   Dundee,  Perth,  the  head  off  properly,  and  above  all,  a  good 
Inverness,  and  some  other  borougiut,  have  Salter,  on  which  the  preserving  them,  and 
-raised  the  proper  sum,  and  chambers  haye  consequently  the  success  of  the  voyage  de- 
been  erected  in  each  of  them ;  the  gentle-  pends.    The  best  season  is  from  the  begin- 
men  of  estates  adjoining  to  the  respective  ningof  February  to  the  eud  of  April;  the 
places  above-mentioned,   liberally  contri-  fish,  which  in  the  winter  retire  to  the  deep- 
buting  with  merchants  towards  the  prose-  est  water,  coming  then  on  the  banks,  and 
cution  of  an  undertaking  so  visibly  tending  fiittening  extremely.    What  is  caught  firom 
to  the  good  of  their  country  in  general.  March  to  June  keeps  well,  but  fiiose  taken 

Fishery,  wuhacy.   Anchovies  are  fished  in  July,  August^  and  September,  when  it  is 

on  the  coast  of  PrOvence,  in  the  months  of  warm  on  the  banks,  are  apt  to  spoil  soon. 

May,   June,  and  July,    at  which  seafton  Every  fisher  takes  but  one  at  a  time;  the 

shoals  of  this  fish  regntoriy  come  into  the  most  expert  will  take  from  350  to  400  in  a 

Mediterranean   through   the  Streights  of  day,  but  thatistfaemost,  tiieweigVit  ofthe 

Gibraltar.-    lliey   are   likewise  found  in  fish,  and  the  great  coldness  on  the  bank, ' 

plenty  in  the  river  of  Genoa,  on  the  coast  fatiguing  very  much.    As  soon  as  the  cod 

of  Sicily,  and  ou  that  tj^  the  isl^d  oi  Gor-  are  taken,  the  head  is  taken  off;  they  are 

gone  opposite  to  Leghorn ;  these  last  are  opened,  gutted,  and  salted,  and  the  Salter 

reckoned  the  best.    It  is  remarkable  that  stows  them  in  the  bottom  of  the  hold,  head 

'ttnchovies  are  seldom  fished  but  in  the  night  to  tail,  in  beds  a  fathom  or  two  square ; 

time.    If  a  fire  be  kmdled  on  the  poops  of  layuig  hiyers  of  salt  and  fish  alternately, 

the  vessels  used  for  this  fishing,  the  ancho-  but  never  mixing  fish  caught  on  different 

vies  will  come  in  greater  numbers  into  the  days.    When  they  have  lain  tiius  three  t>r 

nets ;  but  then  it  is  asserted,  that  the  an-  four  days  to  drain  off  the  water,  they  are 

chovics  taken  thus  by  fire,  are  neither  so  replaced  in  another  part  of  .the  ship,  and 

good  Qor  so  firm,  and  will  not  keep  so  well,  salted  again ;  where  they  remain  till  tiie 

.as  those   whkh   are  taken   without  fire,  vessel  is  loaded.    Sometimes  they  are  cut 

When  the  fishery  is  over,  they  poll  off  the  in  thick  pieces,  and  put  up  in  barrels  for 

heads  of  all  the  anchovies,  gut  them,  and  the  conveniency  of  carriage, 
afterwards  range  them  in  barrels  of  differ-        Fishery,  dry  cod.    The  principal  firiiery 

ent  weights,  the  largest  of  which  do  not  for  diy  cod,  is  fi^m  Cape  Rose  to  the  Bay 

weigli  above    twenty-five    or    twenty-six  desExportB,along'thecoa8tofPlacentla,in 

pounds,  and  they  put  a  good  deal  of  salt  which  compass  there  are  divers  commodious 

in  them.    Some  also  pKkle  them  in  small  ports  for  the  fish  to  be  dried  in.    These, 

earthen  pots  made  on  purpose,  of  two  or  though  of  the  same  kmd  with  the  fresh  cod, 

three  pounds  weight,  more  or  less,  whidi  are  much  smaller,  and  therefore  fitter  to 

they  cover  with  plaster,  to  keep  them  the  keep,  as  the  salt  penetrates  more  easily 

better.  into  them.    Tlie  fishery  of  both  is  much 

Fishery,  cod.    There  are  two  kmds  of  alike,  only  this  latter  is  more  expensive,  as 

cod  fish,  the  one  green  or  white  cod,  and  it  takes  up  more  time,  add  employs  mora 

the  other  dried  or  cured  cod,  though  it  it  hands,  and  yet  scarce  half  so  mnch  salt  la 

all  the  fame  fish  difilerently  prepared ;  the  spent  in  this  as  in  the  other.    The  bait  is 

ibrmer  being  sometimes  salted  and  bar-  herrings,  ofwhich  great  quantities  are  taken 

relied,  then  taken  out  for  use ;  and  the  lat-  on  the  coast  of  Placentia.    When  several 

ter  having  lahi  some  considerable  Ifane  in  vessels  meet,  and  intend  to  fish  hi  the  same 

salt,  dried  in  the  son  or  smoke.    We  shall  port,  he  whose  shallop  first  touches  grouml, 

therefore  speak  of  each  of  these  apart,  and  becomes  entitled  to  the  quality  and  piivi* 

fotof  legesof  admiimi:  he  has  the  choioeof  hii 
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statioa,  and  the  reftml  of  all  the  wood  on  other  smaller  fish  in  the  same  niinmcr,  but 
the  coast  at  his  arrival.  As  fast  as  the  mas-  most  of  these  are  ibr  home  consumption. 
ten  arrive,  they  unrig  all  their  vessels,  leav-  Fishery,  eand.  See  CoRAhfi^ery. 
iDg  nothing  bat  the  shrOods  to  sustain  the  Fishery,  henitig.  Herrings  are  chiefly 
masts,  and  in  the  mean  time  the  mates  pro-  fbnnd  in  the  North  Sea.  They  are  a  fish  of 
vide  a  tent  on  shore,  covered  with  branches  passage,  and  commonly  go  in  shoals,  being 
of  trees,  and  sails  over  them,  with  a  scaf-  very  fond  of  following  fire  or  light,  and  in 
fold  of  great  tmnks  of  pines,  twelve,  fifteen,  their  passsige  they  resemble  a  kind  of  light- 
sixteen,  and  often  twenty  feet  high,  com-  ning.  About  the  beginning  of  June,  an 
Bonly  firom  forty  to  sixty  feet  long,  and  incredible  shoal  of  herrings,  probably  much 
about  oiie  thurd  as  much  m  breadth.  While  larger  than  the  land  of  Great  Britam  and 
the  scaffold  is  preparing,  the  crew  are  fish-  Irehind,  come  fipom  the  north  on  the  suifiice 
ing,  and  as  fast  as  they  catch  they  bring  of  the  sea :  their  approach  is  known  by  the 
their  fish  ashore ;  open  and  salt  them  upon  hovering  of  sea  fowl  in  expectation  of  prey, 
moveable  benches;  but  the  main  salting  is  and  by  the  smoothness  of  the  water ;  but 
peiformed  on  the  scaffold.  When  the  fish  where  they  breed,  or  wliat  particular  phu;e 
have  taken  salt,  they  wash  and  hang  them  they  come  froiA,  cannot  be  easily  disco- 
to  drain  on  rails ;  when  drained,  they  are  vered.  As  this  great  shoal  passes  between 
hud  on  kinds  of  stages,  which  are  small  the  shores  of  Oreenhmd  and  the  North 
pieces  of  wood  hid  across,  and  covered  Cape,  it  i^  probably  confined,  and  as  it 
with  branches  of  trees,  having  the  leaves  reaches  the  extremities  of  Great  Britain,  is 
stripped  off  for  the  passage  of  the  air.  On  necessarily  divided  into  two  parts.  For  we 
these  stages  they  are  disposed,  a  fish  thick,  find  one  part  of  the  herrings  steering  west, 
head  against  tail,  vrith  the  back  uppermost,  or  south-west,  and  leaving  the  islands  of 
and  are  turned  care^ly  four  tunes  every  Shetland  and  Orkney  to  the  left,  pass  on 
twenty-four  hours.  When  they  begin  to  towards  Irehmd,where,  being  interrupted  a 
dry,  they  are  laid  in  heaps  ten  or  twelve  second  time,  some  keeping  the  shore  of 
thick,  in  order  to  retain  thair  warmth;  Britain,  pass  away  south,  down  St.  Geoige's 
and  every  day  the  heaps  are  enlarged,  till  channel ;  while  the  other  part,  edging  off  to 
they  become  double  their  first  bulk ;  then  the  south-west,  coast  the  western  ocean, 
two  heaps  are  joined  together,  which  they  till  they  reach  tiie  south  shore  of  Ireland, 
tnm  every  day  as  before ;  bstly,  they  are  and  then  steering  sooth-east,  join  the  rest  m 
salted  again,  beginning  with  those  first  St.  Geoige*8  channel.  The  other  part  of 
waited,  and  being  laid  in  huge  piles,  they  the  fint  division  made  in  the  north,  parting 
remain  in  that  situation  till  they  are  car-  a  little  to  the  east  and  south-east,  pass  hy 
lied  on  board  the  ships,  where  they  are  laid  Shetland,  and  then  make  the  point  of  Bo- 
on the  branches  of  trees  disposed  fi>r  that  chan-ness,  and  the  coast  of  Aberdeen,  fill- 
purpose,  upon  the  ballastf  and  ronnd  the  ing  as  they  go  all  the  bays,  firths,  creeks, 
ship,  vritlk  mats  to  prevent  their  contract-  ice,  vrith  their  innumerable  multitudes, 
ing  any  moisture.  Hence  they  proceed  forward,  pass  by  Dun- 
Tliere  are  four  kinds  i»f  commodities '  bar,  and  rounding  the  high  shores  of  St. 
drawn  from  cod,  via.  the  sounds,  the  tongues,  Abbe's  Head,  and  Berwick,  are  seen  agam 
Hie  roes,  and  the  oil  extracted  from  the  off  Scarborough ;  and  even  then  not  dimi- 
Itver.  The  first  is  salted  at  tjie  fishery,  to-  nished  in  bulk,  till  they  come  to  Yarmoutii- 
getber  vrith  the  fish,  and  put  up  in  barrels  Roads,  and  from  thence  to  the  mouth  of 


from  6  to  700  poonds.  The  tongues  are 
done  in  like  mamer,  and  brought  in  barrels 
from  4  to  500  poonds.  The  roes  are  also 
salted  in  barrels,  uid  serve  to  cast  into  the 


the  Thames,  after  which,  passing  down  the 
British  channel,  they  seem  to  be  lost  in  the 
Western  Ocean. 
The  vast  advantage  of  this  fisheiy  to  our 


sea  to  draw  fish  together,  and  particniariy  nation  is  very  obvious,  when  we  consider 

pilchards.    Tlie  oil  comes  in  barrels,  fi«m  that  though  herrings  are  found  upon  the 

400  to  5t0  pounds,  and  is  used  in  dressing  shores  of  North  America,  they  are  never 

leather.    The  Scots  catch  a  small  kind  of  seen  there  in  such  quantities  as  with  us,  and 

cod  oo  the  coast  of  Buchan,  and  all  along  tliat  they  are  not  to  be  met  with  in  consi- 

the  Murray  Firth  on  both  sides ;  as  alap  in  derable  numbers  in  any  of  the  southern 

the  Firth  of  Forth,  Clyde,  &c.  which  is  kmgdomsof  Europe,  as  Spain,  Portugal,  or 

mnch  eiteemed.    They  salt  and  diy  them  the  southern  parts  of  France ;  on  the  side  of 

in  the  sun  upon  rocks,  and  somethnes  in  the  ocean,  or  in  the  Mediterranean,  or  on 

4h^  chimney.    They  also  cure  skait,  and  the  coast  of  Afirica.    There  are  two  seasons 
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for  fifhing  heniog,  the  lirat  from  June  to  the 
eodof  Aogust,  and  theiecond  inaatumo^ 
when  the  fop  become  Tery  fiivonrable  for 
Uiis  kind  of  iiabing.  llie  Datch  begin  their 
herring-fis^uig  on  tlie  t;4tb  of  Jone,  and  em- 
ploy no  less  than  «000  vessels  therein,  cal- 
led bosses,  being  between  45  and  GO  tons 
burden,  and  carrying  three  or  four  small 
cannon.  They  never  stir  out  of  port  with- 
out a  convoy,  unless  tJiere  be  enough  toge- 
ther to  make  about  18  or  20  cannon  among 
them,  ill  which  case  they  arc  allowed  to  go 
in  company.  Before  they  go  out,  they 
make  a  verbal  agreement,  which  has  the 
same  force  as  if  it  were  in  writing.  The 
regulations  of  the  admiralty  of  HoUand  are 
partly  followed  by  the  French,  and  other 
nations,  and  partly  improved  and  augment- 
ed with  new  ones,  as,  that  no  fisher  shall  cast 
his  net  within  a  hundred  fathoms  of  another 
boat:  that  while  the  nets  are  cast,  a  light 
shall  be  kept  on  the  hind  part  of  the  vessel : 
that  when  a  boat  is  by  any  accident  obliged 
to  leave  off  fishing,  the  light  shall  be  cask 
into  the  sea :  tiiat  when  the  greater  part  of 
a  fleet  leaves  off  fishing,  and  casts  anchor, 
the  rest  shall  do  the  same,  &c.  By  the  late 
act  of  parlmmeiit  in  Great  Britain,  the  re- 
gulations are,  that  every  vessel  entitled  to 
the  bounty,  must  carry  twelve  Winchester 
bushels  of  salt  in  new  barrels,  for  every  hut 
of  fish  such  vessel  is  capable  ofholdmg ;  and 
as  many  more  new  barrels  as  such  vessels 
can  carry;  and  two  fleets  of  tanned  nets, 
that  is,  a  vessel  of  seventy  tons  shall  cany 
one  fleet  of  50  nets,  each  net  to  be  50  yards 
fun  upon  its  rope,  and  seven  fiiflioms  deep ; 
and  so  in  proportion  for  greater  or  smaller 
vessels;  and  be  provided  with  one  other 
fleet  of  fifty  like  nets,  on  board  a  tender,  or 
left  on  shore  in  a  proper  place  for  Ifae  use 
of  the  said  vessel,  dec 

Tliere  is  nothing  particolar  in  the  manner 
of  fishing.  The  nets  wherein  the  fish  are 
drawn  should  regularly  have  their  meshes 
an  inch  square  to  let  all  the  lesser  fry  go 
througli. 

Curing  and  preparing  herring.  The  com- 
merce of  herring,  both  white  or  pickled, 
and  red,  is  very  considerable.  The  white 
Dutch  herrings  are  the  most  esteemed,  be- 
ing dbtinguished  into  four  sorts,  according 
to  their  sizes ;  and  the  best  are  those  that 
are  fat,  fleshy,  firm,  and  white,  salted  the 
tame  day  they  are  taken  with  good  salt,  apd 
well  barrelled.  The  British  herrings  are 
little  inferior,  if  not  equal  to  the  Dutch ; 
for  in  spite  of  all  their  endeavours  to  conceal 
the  secret,  their  method  of  curing,  lasting, 


or  cashing  the  herriQgs,has  been  discovered^ 
and  is  as  foUows.  After  they  Iwve  hauled 
in  their  nets,  which  they  drag  in  the  stems 
of  their  vessels  backwards  and  forwards  in 
travenung  the  coast,  they  throw  them  upon 
the  shipls  deck,  which  is  cleared  of  eveiy 
thing  fbr  that  purpose ;  the  crew  is  separat- 
ed into  sundry  divisions,  and  each  division 
lias  a  peculiar  task:  one  part  opens  and 
guts  the  herrinp,  leaving  the  melts  and 
roes :  another  cures  and  salts  them»  by  lin- 
ing or  rubbing  their  miide  with  salt:  tha 
next  packs  them,  and  between  each  row 
and  division  they  sprinkle  handfuls  of  salt : 
fanttly,  the  cooper  puts  tlia  finishing  hand  to 
all  by  heading  the  casks  very  tight,  and 
stowing  them  in  the  hold.  It  is  customary 
with  ns  to  wash  the  herring  ui  fresh  water, 
and  steep  them  12  or  15  hours  in  a  strong 
brine  bdbre  we  proceed  to  barrel  them. 

Red  kitringi  must  lie  S4  hours  in  thh 
brine,  in  as.  much  as  they  are  to  take  all 
their  salt  there,  and  when  they  are  taken 
out,  they  are  spitted,  that  is,  strmig  by  the 
head  on  little  wooden  spits,  and  then  hung 
in  a  chunney  made  for  that  purpose.  After 
which  a  fire  of  brushwood,  wliich  yields  a 
deal  of  smoke,  but  no  flame,  being  made 
under  them,  they  remain  there  till  sufficient- 
ly smoked  and  dried,  and  are  afterwards 
barrelled  up  for  keeping. 

FiimRY,  mackreL  The  mackrel  are 
found  in  large  slioals  in  the  ocean,  but  es- 
pecially on  the  French  and  English  coasts. 
They  enter  tlie  English  channel  in  April, 
and  proceeding  as  the  summer  advances, 
about  June  they  are  on  the  coasts  of  Corn- 
wall, Sussex,  |ii  ormandy,  Picardy,  &c.  where 
the  fishery  is  most  considerable.  Hiey  are 
taken  either  widi  a  Ime  or  nets:  the  latter 
is  preferable,  and  is  usually  performed  in 
the  night  time.  They  are  pickled  two 
ways,  first  by  openhigand  guttmg  them, 
ahd  crammkig  their  beUies  as  hard  as  pos- 
sible with  salt,  by  means  of  a  stick,  and 
then  laying  them  in  rows  at  tlie  bottom  of 
the  vessel,  strewing  salt  between  each  layer. 
The  second  way  is  putthig  them  directly 
into  tubs  full  of  brine,  made  of  salt  and 
fMi  water,  and  leavhig  them  to  steep  till 
they  have  taken  salt  enough  to  keep.  After 
4his,  they  are  barrelled  up  and  pressed  dooe 
down. 

Fishery,  pettrL    See  PBARL>Ssft«rgf. 

Fishery,  pilchard.  Tlie  chief  pilchard 
^heries  are  along  the  coasts  of  Dalmatia, 
on  tlie  coast  of  Brctagne,  and  along  the 
coasts  of  Cornwall  and  Devonshhe.  That 
of  Dalmatia  is  very  plentifiil:  that  on  the 
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coasts  of  Bretagne  employs  annually  about  tfaerefoiey  coming  up  thto  the  riven,  are 

960  itips.    The  pilchards  caught  on  our  admitted  into  these  grates,  whidi  open,  and 

coast*,  though  bigger,  are  not  so  much  va*  suffer  tliem  to  pass  through,  but  shut  again. 

Iced  as  tliose  on  the  coasts  of  Fhrnce,  owing  and  prevent  their  return.    Salmon  are  also 

principaUy  to  their  not  being  so  thoroughly  cau^t  witli  a  spear,  which  they  dart  into 

cured.     Tliey  naturally  follow  the  light,  him  when  they  see  him  swimming  near  the 

which  contributes  much  to  the  facility  of  surface  of  the  water.    It  is  customary  like- 

the  tisbery :  the  season  is  from  June  to  wise  to  catch  them  with  a  candle  and  Ian* 

September.    On  the  coasts  of  France  they  thorn,  or  wisp  of  straw  set  on  fire ;  for  the 

make  use  of  the  roes  of  the  cod-fish,  as  a  fisli  naturally  following  the  light,  are  struck 

iMiit,  which  thrown  into  the  sea,  makes  with  the  spear,  or  taken  in  a  net  spread  for 

them  rise  from  the  bottom,  and  run  uito  that  purpose,  and  lifted  witli  a  sudden  jerk 

the  nets :  on  our  coasts  there  are  persons  from  the  bottom.    We  noake  no  mention 

posted  ashore,  who  spying  by  the  colour  of  of  the  method  of  catching  safanon  with  a 

the  water  where  the  shoals  are,  make  signs  line  or  book,  because  it  is  much  the  same 

to  the  boats  to  go  among  them  to  cast  their  with  trout  fiahing. 

nets.    IVhen  taken,  they  are  brought  on  Curing  aaknon.    When  the  salmon  are 
shore  to  a  warehouse,  where  they  are  laid  taken,  tliey  open  them  along  the  back,  take 
up  b  broad  piles,  supported  witli  backs  and  out  the  guts  and  gills,  and  cut  out  the  great- 
sides,  and  as  they  are  piled  they  salt  them  est  part  of  tfie  bones,  endeavouring  to  make 
with  bay  salt,  in  which  lying  to  soak  20  or  the  inside  as  smooth  as  possible,  then  salt 
30  days,  they  run  out  a  deal  of  blood,  witii  the  fish  in  huge  tubs  for  the  purpose,  where 
dirty  pickle  and  bittern:  then  they  wash  they  lie  a  considerable  time  soakuig  in  brine, 
them  clean  in  sea-water ;  and  when  dry,  bar-  and  about  October  they  are  packed  close 
rel  and  press  them  hard  down  to  squeeze  up  in  barrels,  and  sent  to  Londoi^  or  ex- 
out  the  oil,  which  iasnes  out  at  a  hole  in  the  port^  up  the  Mediterraneain.    They  have 
bottom  of  the  cask.    The  Cornish  men  ob-  also  in  Scotland  a  great  deal  of  salmon  salted 
serve  of  the  pilchard,  that  it  is  the  least  in  the  common  way,  which  after  soaking  in 
fish  in  size,  moat  in  number,  and  great-  brmeacompetenttime,  is  well  pressed,  and 
est  for  gun,  of  any  they  take  out  of  tiie  then  dried  in  smoke:  this  is  called  kipper, 
sea.  and  b  chiefly  made  for  home  consumption. 
Fishery,  solmoa.  The  chief  salmon  fish-  and  if  properly  cured  and  prepared,  is  rock- 
eries in  Europe  are  in  England,  Scotland,  oned  very  delicious, 
and  Ireland,  in  the  riven  and  sea-coasts  Fishery,  shtr^on.    The  greatest  stur- 
adjohiing  to  the  river  mouths.    Those  most  gcon  fishery  is  m  the  mouth  of  the  Volga, 
distinguished  lor  salmon  in  Scotiand,  are  on  the  Caspian  Sea,  where  the  Muscovites 
tiie  river  Tweed,  the  Clyde,  the  Tqr,  the  employ  a  great  number  of  hands,  and  catch 
Dee,  tiie  Don,  the  Spey,  tiie  Ness,  the  theminakmdofmclosiu'eformed  by  huge 
Bewley,  Sec.  in  most  of  which  it  is  very  stakes,  representing  the  letter  Z,  repeated 
common  aboot  the  height  of  summer,  espe-  several  times,    lliese  fisheries  are  open  on 
nally  if  the  weather  happen  to  be  very  hot,  tlie  side  next  the  sea,  and  close  on  tiie 
to  catch  four  or  ^^e  score  vf  salmon  at  a  other,  by  which  means  the  fish  ascending  in 
draught    The  chief  rivers  in  England  for  tiie  season  up  the  river  are  embarrassed  in 
salmon  are  tiie  Tyne,  the  Trent,  the  Severn,  these  narrow  angular  retreats,  and  thus  are 
and  tiie  Hiames.     The  fishing  usually  be-  easily  killed  with  a   harping-iron.     Stur- 
gins  about  January,  and  in  Scotiand,  they  geons,  when  fresh,  eat  deliciously ;  and  in 
are  obliged  to  give  over  about  the  Idtii  of  order  to  make  them  keep  they  are  salted 
August,  because,  as  it  is  then  supposed  the  or  pickled  in  Uirge  pieces,  and  put  up  in 
fish  com^up  to  spawn.  It  would  be  quite  cags  from  thirty  to  fifty  pounds.    But  the 
depopulating  the  riven  to  continue  fishing  great  object  of  this  fishery  is  the  roe,  of 
any  longer.    It  is  performed  with  nets,  and  which  the  Muscovites  are  extremely  fond, 
sometimes  with  a .  kind  of  locks  or  wean  and  of  which  is  made  the  cavear  or  kavia, 
made  on  purpose,  which  in  certain  places  so  much  esteemed  by  the  Italians.    See 
liave  Iron  or  wooden  grates  so  disposed,  in  Cavear. 

an  angle,  tiiat  being  impelled  by  any  force  Fishery,  whale.     Whales    are   chiefly 

in  a  contrary  direction  to  the  coune  of  the  caught  in  the  North  Sea :  the  largest  sort 

river,  tiiey  may  give  way  and  open  a  little  are  found  about  Greenland,  or  Spitzbergen. 

at  tiie  point  of  contact,  and  immediately  At  the  fint  discovery  ofthis  country,  whales 

•hut  again,  closing  the  angle.    The  salmon,  not  beini^  used  to  b«  disturbed,  frequentiy 
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tame  into  the  very  bays,  and  were  arcord- 
iogly  killed  almost  close  to  the  shore,  so 
ttiat  the  blubber  beuig  cat  off  was  imme- 
diately boiled  into  oil  on  tlie  spot.  The 
ships,  in  tliose^  times,  took  in  notliing  bnt 
the  pure  oil  and  the  ^o»9  and  all  the  biisi- 
nrss  was  executed  in  tlie  country,  by  which 
means,  a  ship  could  brin;;  home  the  product 
of  many  more  whales  than  she  can  accord- 
infr  to  the  present  method  of  conducting 
this  trade.  The  fishery  also  was  then  so 
plentiful,  that  they  were  obliged  sometimes 
tn  send  other  ships  to  fetch  off  the  ^il  they 
had  made,  tlie  quantity  being  more  than 
the  fishing  ships  could  bring  away.  Rut 
time  and  change  of  circumstances  h^ve 
shifted  the  situation  of  this  trade,  llie 
ships  coming  in  such  numbers  from  Holland, 
Denmark,  Hamburgh,  and  other  northern 
countries,  all  intruders  upon  tlte  English, 
who  were  the  first  discoverers  of  Greenland^ 
disturbed  the  whales,  and  gradually,  as 
other  fish  often  do,  forsaking  tlie  place, 
were  not  to  be  killed  so  near  the  shore  as 
before ;  but  are  now  found,  and  lu&^c  been 
so  ever  since,  in  tlie  openings  and  spaces 
among  tlie  ice,  where  they  have  deep  water, 
and  wher^  they  go  sometimes  a  great  many 
leagues  from  the  shore. 

The  whale  fishery  begins  in  May,  and 
continues  all  June  and  July ;  but  whether 
the  sliips  have  good  or  bad  success  they 
must  come  away  and  get  clear  of  the  ice  by 
the  end  of  August ;  so  that  in  the  month  of 
September,  at  fiirthest,  they  may  be  expect- 
ed home ;  but  a  ship  that  meets  with  a  for- 
tunate and  early  fishery  in  May,  may 
return  in  June  or  July. 

The  manner  of  taking  whales  at  present 
is  as  follows :  as  soon  as  the  fishermen  hear 
the  whale  blow,  they  cry  out  fiUl !  fiill !  and 
every  ship  gets  out  its  long-boat,  in  each  of 
which  there  are  six  or  seven  men;  they 
row  till  they  come  pretty  near  the  whale, 
then  the  harpooner  strikes  it  with  the  har- 
poon. Tliis  requires  great  dexterity,  for 
through  the  bone  of  his  head  there  is  no 
striking,  but  near  his  spout  there  is  a  soft 
piece  of  flesh,  into  which  the  iron  sinks 
witli  ease.  As  soon  as  he  is  struck  they 
take  care  to  give  him  rope  enougti,  other- 
wise when  he  goes  down,  as  he  frequently 
does,  he  would  inevitably  sink  the  boat : 
this  rope  he  draws  with  such  violence,  that, 
if  it  were  not  well  watered,  it  would  by  its 
friction  against  the  sides  of  tlie  boat  be 
soon  set  on  fire.  The  line  fastened  to  tlie 
harpoon  is  six  or  seven  fathoms  long,  and  is 
-called  the  fore-runner :  it  is  made  of  the 


finest  and  softest  hemp  that  it  may  slip  tb« 
easier :  to  thi»  they  join  a  heap  of  lines  of 
90  or  100  fathoms  each,  and  when  there 
are  not  enough  in  one  long  boat  they  bor- 
row from  another.    The  man  at  the  helm 
observes  which  way  the  rope  goes,  and 
steers  the  boat  accordingly,  that  it  may  run 
exactly  oat  before ;   for  tlie  whale  runs 
away  with  the  line  with  so  much  rapidity  that 
be  would  overset  the  boat  if  it  were  not 
kept  straight.  When  the  wliale  is  struck,  the 
other  long  boots  row  before  and  observe 
which  way  the  line  stands,  and  sometimes 
pull  it ;  if  they  feel  it  stiff  it  is  a  sign  the 
whale  still  pulls  in  strength,  but  if  it  hangs 
loose  and  the  boat  lies  equally  high  before 
and  behind  upon  the  water  they  pull  it  in 
gently,  but  take  care  to  coil  it  so  that  the 
whale  may  have  it  again  easily  if  he  reco- 
vers strength:   they  take  care,  however, 
not  to  give  him  too  much  line,  because  he 
sometimes  entangles  it  about  a  rock  and 
puUs  out  the  harp<)on.    The  fiit  whales  do 
not  sink  as  soon  as  dead,  but  the  lean  ones 
do,  and  come  up  some  days  afterwards.  As 
long  as  they  see  whales  they  lose  no  time 
in  cutting  up  what  they  have  taken,  bnt 
keep  fishing  for  others :  when  they  see  no 
more,  or  have  taken  enough,  they  begin 
with  taking  off  the  fiit  and  whiskers  in  tlie 
following  manner :  the  whale  being  lashed 
along  side,  they  lay  it  on  one  side  and  put 
two  ropes,  one  at  the  head  and  the  other  in 
the  place  of  the  tail,  which,  together  with 
the  fins,  is  struck  off  as  soon  as  he  is  taken, 
to  keep  those  extremities  above  water.  On 
the  off  side  of  the  Mdiale  are  two  boats  to 
receive  the  pieces  of  fat,  utensils,  and  men, 
that  might  otherwise  fall  into  the  water  on  * 
that  side.    These  precautions  being  taken, 
three  or  four  men,  with  irons  at  their  feet  to 
prevent  slipping,  get  on  the  whale,  and  be- 
gin to  cut  out  pieces  of  about  three  feet 
thick  and  eight  long,  which  are  hauled  up 
at  the  ca|)stan  or  windlass.    When  the  fat 
is  all  got  off  they  cut  off  the  whiskers  of  the 
upper  jaw  with  an  axe.  Before  they  cut 
they  are  nil  lashed  to  keep  them  firm^ 
which  also  facifitates  the  cutting,' #and  pre- 
vents them  from  falling  into  the  sea ;  when 
on  board,  five  or  six  of  t(iem  are  bundled 
together  and  properly  stowed,  and  after  all 
is  got  off  tlie  carcase  is  turned  adrift  and 
devoured  by  tiie  bears,  who  are  very  fond 
of  it.    In  proportion  as  the  large  pieces  of 
fat  are  cut  off,  the  rest  of  the  crew  are  em- 
ployed in  slicing  them  smaller,  and  picking 
out  all  the  lean.    When  this  is  prepared 
they  stow  it  under  the  deck,  where  it  lies 
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till  the  &t  of  all  the  whales  is  on  boaid ;  Fistula,  in  surgery,  a  deep,  narrow,  and 
then  catting  it  still  smaller  they  put  it  up  «  caUons  nicer,  generally  arising  from  absces- 

ia  tabs  in  the  hold,  cramming  them  very  ses.     FistnUu  differ  from  sinoaes  in  this, 

full  and  close.    Nothing  now  remains  bnt  that  the  former  are  callous,  the  latter  not. 

to  sail  homewards,  where  the  fat  is  to  be  See  Surgery.     ^ 
boiled  and  melted  down  into  train  oil.           _  Fistula  UichymmlMt  a  disease  which  at- 

It  were  in  vain  lo  speak  in  this  place  of  tacks  the  great  camncle  in  the  inward  cor- 

tlie  advantages  that  may  be  derived  ta  neroftheeye. 

Great  Britain  from  the  whale  fishery.    We  FISTULARIA,  the  tt^focco-pipe  JUhy  in 

shall  only  remark  that  tlie  legishiture  thinks  natural  history,  a  genus  of  fishes  of  the  order 

that  trade  ofso  great  importance  as  to  grant  Abdominales.     Generic  character:  snout 

a  very  considerable  bounty  for  the  encou-  cylindrical ;  jaws  distant  from  the  eyes;  giU 

ragement  of  it;  for  every  British  vessel  q€  membrane  with  seven  rays;  body  tapering 

SOO  tons  or  upwards,  bound  to  the  Green-  from  the  jaws  to  the  tail.    Tliere  are  three 

land  Seas  on  the  whale  fishery,  if  found  to  species.    F.  tabacaria,  or  the  slender  fistu- 

be  duly  qualified  according  to  the  act,  ob-  laria,  grows  to  the  length  of  three  feet,  and 

tains  a  license  from  the  commissioners  of  is  found  on  the  coasts  of  Brazil,  by  the  in- 

the  customs  to  proceed  on  such  voyage :  habitants  of  which  it  is  eaten,  though  not 

and  on  the  ship's  return,  the  master  and  particulariy  esteemed  by  them.    It  lives 

mate  making  oatli  that  they  proceeded  on  principally  upon  snudler  fishes,  insects,  and 

such  voyage  and  no  other,  and  used  all  t^eir  worms.    These  it  obtams  with  great  ease, 

endeavours  to  take  whales,  &c.  and  that  all  by  means  of  a  species  of  snout,  which  it  in- 

tUe  whale-fins,  blubber,  oil,  &c.  imported  troduces  into  clefts,  and  under  stones, where' 

to  their  ship,  were  taken  by  their  crew  in  they  mostly  abound.  The  two  other  species 

those  seas,  tliere  shall  be  allowed  40s.  for  are  natives  of  the  Indian  seas. 

every  ton  according  to  the  admeasurement  FITCHEE,  in  heraldry,  a  term  applied 

of  the  sliip.  to  a  cross,  when  the  lower  end  of  it  is  shar- 

Bexides  these  fisheries,  there  are  several  pened  into  a  point, 

others  both  on  the  coasts  of  Great  Britain  FITS  of  easy  reflection^  &c.  in  optics, 

and  in  tlie  North  Seas,  which  although  not  Sir  Isaac  Newton  calls  tlie  successive  dis- 

nnuch  the  subject  of  merchandize,  neverthe-  position  of  a  ray  to  be  reflected  through 

less  employ  great  numbers  both  of  ships  different  thicknesses  of  a  plate  of  air,  or 

and  men ;  as,  l.  The  oyster  fisliing  at  Col-  any  other  substance,  the  returns  or  fits  of 

Chester,  Feversharo,  the  Isle  of  Wight,  in  easy  reflection,  and  the  disposition  of  the 

the  Swales  of  the  Medway,  and  in  all  the  same  ray  to  be  transmitted  in  the  same 

creeks  between  Southampton  and  Cliiehes'  manner  through  the  intervening  spaces,  te- 

ter,  from  whence  they  are  carried  to  be  fed  turns  or  fits  of  easy  transmission.    Thus,  a 

in  pits  about  Wevenhoe  and  otiier  pUces.  ray  of  light  is  in  a  fit  of  easy  reflection,when 

See  Oyster.  it  falls  on  a  plate  of  any  kind  of  matter, 

S.  The  lobster  fishing  all  along  the  Bri-  whose  thickness  is  one  of  the  terms  of  the 
tish  channel,  the  firth  of  Edinburgh,  on  the  series  1,  3,  5,  7,  &c.  taking  the  smallest 
coast  of  Northumberland,  and  on  the  coast  thickness  capable  of  reflecting  such  ray  for 
of  Norway,  from  whence  great  quantities  nnit;  and,  m  the  same  way,  it  is  in  one  of 
are  brought  to  London.  And,  lastly,  the  its  fits  of  easy  transmission  when  the  thick- 
fishing  of  the  pot-fish,  fin-fish,  sea-nnicom,  ness  is  one  of  the  terms  of  the  series  9,  4,  ^ 
sea-horse,  and  the   seal,   or  dog-fish,  all  8,  &c.    See  Optics. 


which  are  found  in  the  same  seas  with  the  FIXED  bodUt  are  tliose  which  bear  a 
whales,  and  yield  blubber  in  a  certain  de-  considerable  degree  of  heat  without  evapo- 
gree ;  besides,  the  horn  of  the  aoicom  is  as  rating,  or  losing  any  of  their  weight, 
estimable  as  ivory,  and  the  skins  of  the  seals  FIXITY.    The  property  by  which  bo- 
are  particularly  useful  to  trunk-makers.  dies  resist  the  action  of  heat,  so  as  not  to 

FISHING,  in  general,  the  art  of  catch-  rise  in  vapour.    It  is  the  opposite  ta  vohk 

ing  fish,  whetlier  by  means  of  nets,  or  of  tility.    llie  fixity  of  bodies  appean  to  be 

spears,  lines,  rods,  and  books.    See  Aug-  merely  relative,  and  depends  on  the  tem 

UNG.  peratare  at  which  they  assume  the  elastic 

FISTULA,  in  the  ancient  music,  an  iur  state  or  form.    Such  bodies  as  assume  this 

stnunent  of  the  wind  kind,  resembling  our  state  at  a  low  temperature  will  easily  rise ; 

finte,  or  flagtolot    See  Flute.  whereas  those  which  cannot  be  so  dilated 
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Hitt  at  Ml  extreme  hett  will  remain  fixed  in 
all  ordinary  sitnaUons.  From  the  analog 
of  a  variety  of  fiicts,  it  docs  not  aeein  pro- 
bable that  any  snbftCances  are  absolutely 
fixed. 

FXACOURTIA,  in  botyny,  so  called  in 
memory  of  Stephen  de  FlacOort,  a  genus  of 
the  Dioecia  Polyandria  class-  and  order. 
Natural  order  of  Tiliaceae,  Jnssiei^  Essen- 
tial character :  male,  calyx  five-parted ;  co- 
rolla none ;  stamens  very  numerous :  female, 
calyx  maoy-leaved;  coroUa  none;  germ 
superior/^  styles  dre  to  nine ;  berry  n^y- 
celled.    There  is  but  one  species. 

FLAG,  a  general  name  for  colours,  stan- 
dards, antients,  banners,  ensigns,  Sec.  which 
are  frequency  confounded  with  eacli  other. 
The  fashion  of  pointed,  or  triangular  flags, 
as  now  used.  Rod.  Toletan  assures,  came 
from  the  Mahometan  Arabs,  or  Saracens, 
upon  their  seizing  of  Spain,  before  which 
time  all  the  engines  of  war  were  stretched,  or 
extended  on  cross  pieces  of  wood,  like  the 
banners  of  a  church.  The  pirates  of  Algiers, 
and  throughout  the  coasts  of  Barbaiy,  bear 
an  hexagonal  flag. 

Flag  is  more  particuhu-Iy  used  at  sea; 
for  the  colours,  antients,  standards,  &c. 
borne  on  tlie  tops  of  the  masts  of  vessels,  to 
notify  tlie  person  wlio  commands  the  ship, 
of  wliat  nation  it  is,  and  whether  it  be 
equipped  for  war  or  trade.  'Vhe  admiral  in 
chief  carries  his  flag  on  the  main-top;  the 
vice*adniiral  on  the  fore-top ;  and  the  rear- 
admiral  on  the  mizen-top.  When  a  coun- 
cil of  war  is  to  be  held  at  sea,  if  it  be  on 
board  the  admiral,  they  liang  a  flag  in  the 
main  shrouds;  if  in  the  vice-admiral,  in  the 
fore  shrouds ;  and  if  in  the  rear-admirai,  in 
the  mizcn  shrouds. 

Besides  the  national  flag,  merchant  ships 
frequently  bear  lesser  flags  on  the  miien 
masty  with  the  arms  of  the  city  where  the 
master  ordinarily  resides;  and  on  the  fore- 
mast, with  the  arms  of  the  phice  where  the 
person  M'ho  flreigl^ts  them  lives. 

Flag,  to  hwer  or  tirike  the,  is  to  pull  it 
down  upon  the  cap,  or  to  take  it  m,  out  of 
the  respect  or  submission  due  from  all  ships 
or  fleets  inferior  to  those  any  way  jmtly 
their  s>Hiperion.  To  lower  or  strike  the  flag, 
in  an  engagement,  is  a  sign  of  yielding. 

The  way  of  leading  a  ship  in  triumph  is 
to  tie  the  flafrs  to  the  shrouds,  or  tlie  gallery, 
in  Che  liind  |mrt  of  tlie  ship,  and  let  them 
hang  down  towards  the  water,  and  to  tow 
the  veaaeh  by  the  stem.    Uvy  relates,  that 
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this  was  the  way  the  Romaas  used  those  of 
Carthage. 

Flag,  to  ketm  mU  the,  u  to  put  out  or 
put  abroad  the  flag. 

Flag,  to  hang  ov#  the  white,  m  to  ask 
quarter ;  or  it  shews  when  a  vessel  is  arrired 
on  a  coast,  that  it  has  oo  hostile  intentiooy 
but  cotnes  to  trade,  or  the  like.  Tlie  red 
flag  is  a  sign  of  defiance  and  battle. 

Flag  o/ken,  those  who  command  tiie 
several  squadrons  of  a  fleet,  such  are  the 
admirals,  vice-admirek,  and  rear4ulmirals. 
The  flag-officers  in  our  pay  are  the  admiral, 
vice-admiral,  and  rear-admiral,  of  the  white, 
red,  and  blue. 

Flag  sAtji,  a  ship  comJmOided  by  a  gene- 
ral or  fhig-officer,  who  has  a  right  to  carry 
a  flag,  in  contradistinction  to  the  secoadaiy 
vessels  under  the  command  thereof. 

FLAGEI.LARIA,  m  botany,  a  genus  of 
the  Hexandria  Trigyniii  class  and  order. 
Natural  order  of  Tripetaloides.  Asparagi, 
Jossicu.  Essential  character:  calyx  six- 
parted;  corolla  none;  berty  one-seeded. 
There  are  two  species. 

FLAGEOLET,  or  Flajbolbt,  a  little 
flute,  used  chiefly  by  shepherds  and  country 
people.  It  is  made  of  box,  or  other  hard 
wood,  and  sometimes  of  ivory,  and  has  six 
liolcs  besides  that  at  tlie  bottom,  the  mouth- 
piece, and  that  bdiind  the  neck.  See 
Flute. 

FLAIL,  an  instrument  for  thrashing  cora. 
A  flail  consists  of  the  following  parts :  l.The 
hand-stsfl*,  or  piece  held  in  the  thresher's 
band.  3.  Tlie  swiple,  or  that  part  which 
strikes  out  the  com.  3.  The  caplins,  or 
strong  double  leatlieni,  made  fast  to  the 
tops  of  the  hand-«taff  and  swiple.  4,  The 
middle-band,  being  the  leather  thong,  or 
fish  skin,  that  tics  the  caplins  together. 

FLAIR,  in  the  sea  langu:tge.  When  a 
shfp  is  housed  in  near  the  water,  so  that  the 
work  above  hangs  over  too  much,  it  is  said 
to  fbu*  over.  This  makes  the  ship  more 
roomy  alof^  for  the  men  to  use  their  arms. 

FLAMBEAU,  a  kind  of  large  taper, 
mad€'  of  hempen  wicks,  by  pouring  melted 
wax  on  their  top,  and  letting  it  mn  down 
to  the  bottom.  Tliis  done,  they  lay  them 
to  dry;  alter  which  they  roll  them  on  a  table, 
and  join  four  of  them  together  by  means  of 
a  red-hot  iron;  and  tlien  pour  on  more 
wax,  till  the  flambeau  is  brought  to  the  size 
required.  Flambeaus  are  of  different  lengths, 
and  made  either  of  white  or  yellow  wax. 
They  serve  to  give  light  in  tlie  streets  at 
night,  or  on  occasion  of  illuminations. 
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FLAME.  NewtDD  and  othen  liaTe  con* 
udered  flune  at  ao  ifpuled  vapour,  or  rod- 
bat  moke.    This,  io  a  certain  seme,  may 
be  tme,  but,  no  doubt,  it  contains  an  inac- 
curate comparison.     Simple  ignition  never 
exceeds  in  intensity  of  ligbt  tbe  body  by 
contact  of  wbich  it  was  produced.    But  it 
appears  to  be  well  ascertained,  that  flame 
always  coosistB  of  volatile  inflammable  mat- 
ter, in  tbe  act  of  combustion  and  combina- 
tion,  with  the  oxgyen  of  the  atmosphere. 
Many  metallic  substances  are  vobitiwd  by 
heat,  and  bum  with  a  flame  by  the  contact 
of  the  air  in  this  rare  state.   Sulphur,  phos- 
phorus, and  some  other  bases  of  acids,  exhi- 
bit the  same  phenomenon.    But  the  flames 
of  organised  substances  are  in  general  pro- 
duced by  the  extrication  and  accension  of 
hydrogen  gas  with  more  or  less  of  charcoal. 
When  the  circumstances  are  not  favour- 
able to  the  peffect  combustion  of  these  pro- 
ducts, a  portion  of  the  coal  passes  through 
the  luminous  current  unbumed,  and  forms 
smoke.    Soot  is  the  condensed  matter  of 
smoke. 

As  flie  artiflcial  light  of  lamps  and  can- 
dles is  afibrded  by  the  flame  they  exhibit,  it 
seems  a  matter  of  considerable  imporbmce 
to  society,  to  ascertam  how  the  most  huni- 
oous  flame  may  be  produced  with  the  least 
contumption  of  combustible  matter.  There 
docs  not  appear  to  be  any  danger'  of  enor 
in  concluding,  that  the  ligbt  emitted  will 
be  greatest  when  tbe  matter  is  completely 
cofMomed  m  the  shortest  tune.  It  is,  there- 
fore, necessaiyy  that  a  stream  of  volatiaed 
combustible  matter  of  a  proper  figure,  at  a 
very  elevated  temperature,  should  pass  into 
tlie  atmosphere  with  a  certam  determinate 
velocity.  If  the  figure  of  this  stream  should 
not  be  duly  proportioned ;  that  is  to  say,  if 
it  be  too  thicky  its  internal  parts  will  not  be 
completely  homed  for  want  of  contact  with 
tlie  air.  If  its  temperature  be  below  that 
of  ignition,  it  will  not  burn  when  it  comes 
into  the  open  air.  And  there  is  a  certain 
velocity  at  which  the  quantity  of  atmosphe- 
rical air  which  comes  in  contact  with  the 
vapour  will  be  neither  too  great  nor  too 
small;  for  too  much  air  will  diminish  the 
temperature  of  tbe  stream  of  combustible 
nsatter  so  much  as  very  considerably  to  im- 
pede the  desired  efibct,  and  too  little  will 
render  tlie  combustion  hmgnid. 

We  have  an  example  of  a  flame  too  large 
in  the  months  of  the  chimneys  of  iumaces, 
where  the  luminous  part  »  merely  superfi- 
cial, or  of  the  thickness  of  about  an  inch  or 
VOL  III. 
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tW0|  according  to  drcamstuces,  and  the 
internal  part,  though  hot,  will  not  set  fire 
to  paper  passed  into  it  through  an  iron 
tube  i  the  same  defect  of  air  preventing  tfaq 
combustion  of  the  paper,  as  prevented  the 
interior  fioid  itself  from  burning.  And  in 
the  lamp  of  Argand  we  see  the  advantage 
of  an  Internal  current  of  air,  which  renders 
the  combustion*  perfect  by  tlie  application 
of  aironi>oth  sides  of  a  thin  flame.  So 
likewise  a  small  flame  is  whiter  and  more 
luminous  than  a  larger ;  and  a  short  snuff  of 
a  candle  giving  out  less  combustible  matter 
in  proportion  to  the  circumambient  air,  tlie 
quantity  of  light  becomes  increased  to  eight 
or  ten  times  what  a  long  snuff  would  have 
afforded. 

FLAMINGO,  a  bird,  otherwise  called 
phfluiicopterus.    See  Phcemicopterus. 

FLAMSTEED  (John),  m  biography,  an 
eminent  English  astronomer,  being  indeed 
the  first  astronomer  royal,  for  whose  use 
the  Royal  Observatory  was  built  at  Green- 
wich, thence  called  Fbunstced  House.  He 
was  bora  at  Denby,  in  Derbyshire,  the  19th 
of  August,  1646.  He  was  educated  at  tbe 
free  school  of  Derby,  where  his  fiither 
lived,  ai^  at  fourteen  years  of  age  was  af' 
flicteid  with  a  severe  illness,  which  rendered 
his  constitution  tender  ever  after,  and  pre- 
vented him  then  from  going  to  the  univer- 
sity, for  which  he  was  intended.  He  ne- 
vertheless prosecuted  his  scliool  education 
with  the  best  effect  ^  and  theff,  in  166sf,  on 
quitting  the  grammar-school,  he  pursued  the 
natural  bent  of  his  genius,  which  led  him  to 
the  study  of  astronomy,  and  closely  perused 
Sacrobosco*sbook*<  DeSphaera,"  which  fell 
in  his  way,  and  which  laid  the  groQpd-work 
of  all  that  mathematical  and  astronomical 
knowledge,  for  which  he  became  afterwards 
so  justly  fhmous.  He  next  procured  other 
more  modem  books  of  the  same  kind,  and 
among  them,  Street's  '^  Astronomia  Caro- 
lina," then  lately  pubUshed,  from  which  he 
learned  to  calculate  eclipses  and  the  pla- 
nets'pbices.  Some,  of  these  being  shewn 
to  a  Mr.  Halton,  a  considerable  mathemati- 
cian, he  lent  him  Riccioli's  '^Almagestum 
Novum,"  and  Kepler's  <'  Tabulae  Rudolphi- 
nae,"  which  he  profited  mnch  by.  In  1669, 
having  calculated  some  remarkable  eclipses 
of  flie  moon,  he  sent  them  to  Lord  Broiuic- 
ker.  President  of  the  Royal  Society,  which 
were  greatly  approved  by  that  learned 
body,  and  procured  him  a  letter  of  thanks 
from  Mr.  Oldenburg,  tlieir  Secretary,  and 
another  from  Mr.  John  Collins,  with  whom, 
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and  other  learned  men,  Mr.  Flamsteeil  for 
a  long  time  afterwards  kept  npa  correspon- 
dence, by  letters  on  literary  subjects. 

In  1670,  his  father  obseriring  he  held  cor- 
respondence with  these  ingenioos  gentle- 
men, advised  htm  to  take  a  joarney  to  Lon- 
don, to  make  himself  perfectly  acquainted 
with  them;  an  offer  which  he  gladly  em- 
braced, and  visited  Mr.  01denbni|r  and  Mr. 
Collins,  who  introduced  him  to  Sir  Jonas 
Moore,  which  proved  the  means  of  his 
jgreatest  honour  and  preferment:  he  here 
got  the  knowledge  and  practice  of  astrouo- 
mical  instruments,  as  telescopes,  micro- 
meters, &c.  On  his  return,  he  called  at 
Cambridge,  and  vbited  Dr.  Barrow,  Mr. 
Isaac  Kewton,  and  other  learned  men 
there,  9nd  entered  himself  a  student  of  Je- 
sus College.  In  1672,  he  extracted  several 
observations  from  Mr.  Oascoigne*s  and  Mr. 
Crabtree's  letters,  whidi  Improved  hhn 
greatly  in  dioptrics.  In  this  year  he  made 
many  celestial  observations,  which,  with  cal- 
mlatioiis  of  the  appolses  of  the  moon  and 
planets  to  fixed  stars  for  the  year  following, 
he  sent  to  Mr.  Oldenbtirg,  who  published 
them  in  the  **  Philosophical  Transactions.** 

In  1679,  Mr.  Flamsteed  wrote  a  small 
tract  concerning  the  true  dfaimeten  of  all 
tiie  pUmets,  when  at  their  greatest  and  least 
dutances  from  the  earth,  which  he  lent  to 
Mr.  Newton  in  1685,  %tho  made  some  use 
of  it  in  the  fourth  book  of  his  **  Principb." 
In  1674,  be  vrrote  an  ephemeris  to  shew  the 
falsity  of  astrology,  and  the  ignorance  of 
those  who  pretended  to  it;  with  calcuhi- 
tions  of  the  moon*s  rising  and  setting  j  also 
occultations  and  appulses  of  the  moon  and 
planeti  to  the  fixed  stars.  To  which,  at  Sir 
Jonas  Moore's  request,  he  added  a  table  of 
the  Moon's  southings  for  that  year;  from 
which,  and  from  Philips^s  ^  Theory  of  the 
Tides,**  the  high-waters  being  computed,  he 
found  the  times  coroe  very  near.  In  1674 
too,  he  drew  up  an  aocowit  of  the  tides  for 
the  use  of  the  King.  Sir  Jonas  also  shewed 
the  K^,  and  the  Duke  of  York,  some  ha* 
romcten  and  thermometers  that  Mr.  Flam- 
steed  had  given  him,  with  the  necessary 
rules  for3ndging  of  the  weather;  and  other- 
wise took  every  opportunity  of  speaking  fii- 
Tourably  of  Flamsteed  to  them,  till  at 
length  he  bronglit  him  a  warrant  to  be  the 
King's  astronomer,  with  a  salary  of  lOOf.' 
per  annum,  to  be  paid  out  of  the  office  of 
ordnance,  because  Hit  Jonas  was  then  sur- 
veyor general  of  the  ordnance.  This,  how- 
''Tcr,  did  not  abate  our  author^s  propensity 


for  holy  orders,  and  he  was  accordingly  tr* 
dained  at  Ely,  by  Bishop  Gnuning. 

On  the  10th  of  August  1675,  the  founda- 
tion of  the  Royal  Observatory  at  Green- 
wich was  bid ;  and,  during  the  building  of 
it,  Mr.  Flamsteed's  temporary  observatory 
viras  in  the  Queen*s  house,  where  he  made 
his  observations  of  the  appolses  of  the  moon 
and  planets  to  the  fixed  stars,  and  wrote  hb 
**  Doctrine  of  the  Sphere,**  which  was  after- 
wards published  by  Sir  Jonas,  in  hb  "  Sys* 
tem  of  Mathemattrs.** 

About  the  year  1684,  hevras  presented 
to  the  living  of  Burslow  in  Surry,  which  he 
held  as  long  as  he  lived.  Mr.  Fbmsteed 
was  equally  respected  by  the  great  men  hb 
contemporaries,  and  by  those  vrho  have  suc- 
ceeded since  hb  death.  Dr.  Wotton,  in 
hb  '*  Keflections  upon  Ancient  and  Mo- 
dern Learning,**  styles  onr  anthor  one  of 
the  most  accurate  observers  of  the  planets 
and  stars,  and  says  he  calculated  tables  of 
the  eclipses  of  the  several  satellites,  which 
proved  very  useful  to  the  tatronomers: 
and  Mr.  Molyneux,  in  his  <'  Dioptrica  No- 
va,*' gives  him  a  high  character ;  and  in  the 
admonition  to  the  reader,  prefixed  to  the 
work,  observes,  that  tlie  geometrical  me- 
thod of  calculating  a  ray*s  progress,  is  qitite 
new,  and  never  before  published ;  ana  for 
the  first  hint  of  it,  says  he,  I  mnst  acknow- 
ledge myself  obliged  to  my  worthy  friend 
Mr.  Flamsteed. 

He  wrote  several  small  tracts,  and  had 
many  papen  inserted  in  the  ''  Pfailosopbt* 
cal  Transactions,'*  m.  several  in  almost 
every  volume,  firom  the  fourth  to  the  twen- 
ty-ninth, too  numerous  to  be  mentioned  ia 
tlib  pbce  particularly. 

But  hb  great  work,  and  that  which  con- 
tained the  main  operations  of  hb  lifis,  was 
the  ^Hbtorb  Ccelestb  Britanmca,"  pub- 
lished in  17S5,  in  three  brge  folio  volnmes ; 
the  first  of  which  contains  the  observations 
of  Mr.  William  Gascoigne,  the  first  inven- 
tor of  tiie  method  of  measuring  angles  m  a 
telescope,  by  means  of  screvrs,  and  the 
fii«t  who  applied  telescopical  sights  to  as- 
tronomical instraments,  taken  at  Middle- 
ton,"near  Leeds  in  Yorkirhire,  between  the 
years  16S8  and  1643;  extracted  fiom  fab 
letten  by  Mr.  Crabtree,  vrith  some  of  Mr. 
Crabtree's  observations  aboat  the  same 
time ;  and  abo  those  of  Mr.  Flamsteed  him- 
self, made  at  Derby,  between  the  years 
1670  and  1675 ;  besides  a  multitude  of  cu- 
rious observations,  and  necessary  tables,  to 
be  used  with  them,  made  at  tiK  Royal  Ob- 


lertatoiy,  between   the  yem  1675  and 
1689.    tiie  second  voTnme  contatos  bit  ob- 
servation, made  with  a  mnral  arch  of  near 
7  feet  mdins,  and  140  degrees  on  the  limb, 
of  the  meridional  zenith,  distances  of  the 
^td  stars,  son,  moon,  and  phinety,  with 
their  tnuMitB  o?er  the  meridian ;  aho  obser* 
▼ations  of  tlie  diameters  of  the  son  and 
noon,  with  their  eclipses,  and  those  of  Ju- 
piter's sateUiteSy  and  variations  of  the  com- 
pass from  1689  to  1719,  with  tables  shew- 
ing bow  to  render  the  calculation  of  the 
pfaices  of  the  stars  and  planets  easy  and  ex- 
peditious -,  to  which  are  added,  the  moon's 
place  at  her  opposition*,  quadratures,  &c. ; 
also  the  planets'  places,  derived  from  the 
observations.    Ttie  third  volume  contains  a 
catalogue  of  the  ri^t  ascensions,  polar  dis- 
tances, longitudes,  and  magnitndesofnear 
3,000  fixed  Stan,  with  the  corresponding  va- 
riations of  the  9ame :  to  this  volume  is  pre- 
fixed a  large  preface,  containing  an  account 
t>f  all  the  astronominU  observations  made 
before  his  time,  widi  a  description  of  the 
instruments  employed,  as  also  of  his  own 
observations  and  instruments,  with  a  new 
Latin    version   of  Ptolemy's  *' Catalogue 
of  10^6   fixed    stars,"  and   Ulegh-beig's 
^  Places  "  annexed  on  tibe  Latin  page,  with 
the  corrections;  a  small  catalognc  of  the 
At«ba ;  Tycfao  Brahe's  of  about  780  fixed 
stars;  tiie  Landgrave  of  Hesse's  of  386; 
Helvetins's  of  1594;  and  a  catalogue  of 
some  of  the  sontfaem  fixed  stars,  not  visible 
in  oar  hemisphere,  calcuUted  fivm  the  oh* 
aervatioiis  made  by  Dr.  HaOey  at  St.  Hele* 
oa,  adapted  to  the  year  1726. 

Tills  work  he  prepi)|Ded  m  a  great  mea- 
anre  for  tiie  press,  with  much  care  and  ac- 
curacy ;  but  through  a  natural  weakness  of 
constitution,  and  the  decline  of  age,  he 
idied  of  a  stranguary  before  he  had  finished 
it,  December  the  19th,  1719,  at  75  years  of 
9g9f  leavmg  the  care  of  finjithing  and  pub- 
lishing has  work  to  his  friend  Mr.  Hodgson. 
A  leM  perfect  edition  of  the  Historia  C<e- 
lestis  liad  before  been  published  without  his 
coveat,  ei:.  in  1712,  in  one  volume  fblio, 
coatainteg  hb  observations  to  the  year 
1705. 

Tfana  then,  as  Dr.  Keil  observed,  our  ai»- 
Ibor  for  more  than  forty  years  watched  the 
motion  of  the  stars,  anid  has  given  ns  innu- 
■leffable  observations  of  the  sun,  moon^  and 
planets,  which  he  made  witli  very  hu^  in- 
straanents,  accurately  divided,  and  fitted 
with  telescopic  sights ;  whence  we  may  re- 
ly nmch  more  on  the  observations  he  haes 
aaadc  ten  on  those  of  fbrwer  astronomers, 


fLa 

who  made  their  observations  with  the  naked 
eye,  and  without  the  like  assistanee  of  te- 
l^copes. 

FLANKS  tf  an  sraiy,  are  the  troops  en- 
camped on  the  right  and  left,  as  the  flanks 
of  a  battalion  are  the  files  on  the  right  and 
left. 

Flank  of  ahaBtinn,  infbrtidcation^that 
part  which  joins  the  face  to  tlie  curtain.    * 

FLANNEL,  a  kind  of  woollen  stuff,  com- 
posed of  a  woof  and  warp,  and  woven  after 
the  manner  of  baise.  Various  theories  have 
been  adopted  to  prove  the  utility  of  flanne 
as  an  article  of  dress:  it  1^  unquestionably  a 
bad  conductor  of  heat,  and  on  that  account 
very  useful  hi  cold  weather ;  this  is  account- 
ed fbr  from  the  structure  of  the  stuff;  the 
fibres  touch  each  other  very  slightly,  so  that 
the  heat  moves  slowly  through  the  mter- 
stices,  which  being  ahready  filled  with  air^ 
give  little  assistance  id  carrying  off  the 
heat.  On  this  subject  Coimt  Rnihford  has 
made  many  experiments,  from  whidi  it 
should  seem,  that  though  linen,  from  the 
apparent  ease  with  whid^  it  receives  damp- 
ness from  the  atmosphe're,  appears  to  have 
a  mnch  greater  attraction  for  water  than 
.  any  other,  yet  that  those  bodies  which  re- 
ceive water  in  its  nnelastic  form  with  the 
greatest  ease,  or  are  most  easily  wet,  are 
not  tliose  which  in  all  eases  attract  the 
nioistore  of  the  atmosphere  with  the  greatest 
avidity.  *<  Perhaps,"  says  he,  ''  the  appa- 
rent dampness  of  Imen  to  the  toneh  arises 
more  fh>m  the  ease  with  which  that  sub- 
stance parts  with  the  water  It  contains, 
than  from  the  quantity  of  water  it  actually 
holds;  in  the  same  manner  as  a  body  ap- 
pears hot  to  the  touch  in  consequence  of  its 
paftng  freely  with  its  heat,  while  another 
body,  which  is  really  at  the  same  tempera* 
tare,  but  which  withholds  its  heat  with  great 
obstinacy,  affects  die  sense  of  feeling  mnch 
less  violently.  It  is  well  known  that  wool- 
len clothes,  such  as  flannels,  dec  worn  next 
the  skiui  greatly  promote  insensible  perspi- 
ration. May  not  this  arise  principally  from 
the  strong  attraction  which  subsists  between 
wool  and  the  watery  vapour  which  is  conti- 
nually issuing  fivm  the  human  body?  That 
it  does  not  depend  entirely  on  the  warmth 
of  that  covering  is  clear:  for  the  same  de- 
gree of  warmth  produced  by  wearing  more 
clothing  of  a  different  kind  does  not  produce 
the  same  effect.  The  perspiration  of  the 
human  body  bemg  absorbed  by  a  covering 
of  fhumel,  it  is  immediately  distribated 
through  the  whole  thickness  of  that  tab- 
stance,  and  by  that  means  exposed  by  a 
Mf 
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very  large  surfiice  to  be  carried  off  by  the 
atmosphere;  and  ^  loss  of  this  wateiy  va- 
pour which  the  flannel  sostams  on  the  one 
side,  by  evaporation,  being  immediately  re- 
stored (torn  itm  other,  in  consequence  of 
the  strong  attraction  betvreen  the  flannel 
and  this  vapour,  the  pores  of  the  skin  are 
disencumbered,  and  they  arc  continoaUy 
sunounded  by  a  dry  and  salnbrioos  atmos- 
phere." He  expresses  liis  surprise,  tliat  the 
custom  of  wearing  flannel  next  the  skin  ' 
should  not  have  prevaUed  more  universally. 
He  is  confident  it  would  prevent  a  number 
of  diseases ;  and  he  thinks  there  is  no  greater 
luxury  than  the  comfortable  sensation  which 
arises  from  wearing  it,  especially  after  one 
is  <i  little  accustomed  to  it  *<  It  is  a  mis- 
taken notion,"  says  he,  '<  that  it  b  too  warm 
a  clothmg  for  summer.  I  have  worn  it  in 
the  hottest  climates,  and  at  all  sea^ns  of 
the  year;  and  never  found  the  least  incon- 
venience from  it.  It  is  the  vwum  bath  of 
perspiration  confined  by  a  linen  shirt,  wet 
with  sweat,  which  renders  the  summer  lieats 
of  southern  cUmates  so  msupportable ;  but 
flannel  promotes  perspiration,  and  fitvours 
its  evaporation ;  and  evaporation,  as  is  well 
known,  produces  positive  cold." 

FLAT,  in  the  sea^anguage.  To  flat  in 
the  foie-Mil,  is  to  hail  it  in  by  the  sheet,  as 
near  the  ship*s  side  as  possible;  which  is 
done,  when  a  ship  will  not  fall  off  from  the 

wind. 

Flats,  in  music,  a  kind  of  additional 
notes,  which,  together  with  sharps,  serre  to 
remedy  the  defects  of  musical  instruments, 
wherein  temperament  is  required. 

FLATTING,  in  gilding,  is  the  giving  the 
work  a  light  touch,  in  the  places  not  biirV 
nished,  vrith  a  pencil  dipt  m  site,  in  which 
a  little  vermilion  is  sometimes  mixL  This 
serves  to  preserve  and  prevent  its  flawing 
when  bandied.    See  Gildimg. 

FLATULENCY.    See  Mboicih B. 

FLAX.    See  Umum. 

Flax  is  an  excellent  commodity,  and  the 
ailtivation  of  it  a  good  piece  of  husbandly. 
It  will  thrive  in  any  sound  land,  but  that 
which  has  lain  long  fallow  is  bttt ;  which 
being  well  ploughed,  and  bdd  flat  and  even, 
the  Mieds  must  be  sown  hi  a  warm  season, 
about  the  middle  or  end  of  March,  or  at 
ftrtheat  the  beginning  of  April;  and  if  a 
wet  season  happen,  weeding  will  be  necet- 
taiy.  The  best  seed  is  that  brought  firom 
the  East  coontiy,  vrhich,  though  dear,  yet 
<^ly  fvpays  the  charge:  this  wiU  test  two 
or  tliree  crops,  when  it  ■  adviseable  to  re- 
new the  seeds  again.  Of  the  best  seed,  two 
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bushels  may  serve  for  an  acre ;  but  moee 
must  be  allowed  of  home-seed,  because  it 
grows  smaller.  When  grown  up,  it  ought 
not  to  be  gathered  before  it  be  fuUy  ripe ; 
for  if  pulled  before  the  blossom  falls,  it 
hackles  away  almost  to  nothing ;  and,  though 
in  appearance  very  fine,  yet  it  has  no  sub- 
stance, and  the  yam  spun  of  it  is  weak  and 
oozy:  it  not  only  wastes  m  the  washing, 
bnt  fltc  linen  made  of  it  grows  extremely 
thin  in  the  bleaching.  The  phickers  shonlcl 
be  nimble,  tie  it  up  in  handfuls,  set  them  up 
till  perfectly  dr3%  and  then  house  them. 
Flax  pulled  m  the  bloom  proves  whiter  and 
stronger  than  if  left  standing  till  the  seed  is 
jipe ;  but  then  the  seed  will  be  lost. 

Flax,  ireuing  qf.  When  flax  has  been 
watered,  and  twice  swingled,  it  is  Uien  to 
be  heckled  m  a  mnch  finer  heckle  than  that 
used  for  hemp.  Hold  the  strike  of  flax  stiff 
in  your  hand,  and  break  it  very  well  upon 
the  coane  heckle ;  saving  the  hurds  to  n»ke 
harder  cloth  of.  This  done,  the  strike  is  to 
be  passed  through  a  flner  heckle,  and  tlie 
hurds  coming  from  thence  saved  for  mid- 
dling cloth,  and  the  tare  itself  for  the  best 
linen. 

Bnt  to  dress  flax  for  the  finest  use  of  all, 
after  being  handled  as  before,  and  laying 
three  strikes  together,  plat  them  in  a  plat 
of  three  rows,  as  hard  and  dose  together 
as  you  can ;  joining  one.  to  the  end  of  an- 
other, tiU  you  have  platted  as  much  as  yoa 
tliink  convenient :  then  begm  another  plat, 
and  add  as  many  several  ones  as  you  think 
will  make  a  roll ;  afterwards  wreathing 
them  hard  together,  make  up  the  roD.; 
which  done,  put  as  many  as  yoa  judge  con- 
venient into  a  hemp-troogii,  and  beat  them 
soundly,  rather  more  than  less  than  yon  da 
hemp.  Next  open  and  nnplat  them,  di- 
viding each  strike  very  carefully  from  each 
other  ;  and  so  strike  it  through  the  finest 
heckle  of  all,  whereof  there  are  three  sorts. 
Great  care  must  be  taken  to  do  this  gently 
and  lightly,  lest  what  b  heckled  fh>m  thanea 
should  run  to  knots ;  for  if  preserved  soft 
like  cotton,  it  vrili  make  very  good  lipen, 
each  pound  rnqmng  at  least  .two  yards  fad 
an  half.  The  tear  itielf,  or  finest  flax,  wiU 
make  a  strong  and  very  fine  holland,  nm- 
ning  at  least  five  yards  in  the  pound. 

FLEA.    See  Pulex. 

FLEAM,  in  stugery  and  farriery,  an  in- 
strument for  letting  a  horse  blood.  A  case 
of  fleams,  as  it  is  called  by  forrien^  com- 
prehends six  sorts  of  instruments;  two 
hooked  ones,  called  drawers,  attd  used  /or 
cleaning  wounds  ;  a  pea-knife  ;  a  sharp- 
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poioted  lancet,  for  mftkiog  incisioiiB  ;  aod  nominatioa  from  the  phce  they  «re  boiud 

two  fleams,  one  ahvp  wad  the  other  broad-  to,  as  the  Turkey  fleet.  East  India  fleet,  Ste, 

pointed.    These  bst  are  somewhat  like  the  These,  in  time  of  pj»u%,  go  in  fleets  for  theiv 

point  of  a  lancet,  fixed  in  a  flat  handle,  only  mutual  aid  and  assistance  ;  in  time  of  war, 

no  longer  than  is  just  necessary  to  open  the  besides  this  security,  th^  likewise  psocnre 

vein.  convoys  of  men  of  war,  either  to  escort 

FLEECE,  the  covering  of  wool,  shorn  off  them  to  the  pbices  whither  they  are  bomtd, 

the  bod'ss  of  sheep.    See  Wool.  or  o^y  a  part  of  the  way,  to  a  certain  place 

FLEECY  hosiery,  a  very  useful  kind  of  ^  or  btitude,  beyond  which  they  are  judged 
manuflicture  of  late  invention,  in  which  fine  out  of  danger  of  privateers,  &c.  See  Convoy. 
fleeces  of  wool  are  interwoven  into  a  cotton  FLESH.  See  Anatomy. 
piece  of  the  common  stockmg  texture :  the  I'XEXION,  m  anatomy,  is  applied  to  the 
nature  of  the  manufacture  is  thus  described,  motion  by  which  tlie  arm  or  any  oUier  mem- 
having  in  the.  common  stocking  frame,  ber  of  the  body  is  bent.  It  is  abo  applied 
twitted  silk,  cotton«yara,  &c.  begin  the  to  the  muscles,  nerves,  &c. 
work  m  the  common  way  of  making  ho  Flexion,  or  flexure  of  curves,^  See 
aieiy,  and  havhag  worked    one  or  more  Flbxurb. 

course  or  courses  in  the  usual  method,  be-  FLEXOR,  inanstomy,  a  name  applied  to 

gin  to  add  a  coating  thus :  draw  the  frame  several  mnsdesv  which  are  so  called  fi-om 

over  the  arch,  and  then  hang  ivool  or  jei>  their  office,  wtiich  is  to  bend  the  part  to 

aey,  mw  or  uwpnn,  upon  the  beards  of  the  which  4hey  belong,  in  oppontion  to  the  ex- 

needleB,  and  slide  the  same  off'  their  beards  tensors,  which  open  or  stretch  them.    See 
upon  theur  stems,   till  it   comes  exactly  ,  Anatomy. 

under  the  nibs  of  the  sinkers ;  then  sink  the  FLEXURE  efcurvee,  in  the  higher  geo- 

jacks  and  smkers,  and  bring  forward  the  metry,  is  used  to  signify  that  a  curve  is 

frame,  till  tiie  wool  or  jersey  b  drawn  under  both  concave  and  convex,  with  respect  to 

the  beards  of  the  needles ;  and  having  dona  a  given  right  line  or  a  fixed  point 

thii,  dimw  the  frame  over  the  arcli,  and  FLIGHT,  in  bw.    On  an  indictment  of 

place  a  thread  of  spun  materials  upon  the  treason,  felony,  or  even  petit-larc^y,  if  the 

oeedlet,  and  proceed  in  finishing  the  course  jury  find  that  the  party  fled  for  it,  he  shall 

IB  the  usual  way  of  mannfiicturing  hosiery  forfeit  his  goods  and  chattels,  tliongh  he  is 

with  spim  materials.    Any  thing  manofto-  acquitted  of  the  ofi*ence;  but  the  jury  sel- 

tared  io  this  way  has,  on  tlie  one  side,  the  dom  find  the  flight,  it  being  thought  too  se- 

appearance  of  coaunon  hosiery,  and  on  the  vere  a  pnnishment.fbr  that  to  which  a  man 

other  side  the  appearance  of  raw  wool.  is  prompted  by  his  natural  love  of  liberty. 

FLEET,  commonly  implies  a  company  FLINT.  A  semitransparent  hard  stone, 

of  ships  of  war,  belonging  to  any  prince  or  of  the  sihceous  order,  of  a  greyish,  bbick. 


state:  but  lometimes  it  denotes  any  num-  or  yellowish  colour,  well  known  for  its  ge- 

ber  of  tfading  ships,  employed  in  any  parti-  nend  ntiUty  in  giving  fire  with  the  steel.    It 

cular  branch  of  commerce.  is  commonly  found  in  nodules,  in  beds  of 

In  sailing,  a  fleet  of  men  of  vrar  is  usually  chalk  or  sand,  and  frequently  exhibits  in- . 

divided  into  three  sqmidrons  ;  the  adroi-  dications  of  its  having  been  in  a  soft  state. 

ial*s,  the  vice-admiral's,  and  the  rear-admi-  Some  specimens  are  hollow,  and  internally 

ial*s  squadron ;  all  which,  being  distinguished  lined  with  siticeous  ciystals.    By  long  expo- 

by  their  flags  and  pendants,  are  to   put  sure  on  the  sui&ce  of  the  ground,  they  gra- 

themselvca,  and,  as  near  as  may  be,  to  keep  dually  become  white  on  their  upper  Surface 


themselves  m  their  customary  places,  ois.  first,  and  afterwards  all  over.    This  white* 

The  admiral,  with  his  squadron,  to  siil  in  ness,  in  process  of  time,  penetrates  into  the 

the  VIP,  that  so  he  may  lead  the  «ray  to  all  aubstance  of  the  flint,  formmga  crust  some- 

the  rest  in  the  day-time,  by  the  sig^  of  Ids  timet  one-twentieth  of  an  inch  thick,  which 

flag  in  the  maiD-top-mast4iead  ;  and  in  the  may  be  scraped  with  a  knife.    It  hai  been 

Bi{ht-tiBM^  by  his  lights  or  hmteras.    The  said,  that  this  is  a  conversion  of  flint  into 

vioe«dminl  and  hb  squadron,  is  to  sail  in  calcareous  earth ;  but  we  know  of  no  proof 

tkc  centra  or  middle  of  the  fleet,  the  reaiv  of  the  fiict ;  and  as  this  white  matter  does 

adadral,  and  the   ships  of  his  squadroUf  not  appear  to  be  aflectcd  by  nitric  acid,  we 

to  bring  up  the  rear.    But  sometimes  other  are  inclined  to  think,  that  the  flint  i»  merely 

diviaons  are  made,  and  those  composed  shatlsred  by  the  weather  in  a  manner  som^ 

of  the  lighter  sh^  and  best  sailors,  are  what  analogous  to  the  eflcct  of  ignition  and 

plaBed  as  wings  to  the  van,  centre,  and  rear*  qaenching  in  water,  wbicli  renders  it  white 

MerGhant41etts  geoersJIy  take  thtur  de«  and  friable. 
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Wdgleb  fbnnd  the  common  flint  to  con* 
lain  80  parts  in  the  100  silex,  18  alnmioa, 
and  2  lime.  It  is  nsed  in  making  glass  and 
pottery. 

A  solotion  of  siliceous  earth,  made  by 
liiang  flints  with  a  large  proportion  of  flxed 
alkali,  and  dissolymg  the  mass  in  water,  is 
called  liquor  of  flints. 

FLOAT  of  a  ftMng-Une,  the  cork  or 
quill  that  floau  or  swims  above  water.  See. 

ARGUBrO. 

Float  also  signifies  a  certain  quantity  of 
limber  bound  together  witli  rafters,  athwart, 
and  put  into  a  river  to  lie  conveyed  down  t^e 
stream ;  and  even,  sometimes,  to  carry 
burdens  down  a  river  with  the  stream. 

Float  boards^  those  boards  fixed  to 
water-wheels  of  under-«bot  mills,  serving  to 
teceive  the  impulse  of  the  stream^  whereby 
the  wheel  is  carried  round.    See  Mill. 

FLOATING  bodiea  are  those  which  swim 
on  the  surface  of  a  fluid,  the  most  interest- 
big  of  wliich  are  ships  and  vessels  employed 
in  war  and  commerce.    It  is  known  to 
every  seaman,  of  what  vast  moment  it  is  to 
ascertain  the  sUbility  of  such  vessels,  and 
the  positions  they  assume  when  they  float 
freely  on  the  surface  of  the  water. .  To  be 
able  to  accomplish  this,  it  is  necessary  to 
understand  the  principles  on  whidi  that  sIBp 
bility  and  these  po!«itions  depend.    A  float- 
ing body  is  pressed  downwards  by  its  own 
weight  hi  a  vertical  line  passmg  through  its 
centre  of  grarity  ;  and  it  is  supported  by 
the  upward  pressure  of  a  fluid,  which  acts  iii 
a  vertical  line  that  passes  throng  the  centre 
of  gravity  of  the  part  which  is  under  the 
water ;  and  without  a  coincidence  between 
these  two  lines,  in  such  a  nuniner  as  that 
both  centres  of  gravity  may  be  in  the  same 
vertical  line,  the  solid  wilT  tnm  on  an  axis, 
till  it  gains  a  position  in  which  the  equili- 
brium of  floating  will  be  permanent.  From 
this  it  is  obviously  neccisary  to  find  what 
proportion  the  part  immersed  heart  to  the 
vf  hole,  to  do  which  the  specific  gravity  of 
the  floating  body  must  be  knovru,  after 
which  it  must  be  ^iumI  by  geometrical  me- 
thod, in  what  positions  the  solid  can  be 
placed  on  the  surihce  of  the  fluid,  so  that 
both  centn^s  of  gravity  may  be  in  tiie  same 
yertical  line,  when  any  ^ven  part  of  the 
solid  is  immersed  under  the  surftce.  These 
things  being  determined,  something  is  still 
wanting,  for  positions  may  be  assumed  in 
which  the  circomstaDces  now  mi^tioned 
concur ;  and  yet  tte  solid  win  assume  some 
otiier  position  wfaerem  it  will  permanentiy 
^oat    However  operoie  and  difiiciilt  (sayi 
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an  able  mechanic)  the  calculations  neces- 
sary to  determine  the  stability  of  nautical 
vessels  may,  in  some  cases  be,  yet  they  all 
depend  upon  the  four  IbUowing  simple  and 
obfious  theorems,  accompanied  with  other 
well  known  stereom^trical  and  statical 
principles. 

Theorem  1.  Eveiy  floating  b.'ly  dis- 
pfau*es  a  quantity  of  the  fluid  in  which  it 
floats,  equal  to  its  owu  weight ;  and  come- 
quentiy,  the  specific  gravity  of  the  fluid  will 
be  to  that  of  the  floating  body,  as  the  mag* 
nitude  of  the  whole  is  to  that  of  the  part 
immersed. 

Theorem  2.  Every  floating  body  is  im- 
pelled downward  by  iu  own  essential 
power,  acting  in  tiie  "direction  of  a  vertical 
line  passing  throo|E)i  the  centre  of  gravity  of 
the  wliole  ;  and  is  impelled  upward  by  the 
re<u;tion  of  the  fluid  which  supports  it, 
acting  in  the  direction  of  a  vertical  Ime 
passing  throu|;h  the  centre  of  gravity  of  the 
part  immersed ;  therefore,  unless  these  two 
lines  are  coincident,  the  floating  body  thus 
impelled  must  revolve  round  an  axis,  either 
in  motion  or  at  rest,  until  the  equilibrium  is 
restored. 

Theorem  3.  If  by  any  power  whatever  a 
vessel  be  deflected  from  an  upright  posi- 
tion, the  perpendicular  distance  between 
two  vertical  lines  passing  through  the  cen* 
tres  of  gravity  of  the  whole,  and  of  the  part 
immerBcd  respectively,  will  be  as  the  stabi- 
lity of  the  veMiel,  and  which  vrill  be  posi- 
tive, nothing,  or  negative,  according  as 
the  metacentre  is  above,  coincident  with, 
or  below  the  centre  of  gravity  of  the  ves- 
sel. 

Hieorem  4.  Tlie  common  centre  of  gra- 
Tity  of  any  system  of  bodies  bemg  given 
in  position,  if  any  one  of  these  bodies  be 
moved  from  one  part  of  the  system  to 
another,  the  corresponding  motion  of  the 
common  centre  of  gravity,  estimated  in 
any  given  direction,  will  be  to  that  of  the 
aforesaid  body,  estimated  in  the  same  du-ec* 
tion,  as  the  vrd^t  of  the  body  moved  is  to 
that  of  the  vrhole  system.  From  whence  it  is 
evident,  that  in  order  to  ascertain  the  sta- 
bility of  any  vessel,  the  position  of  tiie 
centres  of  gravity  of  tha  whole,  and  of  that 
part  immersed,  must  b^  determined  ;  with 
which,  and  tiie  dimensions  of  the  vessel,  the 
line  of  floatation,  and  angle  of  deflectioD, 
the  stability  or  power  either  to  rigbt  itself 
or  overturn,  may  be  found. 

FLOOD,  among  seamen,  is  when  the  tid« 
begins  to  come  up,  or  the  water  begins  to. 
risby  tiien  they  call  it  young  flood  ^  after 
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whkh  it  is  a  qnarter  flood,  half  flood,  and 
higli  flood.    SeeTiDB. 

Fu>o0  wMrk^  the  marl^  which  the  tea 
makes  oa  the  shore,  at  flowing  water,  and 
Che  bighest  tide :  it  is  also  called  high* 
watcr'mark. 

FLOOR.  The  lower  part  of  a  mine  it 
called  the  floor,  and  the  upper  the  roof, 

FLORENTINE  work.  When  Italy^ 
many  years  past,  eiyoyed  a  state  of  perfect 
tranquillity,  and  the  mindt  of  all  ranks  of 
the  inhabitants  were  under  the  infloence  of 
rebgiout  etathotdasm,  the  different  orders  of 
religious,  the  priests,  and  the  nobles,  each 
endeavoured  to  excel  the  other  in  the  splen* 
did, decorations  of  churches,  altars,  and 
shrines ;  the  arts  of  the  architect,  the  sculp- 
tor, and  the  t>ainter  were  exhausted,  and 
the  pious  almost  at  a  loss  bow  to  dispose  of 
tlieircichcs  in  honour  of  (heir  numerous  pa- 
trousaiots.  Mosaic  work  had  been  invent- 
ed many  centuries,  but  some  ingenions  per* 
son,  disdaining  the  comparative  ease  of  that 
beautilbl  and  expensive  manner  of  imitating 
painringi,  thought  of  Florentme  work,  which 
it  performed  by  inserting  fragments  of  pre- 
cious stones  in  cement,  so  as  to  represent 
any  sulgect  mnally  treated  by  the  pen- 
cil. 

Key»ler  itientions  a  Carthusian  monas- 
tery, situated  between  Milan  and  Pavia,  of 
nncommon  magnificence:  '^the  greatest 
part  of  the  altars  in  the  church,  are  adorned 
with  elegant  representations  of  birds,  flow- 
ers. Sec,  in  the  Florentine  manner,  perform- 
ed by  the  artfiil  position  of  precious  stones 
inlaid  in  the  marble.  The  convent  enter- 
tains two  excellent  artists,  a  father  and  son, 
to  perform  these  elegant  workx.  The  son, 
Valieri  Sac,  is  so  eminent  in  these  per- 
Ibanances,  that  tiie  greatest  mistrest  of  em- 
broidery would  find  it  difficult  to  equal 
with  her  needle  and  silk,  the  variety  of  co- 
loqn  and  shades  which  he  expresses  by 
tparks  of  agate,  ruby,  amethyst,  cornelian, 
jatper,  Upis-fawdi,  and  other  precious 
stones.  The  hi|^  alta^piece,  together  with 
the  tablet  on  eadi  tide,  are.  entirely  of  this 
Florentine  work." 

The  Fkbrica  Degli  Uffici,  erected  at  Flo- 
Knee  by  Cosmo  I.,  was  appropriated  in 
part  for  the  reception  of  various  artists,  who 
worked  exclusively  for  the  Qrand  Didie. 
**  But  among  all  the  performances  executed 
here,*  says  Keysler, ''  that  styled  Florentine 
^rk  is  the  most  elegant;  sparks  of  pre- 
ckHn  stones,  and  particles  of  elegant  mar- 
ble, are  so  dbposed  as  to  represent  the  ob- 
jects of  nature  in  a  very  beautifiil  and  tur- 
ntiiing  manner  ;  but  works  of  this  kind  re- 
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quire  a  prodigiout  time  to  complete  them. 
A  flower-piece  ktely  finithed,  about  a  foot 
and  a  half  in  length,  and  half  a  foot  in 
breadth,  employed  t)ie  artist  above  eighteen 
months;  and  a  piece  of  embossed  work, 
about  die  size  of  a  common  sheet  of  paper, 
fepresenting  the  adoration  of  the  Eastern 
ipagi,  and  a  group  of  angeb  in  the  air,  has 
already  been  forty  years  in  hand,  and  under 
the  direction  of  several  masters.*' 

ibe  late  unhappy  stale  of  Italy,  and  the 
probability  of  still  furtiicr  changes,  has  been 
so  latally  destructive  of  the  arts,  that  Flo- 
rentine work  will  not  soon  be  encouraged  ; 
and  there  is  littie  doubt  thit  Uboi^us  art 
will  be  almost  lost. 

FLORIN  is  sometimes  used  for  a  coin, 
and  sometimes  for  a  monc7  of  account.  See 

Coin. 

FLORY,  Flowry,  or  Fleurt,  in  he- 
raldry, a  cross  that  has  the  flowers  at  Uie 
end  circumflex  and  turning  down,  differing 
fiv>m  the  potence,  Inasmuch  as  the  bitter 
stretches  out  more  like  Uiat  which  it  called 

patee. 

FLOTILLA,  a  name  given  to  a  number 
of  ships  which  get  before  tiie  rest  in  their 
return,  and  give  information  of  the  depar- 
ture and  cargo  of  the  flota  and  galleons. 

FLOUR,  the  meal  of  wheat-corn,  finely 
ground  and  sifted.  Flour,  when  carefully 
analyzed,  is  found  to  be  composed,  1,  of 
fecula,  which  is  iuHolnble  in  cold  water,  but 
sohible  in  hot  water ;  2,  of  gluten  ;  3,  of  a 
taccbartne  matter,  susceptible  of  the  fl|>i- 
ritiions  fermentation. 

FLOWER,  in  botany.    By  tius  term, 
former  botanists,  as  Ray  and  Toumcfort, 
&c.,  evidently  meant  the  petals,  or  beauti- 
fnl  coloured  leaves  of  the  plan^  which  ge- 
nerally adhere  to  the  seed-bud,  or  rudiment 
of  the  fruiL    Since  the  introduction  of  tiie 
sexual  method,  the  petals  have  lost  their 
importance,  and  am  now  only  considered 
as  a  finer  sort  pf  cover,  wliich  Is  generally 
present,  but  not  essentially  necessary  to  tiie 
existence  i>f  a  flower,    A  flower  theil,  in 
model  a  botany,  is  as  different  in  meam'ng 
^m  the  tame  term  m  former  writers,  as 
from  the  vulgar  acceptations  of  the  word  at 
this  day.    The  petals,  Uie  calyx,  nay,  tht 
tiixeads  or  filaments  of  the  stamina  may  all 
be  wanting,  yet  it  is  a  flower  still,  pro- 
vidcd  the  antiiers,  or  male  organ;  and  the 
stigma  or  summit  of  tiie  style,  tiie  female 
organ,  can  be  traced ;  and  tiiat  eitiier  immc- 
diately  in  the  neighbourhood  of  one  ano- 
ther,  as  in  most  phmta;  on  different  parts 
of  tiie  same  phmt,  as  in  tiie  class  Monoecia 
or  on  different  plants  raised  firom  tiie  tame 
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seed,  as  in  tlie  class  Dioecia.    In  this  man-  and  then  closed  op ;   it  was  aAerwarda 

Her  is  to  be  understood  the  general  princi-  plaiced  under  a  great  compressive  force, 

pie  wkh  which  the  sexual  method  sets  out,  which  pressed  the  fluid  throi^lh  tiie  pores  of 

that   every   vegetable   is  fomished   with  the  metal,  and  formed  a  dew  all  over  its 

flower  and  fniit.  The  essence  of  the  flower,  snriace,  before  any  indent  could  be  made  in 

therefore,  consists  in  the  anthers  and  stigma,  the  vessel.  Now,  as  the^arface  of  a  sphere 

which  constitute  a  floweg  whether  the  co-  will  contain  a  greater  quantity  than  the 

Yen,  that  is,  the  calyx  and  petals,  are  pre-  same  surflice  under  any  other  form  what- 

eent  or  not'  ever,  the  academy  supposed  that  the  com- 

Flower  de  hue.    See  Iris.  pressive  power  which  vras  applied  to  the 

Flower  de  Us,  or  Flower  de  Utee,  in  globe  must  either  force  the  particles  of  the 

henildiy,  a  bearing  representing  the  lily,  fluid  into  closer  adhesion,  or  drive  them 

called  the  qneen  of  flowers,  and  the  true  through  the  sides  of  the  vessel  before  any 

hieroglyphic  of  royal  majesty ;  bat  of  late  impression  conid  be  made  on  its  surface ; 

it  is  become  more  common,  being  borne  in  for  although  the  latter  effect  took  place  it 

some  coats  one,  in  others  three,  in  others  fiimisbes  no  proof  ^f  the  incompressibUity 

6^  and  in  some  semee,  or  spread  all  over  of  water,  as  the  Florentines  had  no  method 

the  escutcheon  in  great  numbers.  of  determining  that  the  alteration  of  flgure 

Flowers,  in  chemistiy,  a  term  formerly  in  their  globe  of  gold  occasioned  such  a 

applied  to  a  variety  of  substances  procured  diminution  of  its  internal  capacity,  as  was 

by  sublimation,  and  were  in  the  form  of  exactly  equal  to  the  quantity  of  water  for- 

slightly  cohering  powder :  hence,  in  all  old  *  ced  into  its  pores ;   but  this  experiment 

books,  we  find  mention  made  of  the  flow-  serves  to  shew  the  great  mtunteness  of  the 

ers  of  antimony,  arsenic,  zinc,  and  bismuth,  particles  of  a  fluid  in  penetrating  the  pores 

which  are  the  sublimed  oxides  of  these  me-  of  gold,  which  is  the  densest  of  aU  metals, 

tals,  either  pure,  or  combined  with  a  small  Mr.  Canton  brought  the  question  of  incom- 

quantity  of  sulphur:  we  have  also  still  in  pressibility  to  a  more  decisive  detenninao 

use,  though  not  generally,  the  terms  flowers  tion«    He  procured  a  g]aas>tube,  of  about 

pf  sulphur,  benaoin,  &c.  two  feet  long,  with  a  ball  at  one  end,  of  an 

FLU  AXES,  in  chemii^try,  salts  of  which  inch  and  a  quarter  in  dmmeter:    having 

the  Fluoric  acid  (which  see)  is  the  chief  filled  the  ball  and  part  of  the  tube  with 

{ngredient.    FInor  spar,  denominated  fluate  mercury,  and  brought  it  to  the  heat  of  b€f* 

of  lime,  which  is  found  in  great  plenty  in  of  FVu^iriieifs  thermometer,  he  marked  the 

many  countries,  and  is  very  abtmdant  in  phce  where  the  mercury  stood,  and  then 

Derbyshire^  where  it  obtains  the  name  of  raised  the  mercury  by  heat  to  tlie  top  of 

Derbyshire  spar,  is  the  most   important  the  tube,  and  there  sealed  the  tube,  her- 

among  the  floates.    The  chief  properties  of  metrically ;  then  upon  reducing  the  mercury 

these  salts  are,  1.  When  sulphuric  acid  is  to  the  same  degree  of  heat  as  before,  it 

poured  upon  them,  they  emit  acrid  va-  *tood  ui  the  tube  ^  of  an  inch  higher  than 

pours  of  fluoric  acid,  which  corrode  glass,  the  mark.    The  same  experiment  was  re- 

t.  When  heated,  several  of  them  phospho-  peated  with  water,  exhausted  of  air,  instead 

resce.    3,  They  are  not  decomposed  by  of  mercury,  and  the  water  stood  in  the 

heat,  nor  altered  by  combustibles.  4,  They  tube  ^  above  tlie  mark.    Now,  suMe  the 

pombine  with  silica  by  means  of  heat.  weight  of  the  atmosphere  on  the  outside  of 

FLUENT,  in  fluxions,  tlie  flowing  quan-  the  ball,  without  any  connterbalaoce  Irom 

tity^  or  that  which  is  continually  either  in-  within,  will  compress  the  ball,  and  eqmdly 

creasing  or  decrea&f'.ig,  whether  line,  sur-  nise  botli  this  mercury  and  xrater;  it  ap- 

fiice,  solid,  &c.    See  Fluxion.  pears  that  the  water  expands  -f^  of  an  hicb 

FLUID,  in  physiology,  an  appellntion  more  than  the  mercury,  by  removing  the 

given  to  all  bodies  whose  particles  easily  weight  of  the  atmosphere.    From  this,  an<| 

yield  to  the  least  partial  pressure  or  force  other  experiments,  he  infers,  that  water  is 

Impressed.  not  only  compressible  but  etastic;  and  that 

All  fluids,  except  those  in  the  form  of  air  or  it  is  more  capable  of  compressibility  in 

gas,  are  incompressible  in  any  considerable  wtnfer  than  in  summer, 

degree,    tlie  Academy  del  Ctmento,  from  All  fluids  gravitate,  or  weigh,  in  p^opor- 

the  following  experiment,  supposed  water  tioo  to  their  quantity  of  matter,  not  only  in 

^o  be  totally  incompresfible.  A  globe  made  the  open  air,  or  in  vacuo,  but  in  tiiefar  own 

of  gold,  which  is  less  porous  than  any  other  elements.    Although  this  law  seems  so  con- 

Dietal,  was  completely  filled  with  water  sonant  to  reason,  it  has  been  supposed  bv 
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ftocient  otlnnUits,  who  were  ignoiant  of 
the  eqaal  and  geodhd  pressure  of  all  fluids, 
that  the  component'  parts,  or  tbe  particles 
of  the  Mu&e  element  did  not  gravitate  or 
rest  on  each  other;  so  tiiat  the  weight  of  a 
vesMl  of.  water,  balanced  m  air,  would  be 
entirely  lost  when  the  fluid  was  wei^ied  in 
its  own  element  .  The  following  experi- 
ment seema  to  leave  this  question  perfectly 
decided :  take  a  common  bottle^  corked 
close,  with  some  shot  in  the  inside  to  make 
it  sink,  and  festen  it  to  the  end  of  a  scale 
beam;  then  immene  the  bottle  in  water, 
and  balance  the  weight  in  the  opposite 
•cale;  afterwards  open  the  neck  of  the 
botUe  and  let  it  fill  with  water,  which  will 
caose  it  to  sink;  then  weigh  the  bottle 
again.  Now  it  wiU  be  fi>ond  that  the  weight 
of  the  wafer  wbicfa  is  contained  m  the  hot- 
tie  is  equal  to  the  diflierence  of  the  weights 
Sa  tfae  scale,  when  it  is  balanced  in  air; 
^which  sufficiently  shews  that  the  weight  of 
Hie  water  is  tfae  same  in  both  situations. 
Ab  the  particles  of  fluids  possess  weight  as 
a  common  property  of  bodies,  it  seems  rea- 
sonable that  they  should  possess  the  conse- 
quent power  of  gravitation  wliidi  belongs 
to  bodies  in  general.  Therefore^  snpposing 
that  tfae  pnrtides  which  compose  fluids  be 
equal,  their  gravitation  must  likewise  be 
equal;  so  that,  in  tfae  descent  of  fluids, 
when  the  particles  are  stopped  and  support- 
ed, the  gravitation  being  equal,  one  particle 
will  not  have  more  propensily  than  another 
ta  change  its  sitq^tion,  and  after  the  inv. 
palling  forco  has  subsided  the  particles  will 
remain  at  absolute  rest 

iVom  the  gravity  of  fluids  arises  their 
pressare,  which  is  always  proportioned  to 
the  gravity.  For  if  the  psiiticles  of  fluids 
have  equal  magnitnde  and  weight,  the  gra- 
vity or  prcasure  most  be  proportional  to  the 
depth,  and  equal  in  every  horizontal  line  of 
fluid;  consequently,  the  pressure  on  the 
bottom  of  vessels  is  equal  in  every  part. 
The  pressure  of  fluids  upwards  is  equal  to 
the  pressure  downwards  at  any  given  depth. 
For,  suppose  a  column  of  water  to  consist 
of  uiy  given  number  of  particles  acting 
upon  each  other  in  a  perpendicnhir  direc- 
tion, the  fifst  particle  acts  upon  the  second 
with  its  own  weight  only ;  and>.as  the  se- 
cond is  stationary,  or  fixed  by  the  surround- 
ing particle,  according  to  the  third  law  of 
nurtiou,  that  action  and  reaction  are  equal ; 
it  is  evident  that  the  action  or  gravity  in 
the  first  is  repelled  In  an  equal  degree  by 
tiie  raactioiiof  the  second;  and  in  like 
planner,  the  second  acts  oa  the  third,  with 
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its  own  gtavity  added  to  that  of  tiie  first, 
but  still  the  reaetion  increases  in  an  equi- 
valent degree,  and  so  on  throoghont  the 
whole  depth  of  the  fluid. 

The  particles  of  a  fluid,  at  the  same 
depth,  press  each  otl|er  equally  in  all  direc- 
tions. This  appears  to  rise  out  of  the  very 
nature  of  fluids,  for  as  the  particles  gire 
way  to  every  impressive  fi>rce,  if  the  pres- 
sure amongst  themselves  should,  be  unequal 
the  fluid  could  never  be  at  rest,  which  is 
contrary  to  experience ;  therefore,  we  con- 
clude, that  the  particles  press  each  other 
equally,  which  keeps  them  in  their  own 
pbces.  Thb  principle  applies  to  the  whole 
of  a  fluid  as  well  as  a  part  For  if  foor  or 
6re  glass  tubes,  of  diflerent.forms,  be  im- 
mersed in  water,  when  tfae  corks  in  the 
ends  are  taken  out,  the  water  will  flow 
through  the  various  windings  of  the  difierent 
tubes,  and  rise  in  all  of  them  to  tfae  same 
faeigfat  as  it  stands  in  the  straight  tube: 
therefi>re  the  drops  of  fluids  miist  be  equally 
pressed  in  all  dltvctions  during  tiieur  ascent 
through  the  various  angles  of  the  ^ube, 
othervrise  the* fluid  could  not  rise  to  the 
same  faeigfat  in  them  all. 

From  the  mutoal  pressure  and  equal  mic- 
tion of  the  particles  of  fluids,  tfae  snrfiice 
will  be  peri^tiy  sipoothand  parallel  to  the 
horiaon.  If  from  any  exterior  cause  tfae 
surfine  of  water  fans  some  parts  faigfaer  than 
tfae  rest,  tfaese  vrill  sink  down  by  tfae  natu- 
ral force  of  tfaeir  own  gravitation,  and  dif. 
fiise  tfaemselves  into  an  even  surfiKe.  See 
Hydrostatics. 

Fluids,  MofioK^.  Hie  motion  of  fluids, 
vis.  their  descent  or  rise  below  or  above 
the  common  suHace  or  level  of  the  source 
or  fountain,  b  caused  either,  l.  By  tfae 
natuiul  gravity  or  pressure  of  the  fluid  con- 
tained in  the  reservoir,  or  fountain  ;  or,  3. 
By  the  pressure  or  weight  of  the  air  on  the 
surfiice  of  the  fluid  in  the  reservou*,  when  it 
is  at  the  same  time  either  taken  off  or  dimi- 
nished on  90me  part  fn  aqueducts,  or  pipes 
of  conduit.  S.  By  tlie  spring  or  elastic 
power  of  compressed  or  condensed  air,  aa 
in  the  common  water  engine.  .4.  By  the 
force  of  pistons,  as  in  all  kinds  of  forcing 
pumps,  &c.  5.  By  tiie  power  of  attrac- 
tion, as  in  the  case  of  tides,  &c 

FLUIDITY.  The  state  of  bodies  when 
their  parts  are  very  readily  moveable  ui  all 
4^rections  with  respect  to  each  other.  Many 
usefidand  curious  properties  arise  out  of 
this  modification  of  matter,  which  form  the 
basis  of  the  mechanical  science  called  fay-, 
drostatiosy  and  are  of  considerable  impor- 
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tance  in  chemistry.  But  the  attentioD  of  the 
chemiit  is  cbiefly  directed  to  the  state  of 
fluidity  as  it  may  affect  the  compon^t  parts 
of  bodies. 

A  solid  i>ody  may  be  converted  into  a 
floid  by  heat.  The  less  the  temperature  at 
which  this  is  effected,  the  more  fusible  the 
body  is  said  to  be. 

All  fluids,  not  excepting  the  fixed  metab, 
appear,  from  various  fiscts,  to  be  disposed 
to  assume  the  elastic  fi>rm,  and  fhii  the 
more  readily  the  higher  the  temperature. 
When  a  fluid  is  heated  to  such  a  degree  as 
tliat  its  elasticity  is  equal  to  the  pressure  of 
the!  air,  its  interior  parts  rise  up  with  ebnl- 
lition. 

llie  capacity  of  a  dense  floid  for  caloric 
is  greater  than  that  of  die  same  body  when 
solid,  but  less  than  wlien  in  the  elastic  state. 
If  this  were  not  the  case,  the  assumption  of 
the  fluid  and  ehMtic  state  would  be  scarcely 
at  all  progresrive,  but  effected  in  most  cases 
instantly  as  to  sense.    See  Caloric. 

The  state  of  dense  fluidity  appears  to  be 
more  iavourable  to  chemiod  combination 
than  either  the  sohd  dfr  elastic  state*  Inflie 
solid  state,  the  cohesive  attraction  prevents 
the  parts  firom  obeying  their  chemical  ten- 
dencies; and  in  the  elastic  state,  the  repul* 
sion  between  the  parts  has,  in  a  great  mea- 
sure, the  same  effects.  Hence  it  has  been 
considered,  though  too  hastily,  as  a  che* 
mical  axiom,  that  corpora  turn  agtaU  mti 
fimda, 

FLUOR  spur,  the  native  flnate  of  lime. 
See  the  next  article. 

FLUORIC  acid,  in  chemistry,  b  obtaino 
ed  from  fluor  spar,  or,  as  it  is  technicaOy 
called,  fltiate  of  lime.  It  has  not  yet  been 
decomposed,  unless  it  be  among  the  grand 
discoveries  of  Mr.  Davy,  not  yet  announced 
to  the  world.  We  have  attended  the  lec- 
tures of  this  professor,  and  think,  in  one  of 
them,  he  said,  he  bad  decomposed  the  fluoric 
acid:  for  want,  howover,  of  any  written 
document  on  the  subject,  we  must  content 
ourselves  with  a  summary  account  iif  the 
properties  of  this  add,  which  were  uivesti- 
gated  vritfa  accuracy  and  precision  by 
Scheele  and  Priestley.  The  spar  was  not 
distinguished  from  others  of  a  sunilar  ap- 
pearance till  about  the  year  1766,  when 
Man*r»ff  attempted  to  decompose  it  by 
means  of  the  sulphuric  acid.  He  found 
that  it  ronsisted  of  a  white  sublimate,  and 
a  peculiar  add ;  the  sublimate  proved  after- 
wards to  be  lime,  and  the  acid  bdng  deno- 
ffunated  fluoric  add ;  it  is  now  called  the 
(hate  of  lhne«    Bfargraff  foond,  to  bis  asto- 
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nishment,  that  the  |^  retott  in,  which  tho 
experiment  had  been  made,  was  corroded,  ' 
and  even  pierced  with  holes. 

Fluoric  acid  nuy  be  obtaine«l  by  potting 
a  quantity  of  the  spar  in  powder  into  a  re- 
tort, pouring  over  it  an  equal  quantity  of 
sulphuric  acid,  and  then  applying  a  gentle 
heat.  A  gas  ensues,  which  may  be  received 
in  the  nsiud  manner,  in  jars,  standing  over 
mercury.  Tliis  gas  is  the  fluoric  add,  which 
may  be  obtained  dissolved  m  water,  by 
luting  to  the  retort  a  recover  containing 
that  fluid.  The  distiUation  b  to  be  con- 
ducted with  a  veiy  moderate  heat,  to  allow 
the  gas  to  condense,  and  to  prevent  the 
fluor  itself  from  subliming. 

Soon  after  the  discovery  of  thb  add,  b 
was  doubted  whether  it  possessed  those 
properties  that  rendered  it  different  from 
all  other  adds.  Scheele,  however,  wlio 
had  already  investigated  tbe  subject,  in- 
stituted another  set  of  experiments,  which 
completely  established  tiieflict. 

Tbe  properties  of  thb  acid  are,  that,  as 
a  gas,  it  is  invbible,  and  dasUc  ttke  air :  but 
it  wiU  not  mamtain  combustion,  nor  can 
animab  breathe  it  without  deatii.  In  smeH 
it  b  pungent,  something  similar  to  muri- 
atic add.  It  b  heavier  than  common  air, 
and  corrodes  the  skin.  Wbsn  water  b  ad- 
mitted in  contact  with  thb  gas,  it  absorbs  it 
rapidly ;  and  if  the  gas  be  obtained  by 
means  of  glass  vesseb,  it  deposits  at  tbo 
same  time  a  quantity  of  silica.  Water  ab- 
sorbs a  large  portion  of  thb  gas,  and  in  that 
state  it  b  usually  called  fluoric  add  by  che- 
mbts.  It  b  then  heavier  than  water,  has  an 
acid  taste,  reddens  vegetable  bluex,  and  lias 
the  property  of  not  congealmg  till  cooled 
down  to  23^  The  pure  add  may  be  ob- 
tained again  from  the  compound  by  means 
of  heat  Fluoric  add  gas  does  not  act 
upon  any  of  the  metab ;  but  Uqnid  flnoric 
add  b  capable  of  oxydiog  iron,  imc,  cop- 
per, and  arsenic.  It  does  not  act  upon  tho 
predous  metals,  nor  upon  platina,  mercuiy, 
lead,  tin,  anthnony,  cobalt.  It  combmes 
with  alkalies,  earths,  and  metallic  oxides, 
and,  vrith  th^m,  forms  salts  denominated 
fluates,  of  which  the  tme  fluor,  Derbyshiro 
spar,  or  flnate  of  lime,  conusts  of 

Lime. 57 

Flnoric  add 16 

Water vr 

100 

Hie  most  remarkable  property  b  that 
already  allnded  to,  dz.  the  fridlity  with 
whidi  it  corrodes  glass  and  siliceous  bodies* 
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^pectafly  wben  hot,  and  the  ease  with 
which  it  holds  silica  in  tolntion,  eyeo  when 
ill  a  state  of  gas.  This  affinity  for  silica  is 
so  great  that  the  thickest  pkiss  vessek  can 
withstand  its  action  only  a  short  time,  llie 
Older  of  iu  affinities  is. 


Alnmina 

Potaslv 

Ammonia 

S>ilex 

Barytes 

8oda 

lime 

Strontian 

Magnesia 

As  6aoric  acid  produces  an  insokible  com- 
pound with  lime,  it  may  be  employed  to  de- 
tect the  presence  of  that  earth  when  held 
in  solution.  Two  or  three  drops  only  of 
tlie  add  will  cause  a  milky  cipod  or  preci- 
pitate to  appear,  if  any  lime  is  present. 

Fluoric  acid  has  been  appliea  to  engrav- 
ing or  etching  on  glass,  and  was  used,  ac- 
cording to  fieckauin,  nearly  a  century  and 
a  half  ago  (at  that  purpose,  by  an  artist  at 
Nttrembuif,  who  obtained  it  from  digest- 
ing 0uor  spar  in  nitric  acid.  Since*  how- 
ever, the  discoveries  of  Scheele  and  Priest- 
ley, it  has  been  more  generally  used,  and 
the  art  is  performed  by  covering  the  ghus 
with  wax,  and  then  that  part  where  the  fi- 
gures are  to  appear  is  laid  bare,  and  the 
whole  is  exposed  for  som^  time  to  the  hot 
vapour  of  fluoric  add.  This  simple  process 
is  employed  with  great  advantage  in  writ* 
ing  labels  on  glass  vessels,  and  in  grado- 
atiog  thermomeCeny  &c.  See  Thomson's 
Chemistry. 

FLUSTRA,  in.  natural  history,  horn- 
wraekf  a  genus  of  wofms,  of  the  order 
Zoopbyta.  Animal  a  polype,  proceeding 
from  porous  cells ;  stem  fixed,  foliaceoos, 
membranaceous,  conristiug  of  nnmerous 
rows  of  cells  united  together,  and  woven 
like  a  mat«  About  dghtecn  spedeshavc 
been  described, 

FLUTE,  an  instrument  of  music,  the 
simplest  of  all  those  of  the  wind  kind.  It 
is  played  on  by  blowing  it  with  the  mouth, 
and  tiie  tones  or  notes  are  changed  by  stop- 
ping and  openmg  the  holes  disposed  for  tluit 
puipose  along  its  side,  llie  ancient  fistuls, 
or  flutes,  were  made  of  reeds,  afterwards  of 
wood,  and  last  of  metal;  but  how  they 
were  blown,  whether  as  our  flutes,  or  as 
laiutboys,  does  not  appear. 

Flute,  Gmnoa,  is  an  instrument  in- 
tirely  diflferent  from  the  common  flute.  It 
is  not,  like  that,  put  into  the  mouth  to  be 
played,  but  the  end  is  stopt  with  a  tam- 
pion or  plug ;  and  the  lower  lip  is  applied 
t9  a  bole  about  two.  inches  and  a  half,  or 
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three  indies,  distant  from  tlieend.  This 
instrument  is  usually  about  a  foot  and  a  half 
long  'f  rather  bigger  at  the  upper  end  tlian 
tlie  lower;  and  perforated  with  holes,  be- 
sides that  for  Uie  mouth,  tlie  lowest  of 
which  is  stopped  and  opened  by  the  little 
finger's  pressing  on  a  brass,  or  sometimoi 
a  silver  key,  like  those  in  hautboys,  bas- 
soom,  &c.  Its  sound  is  exceedingly  sweet 
and  agreeable;  and  serves  as  a  tieble  in  a 
concert. 

FLUX,  a  general  term  made  use  of  to 
denote  any  eubstance  or  mixture  added  to 
assist  the  fusion  of  minerals.  In  the  lai^ge 
way,  limestone  or  floor  spat*  arc  used  as 
fluxes ;  but  in  small  assays,  the  method  of 
the  great  operations  is  not  always  followed, 
though  it  would  be  very  frequently  of  ad- 
vantage to  do  so.  Hie  fluxes  made  use  of 
in  assays,  or  pliilosophical  experiments,  con- 
sist usually  of  alkalies,  which  render  the 
earthy  mixtures  fusible,  by  converting  them 
into  £;hiss ;  or  else  glass  itself  into  powder. 

Alkaline  fluxes  are  either  tlie  crude  flux, 
the  white  fln«».  or  the  black  flux.  Cnide 
flux  is  a  mixture  of  nitre  and  tartar,  which 
is  put  into  the  crudble  with  the  mineral  in- 
tended to  be  fused.  The  detonation  of  the 
nitre  with  the  inflammable  matter  of  the 
tartar  is  of  service  iu  some  operations; 
though  generally  it  is  attended  with  incon- 
venience, on  account  of  the  swelling  of  the 
materials,  which  may  tlirow  them  out  of 
the  vessel,  if  proper  care  be  not  taken  dther 
to  tlirow  in  only  a  little  of  the  mixture  at  a 
time,  or  to  provide  a  large  vessel. 

White  flux  is  formed  by  projecthig  equa} 
parts  of  a  mixture  of  nitre  and  tartar,  by 
moderate  portions  at  a  time,  into  an  ignited 
crucible.  In  the  detonation  which  eosues, 
the  nitric  acid  is  decomposed,  and  flies  off 
with  the  tartarons  add,  and  the  remainder 
consists  of  the  potash  in  a  state  of  consi- 
derable purity.  This  has  been  called  fixed 
nitre. 

Bkick  flux  differs  from  the  preceding,  in 
the  proportion  of  its  ingredients.  In  this 
the  weight  of  Uie  tartar  is  double  that  of 
tiie  nitre ;  on  which  account  the  combustion 
is  incomplete,  and  a  considerable  portion  of 
the  tartarous  add  is  decomposed  by  the 
mere  heat,  and  leaves  a  quantity  of  coal 
behind,  on  which  the  bbck  colour  depends, 
It  is  used  where  metallic  ores  are  intended 
to  be  reduced,  and  effects  this  purpos<;,  by 
combining  with  tlie  oxygen  of  the  oxide. 

There  is  danger  of  loss  in  the  treatment 
of  sidphureous  ores  with  alkaline  fluxes ; 
for,  though  much  or  the  greater  part  of  the 
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Mlpbar  may  be  dissipated  by  ftwstingy  yet 
that  whidi  remains  will  ibrm  a  salphnret 
with  the  alkaU,  which  is  a  veiy  powerfiil 
solvent  of  metallic'bodies.  The  advaatage 
of  M.  Morveau's  redncing  flux  seeois  to 
depend  on  its  containiofr  no  uncombined 
aJkalL  It  is  made  of  eight  parts  of  piilve- 
ri^d  glass,  one  of  calcined  borax,  and  half 
a  part  of  powder  of  charcoal.  Care  must 
be  taken  to  use  a  gla^s  which  contains  no 
lead.  The  white  gbsses  contain  in  gene- 
ral a  hifge  proportion,  and  the  icreen  bot- 
tle glasses  are  not  perhaps  entirely  free 
from  it. 

Flux,  in  medicine,  an  extiaordioary 
issue,  or  eiractiation  of  some  humours  of 
the  body.    See  Medicine. 

FLUXION,  in  madiematics,  denotes 
the  velocity  by  which  the  fluents  or  flowing 
quantities  increase  or  decrease ;  and  may 
be  considered  as  positire  or  negative,  ac- 
cording as  it  relates  to  an  increment  or 
decrement. 

TTie  doctrine  of  fluxions,  first  invented 
by  Sir  Isaac  Newton,  is  of  gitet  use  in  the 
SBvestigation  of  curves,  and  in  the  discovery 
of  the  quadratures  of  ctwilinear  spaces, 
and  their  rectifications.    In  this  metliod, 
magnitudes  are  conceived  to  be  generated 
by  motion,  and  the  velocity  of  the  generat- 
ing motion  is  the  fluxion  of  the  magnitude. 
Thus,  the  velocity  of  the  point  that  de- 
scribes a  line,  is  its  fluxion,  and  measures 
fts  increase  or  decrease.    When  the  mo- 
tion of  this  pomt  is  uniform,  its  fluxion  or 
velocity  ii  constant,  and  may  be  measured 
by  the  space  described  in  a  given  time,  but 
when  the  motion  varies  the  fluxion  of  ve- 
locity at  any  given  point  is  measured  by  the 
space  that  would  be  described  in  a  given 
time,  if  the  motion  was  to  be  continued 
nniformly  from  that  tend. 

Thus,  let  the  point  m  be  conceived  to 
^  «  m     .  r 
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move  from  A,  and  generate  the  variable 
right  line  Am,  by  a  motion  any  how  re- 
gulated; and  let  its  velocity,  when  it  ar- 
rives at  any  proposed  position  or  point  R, 
be  such  as  would,  was  it  to  continue  uni- 
form from  that  point,  be  sufficient  to 
describe  the  line  Rr,  iii  tlie  given  time 
allotted  for  the  fluxion,  then  will  Rrbe  the 
fluxion  of  the  variable  line  A  m,  in  the  term 
or  point  R. 

The  fluxion  of  a  plain  surface  is  con- 
ceived in  like  manner,  by  sapposing  a 
given  right  Imc  m  n  (Plate  V.  Miscel.  Gg,  8) 


to  move  paraflel  to  itself,  in  the  plane  of 
ttie  parallel  and  moveable  lines  AP  and 
BG:  for  if,  as  above,  Rr  be  taken  to  ex- 
press  the  fluxion  of  the  line  Am,  and  tilt 
rectangle  Rr«8  be  completed;  then  that 
rectangle,  being  the  space  which  would  be 
umformly  described  by  the  generating  line 
wa,  in  the  time  that  A m  would  be  um- 
formly mcreased  by  mr,  is  therefore  the 
fluxion  of  the  generated  rectangle  Bm,  in 
that  position. 

If  the  leuirth  of  the  generaUng  hue  m  a 
contmoally  varies,  the  fluxion  of  the  area 
wl  atill  be  expounded  by  a  rectangle  mi. 
der  that  Ime,  and  the  fluxion  of  the  ab- 
•ciM  or  base :  for  iet  the  curvilinear  space 
A  n  m  (fig.  9),  bo  generated  by  the  con- 
Jnual  and  paraUel  moUon  of  the  variable 
fine  m  ji;  and  let  Rr  be  the  fluxion  of  the 
base  or  absciss  A  m,  as  before,  then  the 
rectangle  R  r  s  S,  wUI  be  the  fluxion  of  the 
generated  space  A  ma.     Because,  if  the 
length  and  velocity  of  the  generating  fine 
»  n  were  to  contmue  invariable  horn  the 
position  R8,  the  rectangle  RrsS  would 
then  be  nniformly  generated  with  the  very 
veloaty  wherewith  it  begins  to  be  generat- 
ed, or  with  which  the  space  A  «  «  is  in- 
creased  in  that  position. 

Fluxions,  notatimi  o/,  of  invariable  qnan- 
Uties,  or  those  which  neither  increase  nor 
decrease,   are   represented    bv    tlie   fiwt 
lettem  of  the  alphabet,  as  a,  b,  c,  d,  Ac. 
•  and  the  variable  or  flowing  quantities  by 
,  the  last  letters,  as,  r,  «,,  *,  y,  s ..  thi«,  the 
diameter  of  a  given  ctrde  may  be  denoted 
by  fl ;  and  the  sine  of  any  arch  thereof, 
considered  as  variable,  by  x.    The  fluxion 
of  a  qnantity  represented  by  a  smgle  letter, 
IS  expressed  by  the  same  letter  vrith  a  dot 
or  fuU  point  over  it:  thus,  the  fluxion  of 
« 18  represented  by  x,  aAd  that  of  y  by  y. 
And,  because  these  fluxions  are  tliemselves 
often  variable  quantities,  the  velocities  with 
whidi  tiiey  eitiier  increase  or  jlecrease,  are 
tte  fluxions  of  tiie  former  fluxions,  which  may 
be  called  second  fluxions,  and  are  denoted 
by  the  same  letten  vrith  two  dots  over 
them,  and  so  on  to  the  tiiird,  fourth,  &c. 
fluxions.    The  whole  doctrine  of  iBoxions 
eonsist  in  solving  the  two  following  pro- 
blems, riz.   From  the  flpent,  or  variable 
flowing  qnantity  given,  to  find  the  fluxion  ^ 
which  constitutes  what  is  called  tiie  direct 
metiiod  of  fluxions.    2.  Rtmi  tiie  fluxion 
given,  to  find  the  fluent,  or  Bowing  qnan- 
tity;  which  makes  the  inverse  method  of 
fluxions. 

Flvxioks,  direct  metkod  of,  the  doctrine 


r 


FLUXIONS.   , 

of  this  part  of  fluxions  is  comprised  in  these  In  tbe  examples  hitherto  given,  eadi  is 

rules.  resohred  by  its  own  particular  rule;  bot 

1.  To  find  the  flnxionof  any  simple  va-  in  those  that  foUow,  the  use  of  two  or 

riable  qnantityy  themle  is  to  place  a  dot  more  of  the  above  rales  is  requisite:  thns 

over  it:  thus,  the  fluxion  of  x  is  jt^  and  (by  .rule  t  and  3)  the  fluxion  of  sc'y^^  is 

ofy,  ^.    Again,  the  fluxion  of  the  com-,  found  to  be  tx^yy  -|-  2y*xx;  that  of 

^'s^z:^-)''^''  """"^  p' » '""«•  <^' ""'  *  -•'  ^>^  *"  •- 

$.  To  find  the  fluxion  of  any  given  power  9y^xx'-'9x*yy                   r*'y*  . 

of  a  variable  quantity,  multiply  the  fluxion  y*              ;  ana  mat  of  — -,  v 

of  tbe  root  by  the  exponent  of  the  power,  (by  rule    2,    5,   and    4y)   found   to   be 

and  the  product  by  that  power  of  tbe  same  ^x*yy+  iy*xxx  z  —  x*y^z 

root,  whose  exponent  is  less  by  unity  than      "^  ^ ■ -2 — , 

the  given  exponent*   This  rule  is  expressed  ^   .„.      ..                 ,          ...    .     ^ 

mo.;  brieflyrin  algebnncal  characten,  by  A           ^  ^T^  '^'^''^^  "  '^^^' 
,«,       •"       ^              ,              '■'edbya  coefficient,  or  constant  multipU- 

» X .     X  =  the  fluxion  of  x  •    Thus  the  cator,  the  fluxion  found  as  above  must  be 

fluxion  of  x' is  X  x9X^=:3x'x;andthe  multiplied  by  that  coefficient  or  multipli. 

fluxionofx'isxx  5X^  =  5x«^.   Intbe  cator:  thus,  the  fluxion  of 5 x',  is  15  x^^rj 

^  ,a_  ..      ^— 1 — ,,.  for  the  fluxion  of  x"  is  3  x^  x,  which,  mul- 

Mme  m»aer  thefla..a  of  ilTyl  '«r>  x  eplied  by  5,  give.  15  cc'.  i.    And,  inX 

Jr+y|«;  for  the  quantity  a  being  constant,  ^^  **™®  manner,  the  fluxion  of  a  x"  wiU 


>  is  the  true  fluxion  of  the  root  o  +  y  beuox^  x. 

^  Hence  it  appears,  that  whether  the  root 

Agam,  tke  fluxion  ofa»-fii)iwUlbeix  bea  simple  or  a  compound  quantity,  the 

t^k  X  ?4r?lj»:  for  here,  x  being  put  fl»»«no<'any  powerofit  is  found  by  the 


^  «*  +  **>  w«  bave  x  =  3  z  « ;  and  there- 


following  general  Rule : 

.  Multiply  by  the  index,  diminish  the  in* 

fore  {r  x,  for  the   fluxion  of  x  j  (or  dex  by  unity,  and  multiply  by  the  fluxion 

,   ,    .%...        .     .      — -— — -  of  the  root    Thus  the  fluxion  of  «•  = 

a  +»»li)is  =  3tK^«»  +  x».  ^j,j^.  thefluxion  of  4x*  =  J4x»x  and 

3.  To  find  the  fluxion  of  the  product  of  .    ^    .       .  3                is 

several  variable   quantities,  multiply  the  ™  Anxionof  7«f  =  gjjp«— i«  = 

fluxion  of  each,  by  the  product  of  tbe  rest  3  k 

of  the  quantities^  and  the  sum  of  the  pro-  57|* 

ducts,  thus  ariiung,  wiU   be  the  fluxion  ^^5^  explained  the  manner  of  deter- 

wught    TOos,  thefluxion  of  xyisxy+  mimngthefirst  fluxions  of  variable  quan- 

jrxithatofxys,iixyz+jrx«  +  Kxy;  ^^^  ^  ^  nnncessaiy  in  a  work  of  this 

and  that  of  «x  y  zisvxyx  4-  xoy  s  -)*  l^u><l  to  enter  upon  the  second,  third,  ice, 

yvxx  -4~  A^v'y*     Again  the  fluxion  of  fluxions,  we  shall  therefore  proceed  to 

a  -f- '  X  *  —  y  =  a64-^x— ay  — xy.  Fluxions,  inverse  miethodtf,  or  the  man* 

J9  5;t— a^— xy— ^x.  ner  of  determining  the  fluents  of  given 

4.  To  find  the  fluxion  of  aftaction,  the  ^"JJ*""-  ,  .     ,     ^     .  ,.       ^ 

rale  is,  from  the  fluxion  of  the  numerator,  ^^Z^^  "  ^^^^I  ^^^"'^^f  concermng 

mnhiitUed  by  the  denominator,  subtract  ^^  *'**^*  method,  be  duly  considered, 

tiM  fluxion  of  the  denominator  multiplied  ^*"  ^^  ^  ^  ^^^  difficulty  in  eon. 

by  the  numerator,  and  divide  the  remainder  ^^^"^^  ^*®  ******™  ^  **  ""^«"«  "*«*'«x*  • 

by  the  square  of  the  denominator.    Thus,  ™"«*  ^*  difficulties  that  occur  in  this 

X        «x  — XV  last  part,  upon  another  account,  are  in- 

the  fluxion  of  -,  is  ^^— ^ — >^.   that  of  deed  vastly  great.    It  is  an  easy  matter, 

^  ■           ^ J.  or  not  impossible  at  most,  to  find   the 

'        jj   ^Xx-4-y~x  +  >  XX  ^  fluxion  of  any  flowing  quantity  whatever  ; 

*  +  W                     x-f-yC  but,  in  the  inverse   metliod,   the  case  is 

yx  —  x>       j*».*^*  +  v4-*  4*"*®  otherwise  ;  for,  as  there  is  no  me^ 

^TfjiT ;  WKl  that  of  -J-j-i-.,  or  i  ihod    for  deducing  the  fluent  from  {he 

■  ■    L           -: :  fluxion  a  priori,  by  a  direct  investigation  ; 

^    ^    ^  if  ^  X  X  4-  yj7  Jf  4-  y  X  «  .  so  it  is  impossible  to  hiy  down  rules  for  any 

*  T*  9                        "r  y  '                 '  other  forms  of  floxioiisi  than  those  particu* 

and  so  of  others.  lar  ones,  that  we  know,  from  the  direct  me- 
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thDd,  belong  to  «ncb  «nd  such  kindf  of    from,  the  said  variable  part,  as  occasion  r^- 

(k>wiB(r  fpuntittes  :  thus,  for  example,  tlic     quires,  will  give  tbe  fluent  truly  corrected. 

fluent  of  «  X  X  is  known  to  be  x» ;  becnose,    To  make  this  plainer  by  an  e^ampleor  two^ 

by  the  duiect  method,  the  fluxion  of  « *  is 

found  to  be  2x;r :  but  the  fluent  Ofyxn 

unknown,  suM^e  po  expression  has  l>ecn 

discovcied  that  produces  y  x  for  its  fluxion. 

Be  this  as  it  wiU,  tbe  following  rules  are 

those  used  by  the  best  mathematicians,  for 

findmg  the  fluents  of  given  fluxions. 

1.  To  find  the  fluent  of  any  w»pfe 
fluxion,  you  need  only  write  the  letters 
without  the  dots  over  them:  thus,  the 
fluent  of  xisx,  and  that  of  ax  +  bj^is 

S.  To  assign  the  fluent  of  any  power  of 
a  variable  quantity,  multiplied  by  the 
fluxion  of  the  root ;  first  divide  by  the 
fluxion  of  the  root,  add  unity  to  the  ex- 
ponent of  the  power,  and  divide  by  the 
exponent  so  increased :  for  dividing  the 
fluxion  ai!"-»;r  by  jr,  it  becomes  ni!"->; 
and  adding  1  to  the  exponent  (r— l)we 
have  n  x- ;  which,  divided  by  n,  gives  x%  the 
true  fluent  of  naf'-'x.  Hence,  by  the 
same  rule,  the  fluent  of  Sx*  jr  will  be  six*; 

that  of  «x*x=|;  that  of  y  }i  =:!sf^  that 


let  y  =  o  +  xl'  X  jr.     Here  we  first  fin<i 
y=:l3E£L;  but  when  y  i=  0,  then  ^i^' 

becomes  =  -  ;  since  x,  by  hypotbssisy  is 

4r 

then  =  0:  therefore  ^"^^  -  always  exceedi 
y  by  ^;  and  so  the  fluent,  properly  cor- 

"~  4 


rected,  will  be  y 
5  a*  X*    . 


r>x  + 


2 


11^ 


Again,   let  y  = 


a^4lx^X«*""*J<f!  bcre  we  fiisthavey 
;  and  makmg  y  =:  0,  thelat- 


of  «yli  = 


San 


I 


r.-^' 


*y 


lll  +  H 


8 


that 


and  that  of  y  ^  == 


-f'^ 


or  «  xx-"= 


-+l 

^ii-   ;  thatof  o-i-zl'X«  =  --^  ;an<i 

tbatof««+a^"XX^'*=     Z  ^.    ' 

In  awigning  the  fluents  of  given  fluxions, 
Et  ong^t  to  be  considered,  whether  the 
flowing  qoaotity,  found  as  above,  requires 
the  addition  or  subtnction  of  some  con- 
stant quantity,  to  render  it  complete : 
thus,  for  instance,  the  fluent  of  nx^-'x* 
may  be  either  represented  by  x*  or  by  x 
±  a ;  for  e  bemg  a  Constant  quantity,  the 
fluxion  of  x";t  'f  ^  ^^U  as  of  2",  is  n  x^^x. 

Hence  it  appears,  that  the  variable  part 
6f  a  fluent  only  can  be  aMgned  by  the 
common  method,  the  constant  part  being 
only  assignable  from  the  particular  nature 
Ot  the  problem.  Now  to  do  this,  tbe  best 
way  is  to  consider  how  much  tlie  variable 
part  of  tbe  fluent,  first  found,  dififers  from 
the  truth,wben  the  quantity  which  the  whole 
fluent  ought  to  expri^  is  equal  to  nothing ; 
then  that  difierence,  added  to,  or  subtracted 


"^  «  X  «  +  l 

ter  part  of  the  equation  becomes   "  '■-^- 

m  X  "^r 

.^  '  -,    — ;  whence  the  equation  or  flu- 

■iX«+^ 
cut,  property  corrected,  is  y  = 

»n  X  n+1 

.  Hitherto  x  and  y  are  both  supposed  equal 
to  nothing,  at  the  same  time ;  which  will 
not  always  be  the  case :  thns,  for  instance, 
tliough  tbe  sine  and  tangent  of  an  arch  are 
both  equal  to  nothmg,  when  the  arch  itself  is 
so  ;  yet  tlie  secant »  then  equal  to  the  ra- 
dios. It  will  therefore  be  proper  tu  add 
some  examples,  wlierein  the  value  of  y  is 
equal  to  aothing,  when  tliat  of  x  is  equal  to 
ai^  given  quantity  a.  Thus,  let  the  equa- 
tion^ srx' a*,  be  proposed;  whereof  the 

fluent  first  found  is  y  ^  r  ;  ^nt  when  y  =: 


0,    then   -    =  J,    by   the  hypothesise 
therefore  the  fluent,   corrected,  is  y  ^ 

Again,    suppose  j  z=  s^  x; 

x-+» 

becomes  y=s:  -j-? .    And  lasuyi 

then,  first. 


x> .— 
then  wiU 


which,  corrected, 


if>  =  ?JT?];    X    ar*; 


==  ?S^:  therefore  tbe  fluent 


cor- 


36 


rected  b  y  ==  ?±IpLlliL±M}: 
X  To  find  the  fluents  of  Mcli  flwdooary 
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vxprttakjm  as  inrolve  two  or  more  ^ari- 
abte  quantities,  snhstitnte,  instead  of  such 
ilnziuo,  its  respective  flowing  quantity; 
and,  addiof  all  the  terms  together^  di- 
vide the  sum  by  the  number  of  terms,  and 
Ibe  quotient  will  be  the  fluent     Thus, 

the  fluent  of  jr  y +>«=  Si^ifA  =*£if 

*  * 

==x  y  ;and  the  fluent  ofxyx  -|-^  xs  4"  ^  V 

_jryzHhjy8+3ryr__3gyz  _<-.- 

5  3  ^ 

But  it  seldom  happens  that  the^e  khids  of 
fluxions,  which  involve  two  variable  quan- 
tities in  one  term,  and  yet  admit  of  known 
and  perfect  fluents,  are  to  be  met  with  in 
practice. 

Havhig  thus  shewn  the  manner  of  find- 
ing such  fluents  as  can  be  tmly  exhibited 
in  algebnuc  terms,  it  remains  now  to  say 
something  with  regard  to  those  other  forms 
(»f  expressions  involving  one  variable  quan* 
tity  only ;  wiiich  yet  are  so  aflected  by 
componnd  divisors  and  radical  quantities^ 
that  their  fluents  cannot  be  accurately  de- 
termined by  any  method  whatsoever.  Tlie 
only  method  witli  regard  to  these,  of  wliich 
there  are  innnmeral>le  kinds,  is  to  find 
their  fluents  by  approximation,  whidi,  by 
the  method  of  infinite  series,  may  be  done 
to  any  degree  of  exactness.    See  Series. 

Thus,  if  it  were  proposed  to  find  the  fluent 

of -^^  it  becomes  necesiary  to  throw 

the  fluxion  into  an  infinite  series,  by  di- 

vidfaigai'  by  « — *:  thus,  a;r-7-a-*' 
XX  ,  x^x   ,x^x   ,  X*Jf 


Since  X -|- y :=  a,  and  x^'^simax.  the 
fluxion  of  each  =  0,  the  former,  becauso  it 
is  constant,  and  the  latter,  because  it  is  a 
maximum ;  .*.  x  +^  =  0,  and  m  y"  x"»-*  x 
+  iij:*y"-*^z=0;  hence,  x^ — ^,  and 


my 
;  or  m  y =11 X,  and  ai :  a :: 


nx 


con« 


=*+=f^ 


Now  the  fluent  of  each  term  of  this  ser 
riei,  may  be  ibund  by  the  fiiregoing  rules 


«»be*+|^,+ 


A+7?+5V+'*^' 


In  order  to  shew  the  asefidness  of  fluxions, 
we  shall  give  an  example  or  two.  l.  Sup- 
pose it  w»e  required  to  divide  any  given 
right  line  A  B  mto  two  such  parts,  A  C, 
C  B,  that  their  products  are  rectangles,  may 
be  the  greatest  posiible.  Let  A  B  =  €, 
and  let  the  part  A  C,  considered  as  variable 
(by  the  motion  of  C  towards  B)  be  denoted 
byx.  Then  B  C  being  =:«  —  x,  we  have 
ACx  BC:=«x — XX,  whose  flnxion  «x 
— «  X  ;r  being  put  =  0,  we  get  «;r  =  2xx; 
and,  consequently,  x={«.  Hence  it  ap- 
pears that  AC  (or  x)  must  be  exactly  one 
half  of  A  B. 

£x.  f  •  To  divide  a  given  namber  a  Into 
two  parts,  X,  y,  so  that  x*  3^  aiay  be  a 


my*x*"~* 
.  _^ axy 

x:y.    Nowy^ — ;  .•.x+ — =«• 

If  m  ^  a,  the  two  parts  are  equal. 

Cor.  Hence,  to  divide  a  quantity  a  into 
three  parts,  x,  y,  z,  so  that  x  y  z  may  be  a 
max.  the  parti  must  be  equal.  For  sup* 
pose  X  to  remain  constant,  and  y,  z,  to  vary ; 
the  product  yz,  and  consequently  xyz, 
will  be  greatest  when  y^z.  Or  if  «  re- 
main constant,  the  product  xz,  and  come, 
qnently  y  x  z,  will  be.  greatest  when  x  rs  z. 
Thus  it  appears  that  the  parts  must  be 
equal.  And  in  like  manner  it  may  be 
shewn,  that  whatever  be  the  number  of 
parti,  they  will  be  equal. 

Ex.3,  Given X -f- y -|- '  =  a> and xy'z' 
a  nmximuffl,  to  find  x,  y,  z. 

As  X,  y,  z,  must  have  some  certain  deter- 
minate valivs  to  answer  these  conditions, 
let  us  suppose  such  a  value  of  y  to  remain 
constmt,  wliilst  x  and  z  vary  till  they  an- 
swer the  conditions,  and  then  x^z^O 
and  z'x-t-Sxz'xsO;  hence,  x  =  —  i 

Sx3^»  Sxx,  ^      ^_ 

=2 — r= .*.«=: 3x.  Now 

s*  z     ' 

let  OS  Aippose  the  value  of  z  to  remahi  con- 
stant, and  X  and  y  to  vary,  so  as  }o  satisfy 
the  conditions;  then  x-|-j  =  0,  y^x-j- 

«xy^  =  0;  hence,x  =  '>=: ^12 

9  x¥ 

= >-,  .'.ysrSx;  substitute  m  the 

given  equation,  these  values  of  y  and  z  n 

terms  of  X,  and  X -f- S  X -)- 3  X = u,  or  6  X = a 

.1  1  1         . 

hence,x=:- a;  .'.yrs-a;  z  =  -a.     In 

like  manner,  whatever  be  the  number  of 
unknotm  quantities,  make  any  one  of  them 
variable  with  each  of  the  rest,  and  the  va- 
Iocs  of  each  in  terms  of  that  one  quantity 
will  be  abtamed;  and  by  substitntiog  the 
values  of  each  in  terms  of  that  one,  m  the 
given  equation,  you  will  get  the  value  of 
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tliftt  quantity,  ind  thence  the  Tahies  of  the 
otiien. 

Ex.  4.  To  inscribe  tlie  greatest  panlle- 
lognun  DFGI  in  a  given  triangle  ABC, 
fig.  10. 

Draw  B  H  perpendicular  to  A  C ;  put  A  C 
isa,  BH=:6,BE=x,  thenEH=6— -x; 

aud bysimilar triangles, 6: a  :;x  :  DF=  -^; 

hence,  the  area  DFGI  =  —  xb—x=s 

max.  or  X  X  *  — *  =  *  *  —  **  =  "■*■*• 
,\6*  — 2*Jf  =  <>i  lience,x  =  J*; there- 
fore EHs^BH. 

Ex.  5.  Let  A B G  represent  a  cone,  AC 
the  diameter  of  the  base ;  to  inscribe  in  it 
the  greatest  cylinder  D  FGI,  fig.  11. 

Pot  ji=, 78539,  &c.,  then  since  AC 

pii*x' 

=  a.BH=6.BE  =  « '^-p— = 

the  area  of  the  end  DEF  of  the  cy- 
linder; hence,  the  content  of  the  cylin: 

der  =  ^^  X  r=^=inax.or«*  X  F=^ 

Or 

=  6  X*  —  X*  =  max.  .-.  f  6  x  x  —  3  x*  x 

S  1 

=  0 J  hence, x ^ 5 6 ;  therefore  EH  —  - 

B  H.    See  Cylimdbr. 

•   Ex,  6.  To  inscribe  the  greatest  panfllelo- 

gram  DFGI  in  a  giYen  parabola  ABC, 

fig.  It.  '  • 

Put  BH  =  a,.p  =  the parameter,  x  = 
B  E  J  thci^  by  the  property  of  the  parabo- 

la,D£'=px,  .-.DEsp'xS  and  D  F 

sstpM;  hence,  the  area  DFGI=s3 
pi  jci  X  a  —  «  =  iM"*  w  «^  X  «  —  <»  = 
^x*  — a^srinax.  .•.-  ax  *x--  j  *'  * 

=  0;  hence,   i-=3x*,  ortt  =  3x,  .•.  x 

x» 

:;^|  a;  consequently  EH  =  gBH. 

JSx.  7.  To  cut  the  greatest  panboh  DEF 
from  ^  given  cone  ABC,  fig.  i:;. 

Let  A  GC  be  that  diameter  of  the  base 
wfakhisgerpendicnlartoDGF;  nowEGis 

pttmlleltoAB;pntAC  =  a,AB  =  6,CG 
=1 X,  then  AG  =s  a — x ;  and  by  thepropcrty 
of  the  chrde  DQ  =  ^ax  — x*,  .*.  D  F  s= 
S  ^ax— «*;  also,  by  aim.  As,  a :  6  u  x  : 

OE=s--;  hence,  we  have  the  area  of  the 
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6x 


parabola  =  -  X  —  X  9^ ax — x"  = 
o        a 

max. hence, x\/ ax  —  x*zs  max.  orjt*  X 

ax  —  x*:=: ax*^Jt*:=:  max.  .*. 3 a  Jt* x  — 

3 
4f'x  =  0,  and3a£=4x,  .'.Afrs- a.  See 

4 

Simpson's  and  Voice's  Fluxions. 

FLY,  in  zoology,  a  large  order  of  insects, 
the  diitiDgoishing  characteristic  of  which  i^ 
that  their  wmgs.  are  transparent ;  by  this 
they  are  distinguished  from  beetles,  butter- 
flies, and  grasshoppers.  See  Entohologt 
and  MuscA.  Flies  are  subdivided  into 
those  which  have  four,  and  those  which 
have  two  vrings. 

Flt,  in  mechanics,  a  cross  with  leaden 
weights  at  its  ends,  or  rather  a  heavy 
wheel  at  right  angles  to  the  axU  of  a  wind- 
hu,  jack,  or  the  like  ;  by  means  of  which 
the  force  of  the  power,  whatever  it  be,  is 
not  only  preserved,  but  equally  distributed 
in  all  parts  of  the  revolution  of  the  ma- 
chine. 

The  fiy  may  be  applied  to  several  sorts 
of  engines,  whether  moved  by  men,  horses, 
wind,  or  water,  or  any  other  animate  or 
inanimate  power ;  and  is  of  great  use  in 
those  parts  of  an  engme  which  have  a  quick 
circular  motion,  and  where  the  power  of  the 
resistance  acts  unequally  in  the  different 
parts  of  a  revolution,  lliis  has  made  some 
people  imaghie,  that  the  fly  adds  a  new 
power ;  but  though  it  may  be  truly  said  to 
facilitate  the  motion,  by  making  it  more  uni- 
form, yet  upon  the  whole  it  causes  a  loss  of 
power,  and  not  an  mcrease :  for  as  the  fly 
has  no  motion  of  its  own,  it  certainly  re- 
quires a  consUgit  force  to  keep  it  in  mo- 
tion; not  to  mention  the  friction  of  the 
pivots  of  the  axis,  and  the  resistance  of  the 
air. 

The  reason,  therefore,  why  the  fly  be- 
comes useflil  in  many  engines,  is  not  that 
it  adds  a  new  force  to  them;  but  because, 
in  cases  ^ere  the  power  acts  unequally, 
it  serves  as  a  moderator  to  make  the  mo- 
tion of  revolution  ^most  every  where 
equal :  for  as  the  fly  has  accumulated  in 
itself  a  great  degree  of  power,  which  it 
equally  and  gradoally  exerte,  and  as  equally 
and  gradually  receives,  it  makes  the  motion 
in  all  parts  of  the  revolution  pretty  neariy 
equal  and  uniform.  The  consequence  of 
this  ii^  that  the  engine  becomes  more  easy 
and  convenient  to  be  acted  on  and  moved 
by  the  impelling  force  ;  and  this  is  the  only 
benefit  obtained  by  the  fly. 

The  best  form  for  a  fly,  is  that  of  a  heavy 
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wheel  or  drele,  of  »  fit  siiey  as  this  will  not 
only  meet  with  lets  psmstaiaee  from  the.  »tr, 
hot  heiJQg  contmnous,^  and  the  weight  e?ery 
where  equally  distributed  through  the  peri- 
meter of  the  wheel,  the  motion  will  be 
more  easy,  aniform,  and  regular.  In  this 
Ibm,  the  fly  is  most  aptly  applied  to  the 
peipendicolar  drill,  which  it  likewise  serves 
to  keep  upright  by  its  centriingal  force : 
also  to  a  windlass  or  common  winch,  where 
the  motion  is  quick  ;  for  in  pulling  upwards 
from  the  lower  part,  a  person  can  exercise 
more  power  than  in  thrusting  forward  in  the 
upper  quarter:  where,  of  course,  part  of 
his  force  would  be  lost,  were  it  not  accu- 
mulated and  conserrcd  in  the  equable  mo- 
tion of  the  fly.  Hence,  by  this  means,  a 
man  may  work  all  day  in  drawing  up  a 
weight  of  40  i6.  whereas  30  lb,  would  create 
him  more  labour  in  a  day  without  tlie  fly. 

In  order  to  calculate  the  force  of  the  fly, 
joined  to  the  screw,  for  stamping  the  image 
upon  coins,  let  us  suppose  the  two  arms  of 
the  fly  to  be  each  fifteen  inches  long,  mea- 
suring from  the  centre  of  the  weight  to  the 
axis  of  motion,  the  weights  to  be  60  pounds 
each,  and  the  diameter  of  the  axis  pressing 
upon  the  dye,  to  be  one  inch.  If  e?ery 
stroke  be  made  in  half  a  second,  and  the 
weights  describe  an  half  circumference, 
wrhich  in  this  case  will  be  four  feet,  the  ve- 
locity will  at  the  nistant  of  the  stroke  be  at 
the  rate  of  eight  feet  in  a  second,  so  that 
the  momentum  of  it  will  be  800;  but  the 
arms  of  the  fly^being  as  levers,  each  fifteen 
inches  long,  whilst  the  semi-axis  is  only  half 
an  inch,  we  must  mcrease  thb  force  SO  times, 
which  will  give  24,000;  an  immense  force, 
equal  to  100  Ift.  filling  ItK)  feet,  or  near  two 
seconds  in.  time;  or  to  a  body  of  76016. 
filling  16j,  feet,  or  one  second  in  time. 
Some  engines,  for  coining  crown-pieces, 
need  to  have  the  arms  of  the  fly  five  times  as 
long,  and  the  weights  twice  as  heavy,  so 
that  the  efiiect  is  ten  times  greater.    See 

COINIRO. 

Flt,  in  the  sea  language,  that  part  of 
the  mariner's  compass  on  which  the  several 
winds  or  points  are  drawn.  **  Let  fly  the 
sheet,"  is  a  word  of  comnuupd  to  let  loose 
the  sheet,  in  case  of  a  gust  of  wind,  lest  the 
ship  should  overset,  or  spend  her  top-sails 
and  masts  I  vrhich  is  prevented  by  letting 
the  sheet  go  a-main,  that  it  may  hold  no 
wind. 

Flt  booty  a  huge  vessel  with  a  double 
prow,  carrying  from  four  to  six  huadred 
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VOL.  III. 


FLY 

go  stnught,  and  do  not  wind  round ;  nor 
have  the  steps  made  tapering,  but  the  fore 
and  back  part  of  each  stair,  and  the  ^nds, 
respectively  parallel  to  one  anotlicr;  so  that 
ifone  flight  do  net  carry  you  to  your  in- 
tended height,  there  is  a  broad  half  space, 
from  whence  yon  begin  to  fly  again,  with 
steps  every  where  of  the  same  length  and 
br^th,  as  before. 

FLYING,  the  progressive  motion  of  a 
bird,  or  other  winged  animal,  in  the  liquid 
air.  The  parts  of  birds  chiefly  concerned 
in  flying,  are  the  wings,  by  which  they  are 
sustained  or  wafted  riong.  The  tail, 
JVIesseurs  Willonghby,  Ray  and  many 
others,  imagine  to  be  principally  employ- 
ed in  steering  and  turning  the  body  in 
the  air,  as  a  rudder :  but  Borelli  has  put 
it  beyond  all  doubt,  that  this  is  the  least  use 
of  i^  which  is  chiefly  to  assist  the  bird  in 
its  ascent  and  descent  in  the  air  ;  and 
to  obviate  the  vacillations  of  the  body 
and  wings:  for,  af  to  turning  t6  this  or 
that  side,  it  is  performed  by  the  wings, 
and  inclinations  of  the  body,  and  but  very 
litUe  by  the  help  of  the  tail.'  The  flying 
of  a  bird,  in  effect,  is  quite  a  diflTerent 
thing  from  tlie  rowing  of  a  vessel  Birds 
do  not  vibnite  their  wings  towards  the  tail, 
as  oars  are  struck  towards  the  stem,  but 
waft  them  downwards :  nor  does  the  tail  of 
the  bird  cut  the  air  at  right  angles,  as  the 
rudder  does  the  water;  but  is  disposed 
horisontally,  and  preserves  the  same  situa- 
tion what  way  soever  the  bird  turns. 

In  effect,  as  a  vessel  is  turned  about  on 
its  centre  of  gravity  to  the  right,  by  a  brisk 
applicatioi^of  the  oars  to  the  left,  «o  a  bird 
in  beating  the  air  with  its  ri^t  wing  alone, 
towards  the  tail,  will  torn  its  fore  part  to 
.the  left.  Thus  pigeons^  changing  their 
course  to  the  left,  would  labour  it  with ' 
their  right  wing,  keeping  the  other  almost 
at  rest.  .  Birds  of  a  long  neck  alter  their 
coune  by  the  inclinations  of  their  head  and 
neck,  which  altering  the  course  of  grarity, 
the  bird  will  proceed  in  a  new  direction. 

The  manner  of  flying  b  thus :  the  biid 
first  bends  his  legs,  and  springs  with  a  vio- 
lent leap  from  the  ground;  then  opens  and 
expands  the  joints  of  his  wings,  so  as  to 
make  a  rieht  line  perpendicular  to  the  sides 
of  his  body :  thus  tlie  wings,  with  all  the 
fbithers  therein,  constitute  one  continued 
lamina.  Being  now  raised  a  little  above 
the  horiaon,  and  vibrating  the  vrings  with 
great  force  and  velocity  perpcncticnhuly 
aguinst  the  subject  air,  that  fluid  resists 
those  snccussions,  both  flx>m  its  n^ral  in- 
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actifity  and  -datticit^,  by  means  of  ^Hlidi 
the  whole  body  of  thebird,  »  protruded. 
The  resistance  the  a!r  makes  tu  the  trith- 
-drawing  of  the  wings,  and  conseqoently 
the  progress  of  the  bird^  will  be  so  roach 
the  greater,  as'tlie  waft  or  stroke  of  the 
fiio  of  tlie  wing  is  Ioniser:  but  as  the  fbrce 
^  of  the  wing  ir  continnally  dimiinshed  by 
this  resistance,  wlien  the  two  forces  come 
to  btf  in  eqaflibrio,  the  bird  will  remain 
SDspended  in  the  same  phice;  lor  the  bird 
only  ascends  bo  long  as  the  arch  of  air  the 
wing  describes,  makes  a  resistance  equal 
to  the  excess  of  the  specific  gravity  of  the 
bird  above  the  air.  If  the  air,  therefore, 
be  so  Tiire  as  to  giv»  way  widi  the  same 
velocity  as  it  is  struck  withal,  tfaer^  will  be 
no  resistance  and  comeqnently  the  bird 
can  never  nount.  Btrds^ never  By  upwards 
in  a  perpendiculaf  line,  but  always  b  a 
parabola.  In  a  direct  ascent,  the  natnnd 
and  artificial  tendency  would  oppose  and 
destroy  each.otlier,  so  that  tlie  progress 
,  would  be  tery  slow.  In  a  direct  descent 
they  wonid  aid  one  another,  so  that  tbe  fid! 
wonid  be  too  precipitate^ 

Ftikg,  tni^dalf  that  attempted  I7  mifn, 
by  the  assistance  of  mechanics.  Tbe  art 
^  of  flying  has  been  attempted  by  several 
persons  In  all  agcs^  Tlie  Lencadians,  out 
of  sopentition,  are  reported  to  have  Imd  a 
custom  of  precipitating  a  man  from  a  high 
diff  into  the  sea,  first  fixing  feathers,  va- 
riously expanded,  round  h»  body,  in  order 
to  break  his  fall.  Friar  Bacon,  who  lived 
near  five  hundred  years  ago,  not  only 
affirms  the  art  of  flying  possible,  but  assures 
us,  tlmt  he  hnnaelf  knew  hovT  to  make  an 
engine  wherein  a  man  sitting  mtglit  be  able 
to  convey  himself  through  the  air,  lake  a 
bird;  and  ^further  adds,  that  there  was 
then  one  who  had  tried  it  with  snccess: 
but  this  method,  which  consisted  of  a 
ronple  of  large,  thin,  hollow  copper  globes, 
exhausted  of  the  au*,  and  snstaining  a  penon 
who  sat  thereon,  Dr.  Hook  shews  to  be 
Impracticable.  The  phOosoph^rs  of  K. 
Chailes  the  second*s  reign,  were  mightily 
busied  about  this  art.  Bishop  Wtlkins 
vraa  so  confident  ^of  success  in  it,  that  he 
says,  he  does  not  question  but,  in  future 
ages,  it  will  be  as  usnal  to  hear  a  man  call 
for  his  wines,  when  be  is  gomg  a  journey, 
as  it  is  nqw  to  call  for  his  boots. 

The  art  of  flying  has  in  iome  measore 
been  brought  to  bear  in  the  constnictioa 
and  use  of  bafloonr.    See  Ahostatioh. 

Fi.YtNC  army,  a  small  body  under  'a 
lieutenant  or  ma^or  gefietal,  aeut  to  harass 


F<ET 

the  eoOnhy,  intercept  convoys,  prevent  tbt 
enemy's  incurnons,  cover  its  own  garrisdni, 
and  keep  the  enemy  in  continual  ahtrm. 

Flyiico  bridge.    See  Bridge. 

Flyimg/4,  a  name  given  by  the  EngliA 
writers  to  several  species  of  fish,  which, 
by  means  of  their  long  fins,  have  a  method 
of  keppmg  themselves  out  of  water  some 
time.    See  EtocoETCs,  &c. 

FOCUS,  in  geometry  and  conic  section^, 
is  applied  to  certain  pomts  in  the  p;)rabola, 
ellipsis,  and  hyp^boh,  where  the  rays  re- 
flected from  all  parts  of  these  curves  con- 
cur and  meet 

Foci  of  un  eUipni^  afe'two  points  in  the 
longest  akts,  tm  whidi  as  centres  the  figure 
is  described.    See  Ellipsis. 

If  from  the  foci  two  right  lines  are  drawn, 
meeting  one  another  in  tlie  periphery  cf 
the  ellipsis,  their  sum  will  be  always  equal 
to  tbe  longest  axis;  and  therefore  when  an 
ellipsis  and  its  two  axis  are  given,  and  tiie 
foci  are  required,  you  need  only  tsdie  half 
the  longest  axis  in  your  compasses,  and 
setting  one  foot  in  tbe  end  of  die  shorter, 
the  other  foot  will  cut  the  longer  in  tbe 
fecn.  leqnired. 

Foctjs  tf  am  hfperbota^  h  that  pomt  in 
the  axis,  through  which  the  latus  rectum 
passes;  from  whence  ilTany  two  right  Knet 
are  drawn,  meeting  in  either  of  the  oppo> 
posite  hyperbolas,  their  difl^rence  will  be 
equal  to  the  principal  axis.  See  Hyper- 
bola. 

Focus  of  a  poruMe,  a  point  in  flie  axb 
vritfain  the  fignre,  distmit  from  the  vertea 
one  fourth  pmt  of  tlie  hitns  rectam.  See 
Parabola. 

Focus,  in  optics,  is  the  point  wherein 
rays  are  collected,  after  they  have  under- 
gone reflection  or  refraction.    See  Optics. 

FODDER,  any  kmd  of  meat  fbr  horses, 
or  oflier  cattle.  In  some  places,  hay  and 
strew,  mingled  together,  is  peculhbiy  de- 
nominated fodder. 

Fodder,  in  mining,  a  measure  contain- 
ing twenty-two  hundred  and  an  half  weight, 
though  in  London  but  twenty  hnn(taed 
weight. 

FOETUS,  in  anatomy,  a  tenn  applied  to 
the  ofiiipring  of  tlie  human  subject,  or  of 
animals,  during  its  residence  in  tbe  uterus. 
The  t^rm  of  ovum  is  applied  to  the  fatns, 
with  its  membranes  and  placenta  taken  al- 
together. We  sliall  consider  under  this  ar- 
ticle the  anatomy  of  the  membreqjes  which 
cover  the  fcetus  during  its  abode  in  ^ 
uterus ;  of  the  placenta,  which  forms  the 
medium  of  connexion  batween  the  syittos 


btlht  Aother  and  diitd ;  Mid  of  the  preg» 
itant  tttenis  itseV;  sinee  the  pecoliaritiet 
dbtiii^iisiniiS  ito  stmctDre  at  thia  time  arisa 
firom  the  randence  of  the  ftatiis  ia  ita  cavity, 
llie  following  description  applies  to  tha 


RETUS. 

until  tbe  tbne  of  labour,  by  a  tiaeid  giatl- 
nons  substance. 

Tke  contents  of  the  fregnan§  utarut  'aro 
the  secnndines,  liquor  amniii  luid  the  fcetrit. 
The  former  line  the  ntems,  and  immediately 


ntcnisaudits  contents  in  the  nintli  month'  cover  the  child;  they  form  the  chain  of 
of  gestation.  Tbe  sice  of  tlie  organ  differs  connexion  and  communication  betvlreien  i^ 
tnuch  in  diflferentindiTiduals;  and  this  arises  bodies  of  the  mother  and  child,  and  carry 
principally  from  varieties  in  the  quantity  of  on  that  wobderfdl  influence  upon  which  the 
the  liquor  amnii.    In  shape  it  is  oviform ;     life  and  licalth  of  the  child  depend.    They 


the  fbndus  answering  to  tiie  largest  extre- 
mity of  the  egg,  and  the  cervix  and  os  uteri 
to  the  small  end.    It  deviates  from  this  re- 
gular figure  from  various  accidental  causes, 
as  it  adapts  itself  to  the  neighbouring  parts, 
to  the  attitude  of  the  body,  and  to  the  posi- 
tion of  the  contained  child.    Parts  of  the 
latter  can  often  be  distinguidied  in  the  living 
state.    The  small,  or  lower  end  of  the  ate* 
ina,  is  pfatced  in  the  pelvis ;  tliis  contains  the 
greater  part  of  the  child's  head,  and  fills  up 
tlie  cavity  so  completely  as  to  press  the 
bladder  against  the  pnbes,  and  the  rectum 
•gamst  the  sacnim.    The  body  and  fundus 
of  the  uterus,  containing  all  the  rest  of  the 
child  and  the  placenta,  is  placed  in  the 
ffhint  of  the  abdomen,  from  the  pelvis  np- 
ymtrds  to  ttie  epi^stric  region,  so  as  to  be 
under  and  before  all  the  other  boweb.    It 
occnpies  the  vriiole  space  from  one  hip-bone 
to  the  o^r. 

Tlie  roimd  ligaments,  Fsllopian  tubes,  and 
ovaria,  necessarily  undergo  considerable 
abange  in  their  situation:  they  become 
cloaely  connected  to  the  ntems,  as  that 
body  in  its  enlargenient  extends  between 
the  two  layers  of  the  broad  ligaments.  The 
•▼aria  are  particulariy  distinguished  after 
conception  by  containing  a  corpus  luteum. 
Thi^  is  a  firm,  fleshy  portion,  dbtinguished 


are- divided  into  navel-string,  placenta,  and 
membranes ;  and,  as  th^y  are  expelled  ft-oat 
the  uterus  after  the  bh-th  of  the  child,  thef 
are  called  the  afler-birth.  ^ 

The  navel-string  is  a  cord  about  two  feet 
long,  made  of  three  vessels  twisted  toge- 
ther, and  fixed  at  one  end  to  the  child's  na- 
vel, at  the  other  to  the  phicenta.  Its  ves- 
seb  are  an  umbilical  vein  and  two  arteries: 
the  latter  carry  blood  from  the  child  to  the 
placenta,  and  the  former  brings  it  back 
again. 

PUteenttt,  Hils,  with  the  membranes| 
makes  a  complete  bag,  lining  the  uterus,  and 
containing  the  cliild.  It  b  thick,  fleshy,  and 
exceedingly  vascular.  Its  figure  b  round 
and  flat;  about  an  inch  tliick,  and  a  span 
in  breadth.  Hie  outer  surface,  which  ad- 
heres to  the  womb,  b  rough,  tender,  and 
bloody;  the  infier  b  smooth,  harder,  and 
marked  by  the  ramifications  of  the  vesseb 
proceeding  front  ^e  umbilical  cord,  which 
b  attached  to  this  pai't.  Its  substance  con* 
sbtB  of  two  parts  intimately  blended;  vix. 
an  mbbilical,  or  infantine^  and  an  uterihe 
portion.  The  former  is  a  continoatjon  oi' 
the  umbilical  vesseb  of  tiie  foetus,  the  bttcr 
an  efflorescence  of  the  internal  surface  of 
tlie  uterus.  The  fcetal  portion,  which  b  by 
far  the  fairgest  part,  is  a  regular  ramification 


by  tt^  yellowish  grey  colour  from  tfie  rest  of    of  the  arteries  and  veins  of  the  navel-string 
tbe  ovary,  and  considered  as  a  certain  proof    into  smaller  and  smaller   brandies.      No 


tliat  conception  has  taken  pbce.  If  there 
is  one  child  there  b  only  one  corpus  lute* 
vm ;  if  two  children,  two  of  these  bodies, 
&c.  llie  thickness  of  the  pregnant  uterus 
b  from  one  to  two-thirds  of  an  inch.  The 
arteries  and  veins  of  the  uterUs  are  wonder- 
fully increased  in  size  in  the  pregnant  »tate, 


communication  vrhatever  hia  been  disco- 
vered between  these  vessels  and  those  of 
tlie  uterus;  so  diat  the  mode  in  which  the 
fcetus  derives  its  nourishment  and  growth 
must  be  completely  hidden  fh>m  us. 

Hie  uterine  portion  of  the  placenta  co- 
vers its  convex  surfiice  in  the  fbrm  of  a  thin 


particulariy  opposite  to  the  attarlunent  of    membrvie,  and  detadies  innumerable  fine 


tlie  placenta.  Tbb  change  seems  to  arise 
DatnraUy  from  the  important  office  whtdi 
the  ircasels  have  to  perform  at  this  period ; 
rts.  tbe  developement  and  nutrition  of  tbe 
ftttns.  Anatombts  have  dbputed  roncem- 
inti  tbe  moscuhirity  of  die  uterus ;  but  Dr. 
Hunter  describes  tke  appearance  of  the 
nmacttlsu'  fibres,  vfhich  are  however  very 
Giiof  •    Tka  mouth  of  the  uterus  b  closed, 


processes  into  tlie  .substance  of  the  part. 
It  seenos  to  be  a  portion  of  the  decidua.  It 
b  connected  into  one  mass  vrith  the  nmbili-. 
cal  portion,  and  the  vessels  of  the  uterus 
are  continued  into  it,  although  they  have  no 
discoverable  communication  with  the  um^ 
bilical  arteries  and  veins. 

Tlie  membranes  are  three  in  number; 
amnion,  choriouy  and  dfcidna. 
Jit 


FOETUS. 


He  umiioii  is  firm^  this,  traDiparent,  and 
possessing  no  visible  Tcssels.  It  immediately 
indades  the  liqnor  amnii  and  child.  The 
chorion  lies  outside  of  the  amnion,  and  ad- 
heres to  it ;  it  is  transparent,  yery  thai  and 
tender,  and  adheres  externally  to  the  deci- 
dua. 

The  decidoa  is  an  efflorescence  of  the  in- 
ternal coat  of  the  nterus,  produced  after 
conception,  in  order  to  adapt  the  won^b  for 
the  oyum,  which  is  to  enter  it.  It  is  shed 
after  every  birth,  or  miscarriage,  with  the 
other  membranes;  and  hence  its  name. 
It  is  thicker,  but  more  delicate  and  tender 
than  the  amnion  or  ^chorion.  It  contains 
several  blood  ve8sels,which  are  best  seen  in 
recently  discharged  sec  undines.  1 1  adheres 
closely  to  the  uterus  on  one  side,  and  to  the 
chorion  on  the  other.  The  laceration  of  the 
vessels,  which  this  membrane  receives 
from  the  uterus,  accounts  for  the  hemorrhage 
which  follows  its  separation.  At  th^  edge 
of  the  placenta  it  divides  into  two  layers, 
which  pass  over  the  two  sur&ces  of  that 
organ,  and  form  its  uterine  portion. 

The  liquor  amnii  is  the  fluid  immediately 
surrounding  the  body  of  the  child,  and  so 
called  from  the  membrane  encl3sing  it.  Its 
usual  quantity  is  about  two  pints.  It  is  a 
clear,  transparent  fluid. 
'  The  child,  while  in  the  uterus,  is  natnrally 
contracted  into  an  oval  form,  adapted  to 
the  figure  and  circumstances  of  its  habita- 
tion. The  vertex  of  the  head  makes  one 
end  of  the  oval,  and  the  nates  the  other. 
One  side  or  edge  of  the  oval  is  formed  by 
the  occi|fut,  the  back  part  of  the  neck,  and 
the  incarvated  trunk ;  the  other  is  made  by 
the  forehead  and  the  mass  of  contracted 
and  conglomerated  limbs.  Tlie  chin  is  close 
to  the  breast,  the  trunk  bended  forwards, 
the  knees  close  to  the  fore  parts  of  the  hy- 
pochoridia,  the  legs  drawn  to  the  back  parts 
of  the  thighs,  and  the  upper  extremities 
contracted  into  the  vacant  space  betwixt 
the  forehead  and  knees.  The  more  or  \en 
compact  form  cf  the  child  depends  on  the 
quantity  of  liqnor  amnii;  when  that  is 
small,  the  uterus  moulds  tiie  child  into  va- 
rious forms,  and  often  produces  deformities 
of  the  limbii.  The  head  is  pUced  down- 
wards with  respect  to  the  mother,,  and  the 
nates  upwards. 

The  usual  weight  of  the  child  at  the  time 
of  birtli  is  from  five  to  ei^t  pounds:  of 
several  thousands  weighed  at  the  British 
Lying-in  Hospital,  the  largest  weighed  tiib, 
t9z,  the  smallest  was  above  M. 
The  head,  upper  part  of  the  trunk,  and 


upper  extremities,  are  very  large  when 
compared  with  the  lower  parts  of  the  body« 
Hie  surface  of  the  skin  is  covered  pretty 
generally  with  a  crust  of  a  vrinte  sebiiceoaa 
matter. 

PecuUarUie9  in  the  Struetwe  cfihe  Fottus. 

These  are  on  the  whole  numerous ;  bat 
we  shall  briefly  enumerate  the  most  impor* 
tant  only. 

The  first  which  claim  our  attention  are 
some  points  respecting  the  heart  and  laqs* 
blood-vessels ;  which  we  may  suppose  ab- 
solutely necessaiy  to  the  life  of  the  child, 
while  it  draws  nourishment  from  the  mo- 
ther, and  cannot  enjoy  respiration.  As  the 
fcetns  in  utero  cannot  breathe,  the  circula- 
tion of  its  blood  through  the  lungs  would  be 
useless :  hence  that  fluid  can  go  from  the 
right  to  the  left  side  of  the  heart  by  meana 
of  an  opening  called  the  foramen  ovale, 
and  placed  between  the  two  auricles, 
and  of  a  communicating  canal  from  the 
pulmonary  artery  to  the  aorta,  called  duc- 
tus arteriosus.  The  umbilical  arteries  are 
continuations  of  the  internal  ilhiRs,  takmg 
the  blood  from  the  child  to  the  pbicenta; 
from  which  it  is  brought  back  by  the  um- 
bilical vem,  and  circulated  through  the 
liven 

The  lungs  are  small  and  compact;  and  as 
•they  have  not  yet  received  air,  they  are 
specifically  heavier  than  water.  Tliis  is  an 
important  point,  and  is  usually  referred  to 
in  trials  for  child-murder,  in  order  to  deter- 
mine whether  the  child  was  bom  alive  or 
no.  If  the  lungs  suik  m  water,  it  is  con- 
sidered a  still-bom  case ;  and  if  they  float, 
the  probable  inference  isj  that  the  diild  has 
brcfithed,  but  it  would  be  a  very  radi  con- 
clusion that  it.had,  therefore,  been  murder- 
ed. Much  cai^tion  and  consideimtion  of 
concomitant  circumstances  mnst  be  em- 
ployed in  making  use  of  this  pipof.  Putre- 
faction will  disengage  air  that  may  make 
the  lungs  float. 

The  thymus  gland,  in  the  chest,  is  very 
large  in  the  fnetns;   it  gradually  shi^qks 
'  after  birth,  until   it  entirdy   diseppears. 
Its  use  is  unknown. 

The  pnpO  of  the  eye  is  shut  until  the 
seventh  or  eighth  month,  by  a  thm  pellide 
called  membrana  pupillaris.  As  a  general 
observation,  the  eye  and  ear  are  very  per- 
fect at  the  time  of  birth,  and  almost  as  large 
as  they  ever  wiU  be.  (N.B.  This  does  not 
apply  to  the  external  ear.) 

The  small  intestines  have  no  valvuba 
conniventes.    The  large  are  filled  with  a 
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tek  green  mucous,  and  semiflnid  snb- 
stanee,  called  meconiinii.  The  liver  ii  of 
an  iaiffleDM  lue,  and  fills  two-thirds  of  the 
MIy. 

The  renal  eapnles  are  very  hurge,  equal 
mdeed  to  the  kidnies  themaehres.  Tbetr 
aaeiBonlmown.. 

The  testicle  is  phiced  originaHy  in  the 
abdomen,  near  the  kidney ;  bat  it  passes 
into  the  scrotam  towards  the  latter  periods 
of  gestation.  Sometimes  it  does  not  de- 
scend on  one  or  both  sides  till  after  birth, 
and  sometimes  not  even  daring  life. 

Cftkg  Uterus  oad  lis  CmdentM  in  the  earUer 
Momtha  tf  Pregnamey. 

The  conception  at  first  is  lodged  entirely 
in  the  ftindos  uteri ;  and  no  part  of  it  ex- 
tends into  the  cerrix ;  which,  on  the  cOn- 
ttary,  remains  cootnieted  and  hard,  and  fill- 
ed with  a  tough  and  firm  jelly,  llie  neck, 
however,  is  gradually  distended,  90  that  at 
last  there  is  no  distinctioa  between  it  and 
the  fundus. 

The  coipns  luteum  is  larger  and  more 
▼ascular,  and  eontains  a  cavity  filled  with 
fluid. 

Tliere  is  a  small  membranous  bag  placed 
•n  the  outer  sntface  of  the  amnion,  and 
connected  to  the  naveUtring,  called  the 
▼esicula  umbiliealis. 

The  chorion  is  at  first  covered  all  over 
with  fine  shaggy  and  floating  processes^ 
which  are  continuations  of  the  umbilical 
vessels.  By  these  It  adheres  to  the  deddua, 
and  derives  its  nourishment  and  supply. 
These  processes  are  the  fmtal  portion  of  the 
placenta  at  that  time.  As  the  ovum  in- 
creases thc^  disappear  from  the  genend  sur- 
lace  of  the  chorion ;  become  confined  to 
one  part,  and  form  the  fleshy  mass  of  the 
placenta. 

The  deddua  ii  most  manifest  in  the  eariy 
state  of  conception,  and  is  thickest  at 
that  time.  It  adheres  to  the  uterus  by  nu- 
merous fine  floccnlent  processes.  It  is 
formed  by  the  uterus  previously  to  th^  en-^ 
trance  of  the  ovum  into  its  cavity ;  and  is 
even  formed  in  cases  of  extra  uterine  fcetns, 
where  the  ovum  never  enters  the  uterus. 

The  placenta  does  not  exist  in  a  very 
young  ovum.  The  whole  outer  snrfece  of , 
the  chorion  -is  covered  with  shaggy  v««sels. 
In  the  coune  of  a  few  weeks  one  half  of  the 
membrane  becomes  smooth,  the  remainder 
betttg  covered  as  before.  These  vessels,  at 
tbetr  floating  extremities,  are  covered  with 
deddua;  and  these  parts,  which  at  firat  are 
aepniabley    gradually  become  intimately 
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connected,  and  form  a  firm  mass  adhering 
to  tlie  uterus,  whidi  is  the  placenta. 

The  navel-string  is  not  visible  till  towards 
the  sixth  or  seventh  week. 

The  ffletus  is  discemable  about  the  fourth 
week  after  conception.  In  a  particular 
instance,  a  very  small  foetus,  was  discernible 
where,  from  peculiar  circumstances,  tlie 
conception  was  clearly  ascertained  to  be 
twenty-tw<>  days  old. 

At  this  period  it  consists  of  two  oval 
masses,  the  bead  and  trunk  i  of  whioh  the  ^ 
former  is  bent  forwards  upon  the  chest; 
the  eyes  are  very  conspicuous,  and  form 
large  black  prominences;  the  mouth  and 
tongue  are  discernible;  the  body  forms  a 
laiger  and  longer  oval  than  the  head,  with 
the  lower  part  of  the  spine  curved  towards 
the  b^Uy :  the  upper  extremities  sprout  out 
firom  each  side  of  the  chest;  and  the  lower 
from  the  lower  part  of  the  trank,  being 
considerably  smaller  than  the  upper. 

FOG,  or  Mist,  a  meteor  consisting  of 
gross  vapours,  floating  near  the  surface  of 
the  eaUh.    See  Mbtiorology; 

FOIL,  among  glass-grinden,  a  sheet  of 
tin,  with  quicksilver  or  the  like,  h^d  on  the 
backside  of  a  looking-ghiss,  to  make  it  re- 
flect. 

Foil,  among  jewellers,  a  thin  leaf  of 
metal  placed  under  a  predous  stone,  in  or- 
der to  make  it  look  transparent,  and  give  it 
an  agreeable  difierent  colourf  either  deep 
or  pale.  Thus,  if  you  want  a  stone  to  be 
of  a  pale  colour,  p^t  a  foil  of  that  colour 
under  it ;  or  if  you  would  have  it  deep,  lay 
a  dark  one  under  it.  ^ 

FOLIATE,  m  the  higher  geometry,  a  ' 
name  given  by  M.  de  Moivre  to  a  curve  of 
the  second  order,  expressed  by  the  equation 
x'4-y'=«xy;  being  a  spedes  of  defec- 
tive hyperbolas  with  one  asymptote,-  and 
consisting  of  two  infinite  legs  crossing  one 
another,  and  forming  a  sort  of  leaf. 

FOLUTING  of  UK^dag^Uuus,  the 
spreadmg  the  plafes  over,  after  they  are 
polished  with  quicksilver,  &o.  in  order  'to 
reflect  the  image.  It  is  performed  thus: 
a  thin  blotting  paper  is  spread  on  the  table, 
and  sprinkled  with  fine  chalk ;  and  then  a 
fine  faunina  or  leaf  of  tin,  called  foil,- is  laid 
over  the  paper ;  upon  this  mercury  is 
poured,  which  is  to  be  distributed  equally 
OTer  the  leaf  with  a  hare's  fi>ot,  or  cotton : 
over  this  is  laid  a  dean  paper,  and  over  that 
the  glas»i>hite,  which  is  pressed  dovm  with 
the  right  hand,  and  the  paper  drawn  gently 
out  with  the  left :  this  bemg  done,  the  phite  . 
is  covered  vrith  a  thicker  paper,  and  loaden 
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«iA  ft  gPMter'weight,  that  the  snperflaoui'*  dry  fomeiitfttion.     Fomeatsikkms  difer  in 

jnercorj  may  be  driYea  oat,  and  the  tinad-  litUe  else  from  embrocatioos,  bot  thai  they 

hera  more  closely  to  tlie  glau.    When  it  is  are  mostly  made  with  aqaeoas  meostnmoas, 

dried,  the  weight  is  removed,  and  the  lo<dL-  are  more  ezteDsi?e  in  their  mamier  of  appB- 

ing-KlftM  if  complete.    Foliating  of  globe  oatioo,  and  are  assisted  by  aclnal  heat/ and 

looking-glasses  is  done  as  follows :  take  fife  hot  woollen  cloths :  add  to  tfab,  that  fo- 

oonces  of  qoiAuiWer,  and  one  ounce  of  mentations,  when  general,  or  applied  ta 

bismnth ;  of  lead  and  tin  half  an  onnce  every  part  of  the  body,  are  called  baths, 
eaoh.    Firat  pot  the  lead  and  tin  into  fii-        FONT,  among  Ecclesiastical  writers,  m 

sion,  then  put  in  the  biimtitb,  and  when  large  bason,  in  which  water  is  kept  for  the 

yon  pttceivo  that  in  fiision  too,  let  it  stand  baptising  of  udiuits,  or  other  persons.    It 

till  it  is  almost  cold,  and  pour  the  quick-  is  so  called,  probably,  becanse  baptism  waa 

silver  mto  it :  after  tlUs,  take  tiie  glass  globe,  nsoally  performed  among  theprimitive  cfari»» 

which  must  be  very  dean,  and  the  insida  tians  at  springs  or  fountains.    In  process  of 

Ave  from  cfaist }  make  a  paper  funnel,  which  time  the  font  came  to  be  used,  behig  placed 

put  into  the  hole  of  the  globe,  as  near  to  nt  the  lower  end  of  the  church,  to  intimate, 

the  glass  as  you  can,  so  that  tlie  amalgam,  perimps,  Ibat  baptism  is  the  rite  of  admis- 

when  yon  pour/it  in,  may  not  splash,  and  sion  into  the  Christian  church. 
cause  the  ghMs  to  be  full  of  spots ;  pour  it        Font.    See  Fount. 
in  gently,  and  move  it  about,  so  that  the        FONTANESIA,  in  botany,  so  qamed  in 

anmlgam  amy  tourh  every  where.    If  ;|ron  honour  of  Mens.  Desfontatnes,  a  genus  of 

'find  the  amalgam  begin  to  be  curdly  and  tlie  Diandria  Monogynia  clan  and  order, 

fixed,  then  hold  it  overa^^tlefire,  and  Natural  order   of  Sepiarim*     Jasmineas, 

it  will  easily  dow  again,    ^d  if  yon  find  Jtissieu.    Essential  character :  calyx  fbur» 

the  amalgam  too  thm,  add  a  little  more  lead,  parted,  inferior ;  petals  two,  two-parted  i 

tin,  and  bismuth  to  it  The  finer  and  clearer  capsule  membranaceous,  not  opening,  two- 

your  globe  is,  the  better  will  the  looking-  celled  ;  cells  one-seeded.    There  is  bul  one 

gfatts  be.  species, 

FOLIO,  in  merchants*  books,  denotes        FONTINAUS,  in  botany,  a  genus  of 

a  page,  or  rather  both  the  right  and  left  the  Cryptogamla  Mnsci,  or  Mosses.    Ge- 

huid  pages,  these  being  expressed  by  the  neric  character :  capsule  oUong,  with  the 

pmt  figure,  and  corresponding  to  each  mouth  ciliate ;  opening  with  an  acuminate 

pther.  lid ;  covered  with  a  sessile,  smooth,  com* 

FoiLio^  among  pritaters  and  bogl^selleta,  cal  veil ;  included  in  a  pitcherehaped,  Im* 

the  faungest  form  of  books,  when  each  sheet  bricatc  perichaetiura.     Only  four  speciea 

is  so  printed,  that  it  may  be  bound  up  in  two  are  known,  and  they  are  all  natives  of  £ag-> 

l^ves  only.  This  form  is  only  used  in  huge  land :  three  of  them  are  water  mosses,  and 

works  i  but  tbe  quarto  or  octavo  forms  are  one  grows  upon  trees.    Professor  Martyn 

much  more  handy.  says,  that  several  new  species  have  been 

FOUiMOTE,  or  Folcmotb,  accordmg  dbcovered  by  Swarts  in  the  West  Indies, 
to  Rennet,  was  the  common-council  of  all        FOOD,  implies  whatever  alunents  are 

^tl^einbabitantsofacity,  town,  or  borough:  taken  into  the  body  to  nouish  it    Seo 

thongh  Spelman  will  bvfe  the  folkmote  to  DiETrrics. 

have  been  a  sort  of  anonal  pariiament  or  FOOL,  accordmg  t^  Mr,  Locke,  is  a  per- 
eonvention  of  the  bishops,  thanes,  alder-  son  who  makes  fiilse  conclusiuu  fimm  right 
men,  and  firemen  on  evliy  May-day.  Dr.  principles ;  wliereas  a  madman,  on  the  con- 
Brady,  on  the  coatrai^,  tells  us,  that  it  trary,  draws  right  coodusians  fiwn  wrong 
was  an  mferior  court,,  held  before  the  Kidg^  principles. 

reeve,  qjf  his  steward,  every  month,  to  do        FOOT,  pes,  a  part  of  the  body  of  most 

folk  right.  amn^b,  whereon  they  stand,  walk,  &c. 

FOMAHAUT,  in  astronomy,  a  ^tar  of       Animals  are  distinguished,  with  req>ect 

,the  fint  magnitude   in  Uie  constellation  to  the  number  of  their  feet,  iqto  bipedes, 

Aquarius,  two4boted ;  soch  are  men  and  burds:  qua- 

FQMENTATION,    m   mcdidne,   the  drupedes,  four-footed  j  such  are  most  land- 
bailung  any  part  p?  the  body  witli  a  con-  ,  animals :  and  multippdes,  or  many-footed ; 

venient  liquor ;  which  is  usoalbr  a  decoction  as  msects,    Tbe  reptile4dnd,  as  serpents, 

0f  herbs,  water,  wine,  or  nulk;  and  the  ^c.  have  no  feet;  (he  crab-kind  pf  fish  have 

applying  of  ba^  stufied  with  herbs  and  got  ten  feet,  but  most  other  fishes  have  no 

^ther  ingredients, wUefa  la ^onua^l^paUgd  foe^ataU>  the  spider,  mitei; and polypu|ift 
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hkfe  eight ;  fliesy  gtan-hoppen,  and  butter- 
flicH  InTe  ax  feet;  animals  destined  to 
twini^  and  water-fowl,  have  their  toes  web- 
bed together,  as  the  phocse,  goose,  duck, 
&c. ;  the  ibre-feet  of  tiic  mole,  rabbit,  &c. 
are  wondeifaHy  formed  for  digging  and 
tcntduttg  np  the  earth,  iQ  order' to  make 
way  for  their  head. 

Foot.    See  Anatobiy. 

Foot,  in  the  Latin  and  Greek  poetry,  a 
metre  or  meatare,  eoniposed  of  a  certain 
ndmber  of  long  and  short  syllables.  These 
feet  are  commonly  reckoned  twen^-eif^t, 
of  which  some  are  simple,  as  consisting  of 
two  or  three  syllables,  and  therefore  aUled 
disyllabic  or  trisyllabic  feet ;  others  are  com* 
pound,  conststuig  of  four  svOables^  and  ant 
therefore  called  tetruyllabic  feet. 

Foot  is  also  a  long  meastiie,  consisting 
of  twelra  inches.  Geometricians  divide 
the  foot  into  ten  digits,  and  the  digit  into 
fen  lines.    See  Digit  and  Lime. 

Foot  afnorr,  is  the  same  measure  both  in 
bieadth  and  Icqgth,  containing  144  square 
or  superficial  inches. 

Foot  oiMc,  or  soKd,  is  the  same  measure 
in  an  the  three  dimennons,  length,  breadth, 
and  depth  or  thickness,  containing  1728  cu- 
.  bic  inches.  The  foot  is  of  different  lengths 
in  diflhrent  countries.  The  Puis  royal  feot 
exceeds  the  BngUsb  by  nine  lines ;  the  an- 
cient Roonn  foot  of  the  Capitol  consisted 
of  Ibur  pohns,  equal  to  11  j^  inches  English } 
Rhineland  or  Leyden  feot,  by  which  the 
ttonhem  nations  go,  is  to  the  Roman  feot» 
M  950  to  1000.    See  Msasurs. 

Foot  ge M,  or  Fmni-geldt  in  our  old  cus- 
toms, an  amercement  hud  upon  those  who 
Kve  withni  the  bounds  of  a  tbrc8t,.for  not 
lawiag  or  cutting  out  the  ball  of  tfieir  dog's 
feet.  To  lie  free  of  a  foot-geld,  was  a  pri- 
vilege  to  keep  dogs  unkwed,  within  the 
bounds  of  a  fprast 

Foot  UcHj  among  artitioov,  an  instru- 
ment that  serves  as  a  feo^rule,  a  square, 
andaleveL  SeeliCVBU 

FORAGfi,  in  militaiy  affiurs,  implies 
hay,  straw,  and  oats,  Iferihe  subsistence  of 
the  army  hones.  It  is  divided  intd  rations, 
Vi  vrhich  one  is  a  day's  allowance  for  a 
horse,  and  contains  fOlb,  of  hay,  lOlb,  of 
outs,  and  &2fr.  of  straw.  When  cavalry  is 
stationed  in  barracks  in  Great  Britain,  the 
number  of  rations  of  forage  is,  to  field-offi- 
cers fenr,  supposing  them  to  have  feur  ef« 
fective  horses ;  to  captains  threei  to  staff- 
otficen  two ;  to  quartor^nastcn,.  non-com* 
fiiamied  oflicen»  and  privates,  each  one. 


FOR 

Oil  foreign  service,,  tins  articfe  is  governed' 
by  circumstances. 

FORAMEN,  in  amitomy,  a  name  given 
to  several  apertures,  or  peiforetions  in  di- 
vers parts  of  the  body ;  as,  the  foramen  la- 
chrymale,  ^c.    See  Anatomy. 

FORCE,  in  mechanica,  denotes  the  cause 
of  the  change  in  the  state  of  a  body  when 
being  at  rest  it  begins  to  move,  or  has  a 
motion  which  is  either  not  uniform,  or  not 
Arect.  Mechanical  forces  may  be  reduced 
to  two  sorts,  one  of  a  body  at  rest,  tlio 
other  of  a  body  in  motion.  See  MbciIa- 
Mies.  The  force  of  a  body  at  rest  is  that 
which  we  conceive  to  be  in  a  body  lying 
still  on  a  table,  or  hanging  by  a  rope,  or 
supported  by  a^pring^  and  is  called  by  the 
names  of  nressare,  ts^  aiorhia,  &c.  The 
measure  of  this  force  behig  the  weight  with 
whidi  Ihe  table  is  pressed,  or  the  spring- 
bent. 

^  llie  force  df  a  body  in  motion,  called' 
moving  force,  vis  mottix,  and  vU  nan,  to 
distinguish  it  fit>m  the  tU  morf an,  is  allow- 
ed to  be  a  power  residing  in  that  body  so 
long  as  it  continues  its  motion,  by  means  of 
which  it  is  able  to  remove  obstacles  lying 
in  its  way,  to  sunnoont  any  resbtance,  as 
tension,  gravity,  friction,  ^c.  snd  which,  in 
whoAe  or  in  part,  continues  to  accompaqy 
it  so  long  as  the  body  moves. 

We  have  several  curious,  as  well  as  use* 
fnl  observations,  in  Desagnlier's  *'  Experi- 
Inental  Philosophy,"  conceramg  the  com-' 
parative  forces  of  men  and  hones,  and  tiie 
best  way  of  applying  them,  A  hon^  draws 
with  the  greatest  advantage  when  tiie  line 
of  direction  is  level  with  his  breast ;  in  such 
a  situation,  he  is  able  to  draw  90M.  eight 
boun  a-day,  walking  about  two  miles  and 
a  half  an  hour.  And  if  the  same  horse  ia 
made  to  draw?4026.  he  can  work  but  six 
houi)i  a-day,  aad  cannot  go  quite  so  fiist. 
On  a  carriage  indeed,  where  friction  alone 
is  to  be  overcome,  a  middling  horse  wiU 
draw  100026.  But  the  best^way  to  tiy  a 
hone's  force,  b  by  making  bun  draw  up 
out  of  a  well,  over  a  Aingic  puUey  or  roller ; 
and,^  such  a  case,  one  horse  with  another 
will  draw  200J&.,  as  already  observed.  Five 
men  are  found  to  be  equal  in  strength  to 
one  horse,  and  can,  vrith  as  nnich  ease,  push 
round  the  horiaontal  beam  of  a  miU,  m  » 
vralk  forty  feet  wide;  whereas  three  men 
wiU  do  it  in  a  walk  only  nineteen  feet  wide. 
The  wont  way  of  applymg  the  fwco  of  a 
horse,  is  to  make  him  carry  or  draw  np 
hill;  for  if  the  hiU  be  steep,  three  men  will 
do  mora  than  a  horse,  each  man  dimbanf 


FOR  FOR 

np  fittter  with  a  burden  .of  10016.  weight,  of  the  distmnce  iDcreases#  In  ▼arable 
than  a  horse  that  is  loaded  with  $O0lb,}  a  forces,  theorems  similar  to  those  above  may 
difference  which  is  owing  to  tlie  position  of  be  exhibited^  by  using  the  flnxions  of  qnan- 
the  parts  of  the  haman  body  being  better  titles,  and  afterwards  taking  the  fluents  of 
adapted  to  climb  than  those  of  a  hone.  On  the  giren  flnxional  equations.  And  herein 
the  other  hand,  tlie  best  way  of  applying  consists  one  of  the  great  excellencies  of  the 
tfaeforeeofahorse,  isinaborizontaldir.ec-  Newtonum  or  modern  analysis,  by  which 
tion,  wherein  a  man  can  exert  least  force ;  We  are  enabled  to  manage  and  compute  the 
thus  a  man  weighing  14016.,  and  drawing  a  effects  of  all  kinds  of  variable  forces,  wfae- 
boat  along  by  means  of  a  rope  coming  over  ther  accelerating  or  retardmg.  Thus,  using 
his  shoulders,  cannot  draw  above  t726.,  or  the  same  notation  as  above  for  constant 
exert  above  one-seventh  part  of  the  force  of  forces,  viz.  /,  the  accelerating  force  at  any 
a  horse  employed  to  the  same  purpose.  The  instant ;  #,  the  tiqie  a  body  has  been  in  mo- 
very  best  and  most  effectual  posture  in  a  tion  by  the  action  of  the  variable  force }  v, 
man,  is  that  of  rowing,  in  which  he  not  the  velocity  generated  in  that  time ;  s,  the 
only  acts  with  more  muscles  at  once,  for  space  run  over  in  that  time ;  and  g  =  16|^ 
overcoming  the  resistance,  than  in  any  „,;  tgft 
other  position ;  but,  as  he  pulls  backward,  «»«*;  then  is  «==  — .=  e  *  ;  «  =  -^i— 
the  weight  of  his  body  assists  by  way  of 

Woncn  acuUratitey  Of  ReUrdice  Foree^  \a  ,    ^        '         "       *^'''    ^^^1     *'^'* 

that  which  respects  the  velocity  of  the  mo-  "*  °'®J®  *?"  tn«o<^n»>  »«  foice/,  tiiough 

tion  only,  accelerating  or  retartling  it;  and  ^"^ble,  b  supposed  to  be  constant  for  the 

it  is  denoted  by  the  quotient  of  the  motive  mdcnnitely  small  time  «;  and  they  are  to 

force,  divided  by  the  mass  or  weight  of  the  be  used  in  all  cases  of  variable  ibrees,  as 

body.    So,  if  m  denote  the  motive  force,  ^  ^o™®*"  <>»<»  "  constant  forces;  m. 

and  6  the  body,  or  its  weight,  and/ the  ac-  *™™  ^®  circumstances  of  the  problem  on- 

III  der  consideiation,  deduce  a  general  expres- 

celcrating  or  re^rding  force,  then  is/as  -j.  sion  for  the  value  of  the  force  /,  at  any  in- 

Again,  forees  are  either  constant  or  varia-  ^^finito  time  t ;  then  nbstitute  it  in  one  of 
ble.  Constant  forces  are  tioch  as  rem'ain  ^««  theorems,  which  shaU  be  proper  to 
and  act  continually  the  same  for  some  de-  «*>«  case  m  band ;  and  the  eqaation  tiienoe 
tet minate  time.  Such,  for  example,  b  the  «»«»toig  'rilV  determme  the  corresponding 
force  of  gravity,  which  acU  constantly  the  ;?*"«•  "^  the  othet  quantities  m  the  pro- 
same  upon  a  body,  while  it  continues  at  the  5'*^""-.  ^^^J^^  ^  ^^^T^'  ^^  **"* 
same  distance  from  the  centre  of  the  earth,  fo"^;^*"^  theorems  equaUy  bold  good  for 
or  from  Uie  centre  of  force,  wherever  that  ^  destniction  of  motion  and  velocity,  by 
may  be.  In  the  case  of  a  constant  fbree  F,  "«*"•  ®^  retarding  or  resisting  forces,  as 
acting  upon  a  body  6,  for  any  time  *,  ^e  '®'  *®  generation  of  the  same  by  means  of 
have  these  following  theorems ;  putting/=:  »cc«>«™ting  forees. 
the  constant  ncceleratlng  foree  =  F  -r-  6 ;  FORCEPS,  a  pair  of  nippers,  or  pinchers, 
•  =  the  velocity  at  the  end  of  the  fime  t;  ^'^^  *»y«"«  hold  of  and  pulling  out  any 
»  =  the  space  passed  Over  m  tliat  time,  by  *">«  ft>"»^  «n*o  another  body, 
the  constant  aetion  of  that  force  on  the  Forceps,  in  surgery,  &c.  a  pair  of 
body :  and  ^  =  16/,  feet,  tiie  space  gene-  •«isiars  for  cutting  off,  or  dividing,  the 
rated  by  gravity  in  1  second,  and  calling  fl«*y  ^\  membraneous  parti  of  tiie  body, 
the  accelerating  foree  of  gravity  1 ;  then  is  ■•  oceasion  requires. 

,a  ^  ^        Forceps  are  commonly  made  of  steel, 

»  =  i  to  =  gft*  =s  -—  ;  e  =  2  gft  =r— -  but  tfiose  of  silver  are  much  neater. 


9  ^g  •  FOKC£R,orJ^ai^^|WMp,  in  mechanics, 

^  v'  4  jf/s ;  t  ==  —j^  =  -J-  =  ^  —  ,/s=    it  a  kind  of  pump  in  which  tiiere  is  a  forcer 

P  J,  r*  **'        .    or  piston  without  a  valve.    See  Pump. 


tgi      gi*      4fs* 


FoRciBLfe  entry  and  detrnmr.    Forcible 
entry,  is  a  violent  Actual  entiy  into  a  hoose 


FoncBs  wnUMi,  are  snch  as  are  conti-  or  land,  Jec,  or.  taking  a  distress  of  any 

nnally  changing  in  their  effect  and  inten-  perMm,  armed,  whether  he  ofier  violence 

sity ;  snch  as  the  foree  of  gravity  at  differ-  or  fear  of  hurt  to  any  there,  or  furiously 

ent  distances  from  the  centre  of  the  earth,  driveany  out  of  the  possession;  ifoneenter 

F*<Kih  decreiics  in  proportk>D  as  the  square  another's  house^  witiiout  his  ooDsent,  al^ 


FOR 

thongii  the  doors  be  opeD,  this  is  a  forcible 
eotry  poimhable  by  the  Uw. 

And  an  indictment  will  lie  »t  connnon  law 
Hot  a  forcible  entry,  though  generally 
bioaghc  on  tlie  scTeral  statutes  against  for- 
cibly entry.  Tlie  ponisbment  for  this  of- 
fence is  by  fine  and  imprisonment 

FoRciBLB  nuoHagey  ifanyperaan  shall 
take  away  any  woman  having  lands  or 
goods,  or  that  is  heir  apparent  to  her  an- 
cestors, by  force  and  against  her  will,  and 
afterwards  she  be  married  to  him,  or  to 
another  by  his  procurement;  or  defiled; 
be,  and  also  the  procnrers,  and  receiyers 
of  such  a  woman,  shall  be  adjudged  prii>> 
cipal  felons.  And  by  39  Eltt.  c.  9,  the 
benefit  of  clergy  is  taken  away  from  the 
principals,  procnrers,  and  accessaries  be- 
fore. And  by  4  and  b  Phil,  and  Mary  c.  8, 
if  any  penon  shall  take  or  conrey  away 
any  unmarried  woman,  under  the  age  of 
ahteen  (though  not  attended  with  force), 
he  shall  be  imprisoned  two  years,  or  fined, 
at  the  discretion  of  the  court;  and  if  he 
deflower  her,  or  contract  matrimony  with 
her  without  the  consent  of  her  parent  or 
guardian,  he  shall  be  imprisoned  five  years, 
or  fined  in  like  mahner.  And  the  marriage 
of  any  penon  under  the  age  of  twenty- 
one,  by  licence,  without  such  consent,  is 
void. 

FORCING,  among  gardeners,  signifies 
the  making  trees  produce  ripe  fruit  before 
their  usual  rime.  This  is  done  by  plant- 
ing them  in  a  hot-bed  against  a  south- 
wall,  and  likewise  defending  them  from 
the  injuries  of  the  weather  by  a  glass  frame. 
They  should  always  be  grown  trees,  as 
yonng  ones  are  apt  to  be  destroyed  by  this 
management,  llie  glasses  must  be  taken 
off  at  proper  seasons,  to  admit  the  be- 
nefit of  froh  air,  and  especially  of  gentle 
showers. 

FORECASTLE,  in  naval  afiairs,  a  short 
deck  placed  in  the  fore-port  of  tiie  «hip 
above  the  upper  deck,  it  is  usually  terminat- 
-^d  both  before  and  behind  in  vessebof  vrar 
by  a  breast  work,  the  foremost  part  form- 
ing the  top  of  the  beak-h«ad,  and  the  hind 
part  reaching  to  the  after  part  of  the  fore 
chains.  Forecastle  mien,  are  sailors  station- 
ed there,  and  are  of  the  best  kind  as  to  ex- 
perience and  discipline. 

FoRB^poi,  in  .ship-building,  a  piece  of 
timber  which  teiminates  the  keel  at  tlie 
fore-end ;  it  is  connected  by  a  scarf  to  the 
extremity  of  the  keel,  and  the  other  end 
of  it  which  is  incurvated  upwards  into  a 


FOR 

sort  of  kqee,  is  attached  to  the  lower  end 
of  the  stem ;  it  is  also  called  a  gripe. 

Fore  foot,  in  the  sea-language,  signifies 
one  ship's  lying,  or  sailing,  across  another's 
way :  as  if  two  ship's  being  under  sail,  and 
In  ken  one  of  another,  one  of  them  lying 
in  her  course  with  her  stem  so  much  a 
weather  the  other,  that  holding  on  their 
several  ways,  neither  of  tliem  altering  their 
courses,  the  windvrard  ship  will  run  a  head 
of  the  other:  then  it  is  Said,  such  a  ship 
lies  with  other's  fore  foot. 

FoRUON  stamen  serving  two  years  on 
board  British  ships,  whether  of  war,  trade, 
or  privateers,  during  the  time  of  war,  shall 
be  deemed  natural  bom  subjects. 

FORELORN  hope,  in  the  miUtaiy  art, 
signifies  men  detached  from  several  re- 
giments, or  otherwise  appointed,  to  make 
the  first  attack  in  day  of  battle,  or,  a^  a 
siege,  to  stomd  the  counterscarp,  mount 
the  breach,  or  the  like.  They  are  so  call- 
ed from  tlie  great  danger  they  are  unavoid- 
ably exposed  to ;  but  the  word  is  old,  and 
begms  to  be  obsolete. 

FOREMAST  of  a  sA^,  a  large,  round 
piece  of  timber,  placed  in  her  fore-part^ 
or  forecastk,  and  carrying  the  fore-sail 
and  fore-top-sail  yards.  Its  length  is 
Qsnally  |  of  the  main-mast  And  the  fore- 
top-galiant-mast  is  }  the  length  of  the  fore- 
top-mast*    See  Mast. 

Foremast  men  arte  those*  on  board  a 
ship  that  take  in  the  top  sails,  fiuig  the 
yards,  fori  the  sails,  bowse,  trice^  and  take 
their  turn  at  the  helm,  i&c. 

FORE  reachj  in  the  sea  language,  a  ship 
is  said  to  fore  reach  upon  another,  when 
both  sailing  together,  one  sails  better,  or 
outgoeth  the  other. 

FORESCHORE,  in  our  old  author^ 
signifies  the  same  with  fomken,  and  is 
particularly  used  in  one  of  our  statutes  for 
lands  or  tenements  seised  by  tlie  lord  for 
want  of  services  performed  by  his  tenant, 
and  quietly  held  by  such  lord  above  a 
year  and  a  day,  vrithout  any  doe  coune  of 
law  taken  by  the  tenant  for  recovery  there- 
of; here  he  does  in  presumption  of  Uw 
disavow  or  forsake  all  the  rights  ho  has 
thereto,  for  which  reason  those  lands  shall 
be  called  foreschoke.  ' 

FORESKIN,  in  anatomy,  the  same  vritli 
prepuce.    See  Prbkdcx. 

FOKEttUff,  or  cross-staff,  an  instrument 
used  at  sea  for  taking  the  altiUide  of  tlie 
san,  moon,  or  stars.  It  is  called  fore-staff, 
because  the  observer,  in  using  it,  turns  his 
ftce  towards  the  object^  whereas  in  using 


FOR  FOR 


DtHa't  qtudraat,  the  back  of  the  observer  tber  with  Idni  heve  softained.  The  dflTeocet' 
is  towards  the  object;  and  hence  its  deno-  which  induce  a  forfeitore<of  lands  and  tene- 
mination  of  back-staff.  ments,  are  prindpaUy,  tl)e  following:  tre^- 


FORESTAIXINOy  is  the   buying  or    son,  fetony,  mispiisi^n  of  treason,  premii- 
bargaining  for  any  com,  cattle,  or  other    mre,  drawing  a  weapon  on  a  jadgt^  or 


merchandize,  by  the  way,  before  it  comes  striking  any  onev  in  the  presence  of  the 

to  any  market  or  Air,  to  be  sold ;  or  by  king^  conrt  of  justice.    By  the  cctomoii 

the  way,  as  it  comes  from  beyond  the  seas,  hiw ;  all  hmds  of  inheritance  iHiereof  the 

or  otherwise,    towards   any   city,    port,  offender  is  seised  in  his  own  right,  and  abo 

haveo,  or  creek  of  this  reahn,  to  the  in-  all  rights  of  entry  to  lands,  in  the  hands  of 

tent  to  sell  the  s^une  agam  at  a  higher  a  wrong  doer,  are  forfeited  to  the  king  on 

price.  v>  attainder  cf  high  tieason,  althoogh  the 

At  the  common  law,  all  endeavours  to  lands  are  holden  of  another.    Abo  upon 

eoliance  the  common  price  of  any  mer/  an  attainder  of  petit  treason  or  felony,  aU 

chandize,  and  all  practices  which  have  an  h|pds  of  inheritance,  whereof  the  offender 

apparent  tendency  thereto,  whether  by  is  seised  in  his  own  right,  as  also  rights  of 

spreading  fthe  rumoors,  or  by  purchasing  enlry  to  lands  in  tl^a  hands  of  a  wrong 

thifi^  ni  a  market  before  the  accustomed  doer,  are  forfeited  to  the  lord  Of  whom 

boor,  or  by  buying  and  selling  a|i;ain  the  they  are  immediately  holden ;  fer  this  by 

same  thing  In  the  same  market,  or  by  any  the  feudal  law,  was  deemed  a  breach  of 

odiersQch  like  devices,  are  highly  criminal,  the  tenants'  oath  of  fealty  in  the  highest 

and  punishable  by  fine  and  imprisonment.  mapner ;  bis  body  with  which  be  bad  engaged 

Several  statutes  have,  from  time  to  tirae,  to  serve  the  lord,  bemg  forfeited  to  the 

been  made  against  these  offences  in  gene-  kiog,  and  thereby  his  blood  corrupted,  so 

ml,  which  were  repealed  by  12  Geo.  III.  that  no  person  conid  represent  him ;  and 

c.  71.  All  personal  states,  whether  they  are  in 

But   though   these    offences    are    still  action  or  possession,  wiiich  the  party  has, 

ponlriiable  upon  indictment  at  the  common  or  is  entitled  to,   in  his  own  right,  and 

law,  by  6ne  and  imprisonment,  the  pro-  not  as  executor  or  administrator  to  ano- 

priety  of  faiws  againat  forestalling  has  been  tUcr,  are  liable  to  such  forfeiture  in  the 

lately  very  much  doubted  by  some  of  the  following  cases : 

most  eminent  writers  upon  political  eco-        IstUpona  conviction  of  treason  or  felony, 

aomy,  and  they  are  now  seldom  enferced.  id.  Upon  a  flight  found  before  tlie  coroner, 

FORESTER,  a  sworn  officer   of  the  on  view  of  a  dead  body.    3d.  Upon  an  ac- 

fbtest,  appointed   by   the    king's   letten  qnittal  on  a  capital  felony,  if  the  party  be 

patent,  to  walk  the  forest  at  all  bour»,  fomid  to  liave  fled.    4th.  If  any  person  in* 

watch  over  the  vert  and- venison;  also  to  dieted  of  petit  larceny  and  acqnitted,  be 

make  attachments  and*  true  presentments  found  to  have  fled  for  it,  he  forfeits  his 

of  all   trespfMcs   committed   witfahi   the  goods  as  in  cases  of  grand  larceny.    6th. 

forest  Fpon  a  presentment  by  the  oaths  of  IS 

FoRBSTS,  are  waste  grounds  belongmg  men,  that  a  person  arrested  for  treason  or 

to  the  king,  replenished  with  all  manner  felony,  fled  from,  or  resisted  those  who  had 

of  beasts  of  chase  on  venery,  which  are  him  in  custody,  and  was  killed  by  them  in 

under  the  king's  protection,  fer  the  sake  of  the   pursuit  or  scuffle.    6th.  If  a  felon 

liis  royal  recreation ;  and  there  are  partico*  waive,  that  is,  leave  any  goods  in  his  flight 

lar  laws,  .privileges,   courts   and   officers  from  those  who  either  ^pursue  him,  or  are 

^longing  to  the  king's  forrsts.    The  fordt  iq>prehended  by  him  so  to  do,  he  forfeits 

courts  are,  the  cotirts  of  attachments,   of  them,  whether  they  are  his  own  goods, 

regard,  of  swainmote,  and  of  justice  seat,  or  goods  stolen  by  him ;  and  at  common 

^c    3ot  as  the  forest  laws  have  long  ago  law,  if  the  ownir  did  not  pursue  and  ap» 

jessed  to  be  put  in  execution,  we  shall  not  peal  the  felon,  he  lo^t  the  goods  for  evert 

enumerate  them.  but  by  21  Hen.  VIII.  c  11.  for  encouFBging 

FORFEm^RE,  is  a  punisbment  an*  the  prosecution  offelons,  it  is  provided,  that 

peied  by  law,  to  some  illegal  act  or  negli-  if  the  party  came  in  as  evidence  on  the 

gence  m  the  owner  of  lands,  tenements,  or  hidictmeDt,  and  attamt  the  felon,  he  shall 

hereditaments,  whereby  be  loses  all  his  have  a  vrrit  of  restitution.    7th.  If  a  man 

bterest  therein,  and  they  go  to  the  party  be  felo  de  se,  he  forfeits  his  goods  and 

injured,  as  a  recompenoe  for  the  wrong  chattels.    8th.  A  convict,  within  clergy,  for« 

Vbich  eitter  he  alone,  or  the  public  toge-  felts  all  his  goods,  though  he  be  burnt  in 
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'Hit  fand;  jet  thereby  he  beoomet  etpable  red  hot,  m  order  to  soften  end  reaief 

of  pnrcbaiiiig  other  goods.     Bat,  on  bum-  them  aiore  miUeable  ahd  intnageable  on 

jag  in  the  hand,  he  onghi  to  be  ipiniecHnte-  the  miYfl«    An  ordinary  forge  is  nothing 

ly  retCoied  to  the  poMowioo  of  fait  Uuidi*  hot  a  pair  of  bellows,  the  noade  of  which  it 

The  Ibiftitare  opon  an  attainder  of  treason  directed  upon  a  amooth  area,  on  which  . 

or  ihloiiy  fhall  hate  relation  to  the  time  ooab  are  placed*    The  nonde  nay  also  be 

of  the  ofienee,  for  the  eliding  all  mb*  directed  to  the  bottom  of  any  ftirnace,  Un 

sequent  alienation  of  the  lands ;  bnt  to  the  excite  the  combustion  of  the  coals  pfauced 

time  of  convictiott,  on  /kgm^  JkU  found,  there,  by  which  a  \kind  of  forge  is  formed, 

ftp.  only,  as  to  chattels,  unless  the  par^  In  laboratories' there  is  generally  a  small  forw 

were  killed  in  flyingfrom,  or  resistinf  those  *  nace  consisting  of  a  cylindrical  piece,  open  ' 

who  bad  arrested  him  s  in  which  case,  it  is  at  top,  which  has  at  its  lower  Side  a  hole 

said  that  the  forfeiture  shall  relate  to  the  for  receiving  the  nonle  of  a  double  bellewti 

time  of  the  offence.  TUi  kind  of  forge  fiimace  is  very  conve* 

FOBFiCUIA,  in  natural  history,  the  ntent  for  fimoas,  as  the  operatioQ  is  quickif 

ean0(gr,  a  genus  of  insects  of  the  order  Cole«  peribrmed,  and  with  few  coals.     In  fei 

optera.     Antemae  setaceous;  feelers  un-  lower  part,  a  little  aboTO  the  boi^forre*' 

equal,  filiform ;  sheUs  half  as  long  as  the  ceiving  the  nonle  of  the  bellows,,  may  be 

abdomen;  wings  folded  up  under  the  shells;  phiced  an  iron  plate  of  the  same  diame* 

tail  armed  with  a  forceps,   lliere  are  eigfa-  ter,  supported  upon  two  horiiontal  ban^ 

teoi  spedct  enumemted  by  Groelin,  two  of  and  pierced  near  its  cvcnmference  witl| 

which  are  natives  of  this  country,  els.  F.  an-  four  holes  diametrically  opposite  to  each 

ricnlaria  and  F.  minor.    The  former  is  too  other.    By  this  disposition  the  wind  of  the 

well  known  to  stand  in  need  of  any  parti-  (mellows,  pushed  forcibly  under  this  phte; 

cufaur  description :  it  flies  only  by  night,  enten  at  these  holes ;-  and  thus  the  heat  of 

and  can  scarcely  be  made  to  eacpand  its  the  fire  is  equally^stributed,  and  the  cm- 

win|^  by  day.    The  female  deposit^  her  cible  in  the  fiunace  is  equally  surrounded 

eggs,  which  are  rather  large,  white,  and  by  it    As  the  wind  of  bellows  strongly  and 

oval,  under  stones,  in  any  damp  situation,  repidly  excites  the  action  of  the  fire,  a  fofge 

where  they  may  be  secure  from  toc^  great  is  very  convenient  when  a  great  heat  is 

heat  or  drought.     From    the   eggs  are  required.    The  foi^,  or  blast-bellows,  is 

batched  the  torvss,  which  are  snaiil,  but  nsed  to  fuse  salts,  metaU,  ores.  See,    It  ie 

possessing  the  geneial  aspect  of  the  parent  much  nsed  also  in  works  wbich^  require 

animal,  expept  being  of  a  white  cokHir.  strong  heat,  without  mach  management] 

The  parent  insect,  it  is  said,  broods  over  and  chiefly  in  the  smelting  of  ores,  and 

her  young,  as  the  hen  over  her  chickens,  fusion  oi  metalfic  matters; 

They  change  their  skin  at  certain  intervab  Forgb,  in  the  train  of  artillery,  is  ge- 

during  tlie  earlier  stages  of  tlieir  growth,  nerally  called  a  tcaveUmg  forge,  and  may 

and  thus  gradually  acquire  a  darker  colour,  not  be  improperly  called  a  porteble  smith's 

till  at  length  the  wing-sheaths  and  vrings  shop :  at  this  forge  all  manner  of  sniith*s 

are  formed,  and  the  animals  amy  be  consi-  vfork  is  made,  and  it  can  be  used  upon  a 

dered  as  perfect.    The  usual  food  of  the  march,  as  well  as  in  c%mp. 

earwig  consists  of  decayed  frait:  it  will,  Forob  is  also  used  ibr  a  burge  furnace, 

however,  if  kept  without  food,  atteck  and  wherem  iron-ore,  taken  out  of  the  mine, 

devour  its  own  species.    Omelin  seems  to  is  melted  down;  .or  it  is  more  properly 

agree  with  the  vulgar  notion  of  its  creeping  applied  to  another  kuMi  of  fVimace,  where- 

iato  the  ears  of  such  as  sleep  m  the  open  in  the  iron^ore,  melted  down  and  separated 

air ;  bat  Dr.  Shaw  regards  it  as  an  andent,  in  a  former  furnace,  and  then  cast  info  sows 

though  geneiafly  received  error.    Otfiers  and  pigs,  is  heated  and  fused  over  again, 

have,  however,   taken  for  granted,   that  and  beatevaAerwards  with  large  hammers, 

such  acridenti  may  happen ;  and  observe,  and  thus  rendered  more  soft,  pure,  ductile, 

that  when  fliii  or  any  other  msect  fidls  uito  and  fitfor  use. 

the  car,  a  little  oil  poored  in  will  innne-  FORGERY,  is  where  a  person  eounter- 

diately  kill  it,  afW  which  it  ^y  be  picked  fbiti  the  signature  of  another,  with  intent  to 

defiaud;  which  by  the  hiw  of  finghmd  Is 
madea  capital  felony.  This  faiw  is  now  ex*' 
tended  by  stetate  to  the  counterfeituig  of  at 
moat  every  vrritten  instnaneat  which  Is  ei- 
ther a  aecnrity  for  aooey  or  a  pidMic  do> 


ent|  or  discharged  vfith  a  synofe  of  warm 
fvater.  , 

FORGE,  propefly  elpalto  a  little  ffur- 
inee,  whereia  pmkhs  imd  othef:  ertificera 
ft  Witt  or  ateel,  &c.   hnX  tMt  i|etal» 
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cntaient  or  voucher  upon  wliich  money  may 
be  received,  or  by  which  any  one  may  be  de- 
franded  of  money  by  the  act  of  imposing 
npOD  him  89ch  a  false  initrument.  To  enu- 
merate the  seTeral  statntes  upon  the  sub- 
ject, would  here  be  impossible.  It  is  gene- 
rally punished  with  the  most  rigorous  seve- 
rity. We  shall  add  a  few  deUched  pointy 
witli  respect  to  the  cases  of  forgery,  which 
m^y  be  use/ul  to  explain  cases  of  frequent 
occurrence/ 

Forgery  may  be  committed  by  making  a 
mark  in  the  name  of  another  person.  It 
may  be  also  committed  in  the  name  of  a 
person  who  never  had  existence.  Thus, 
Hidorsing  a  real  bill  of  exchange,  with  a  ficti- 
tious name,  is  foigery,  although  the  use  of  a 
fictitious  name  was  not  essential  to  the  ne« 
gociation. 

A  receipt  indoned  on  a  bill  of  exchange, 
in  a  fictitious  name,  is  foi^gery,  although 
such  name  does  not  purport  to  be  the  name 
of  any  particular  person.  If  a  person,  who 
has  for  many  years  been  known  by  a  name 
which  waa  not  his  own,  and  afterwards  as- 
sume his  real  name,  and  in  that  name  draw 
a  bill  c€  exchange,  he  will  not  be  guilty  of 
forgery,  although  such  bill  were  drawn  for 
fraudulent  purposes. 

Tlie  following  statute  is  one  of  the  most 
generally  iq>plicable  to  cases  of  foii^eiy. 
If  any  person  shall  fiilselymake,  forge,  or 
counterfeit,  or  cause  or  procure  to  be  fiilsely 
made,  forged,  or  counterfeited,  or  wilfingly 
aid  or  assist  in  the  fiilse  making  or  counter- 
feiting any  deed,  will,  bond,  writing,  obli- 
gatory, bill  of  exchange,  promissoiy  note  fi>r 
payment  of  money,  acquittance,  or  receipt, 
either  for  money  or  goods,  with  intent  to  de- 
fraud any  person,  or  shall  utter  or  publish 
the  same  as  true,  knowing  the  same  to  be 
fiilse,  forged,  or  counterfeited,  he  shall  be 
ginUty  of  felony  without  benefit  of  clergy  ; 
but  not  to  work  corruption  iff  blood,  or 
disherison  of  hews,  i  Geo.  II.  c.  95,  From 
this,  as  well  as  other  statutes,  it  will  be  seen 
that  not  only  the  oounteiftiting  or  forging 
false  instruments,  but  the  uttering,  p^ssmg, 
or  putting  them  off  knowingly,  is  a  capital 
felony;  and  in  order  to  detect  counter- 
feit^ or  forgers  of  hank  notes,  the  being 
possessed  only  of  such  forged  notes,  know* 
ing  them  to  be  forged,  is  now  made  by  a 
late  statute  a  tranqpoftable  ofienoe. 

FOROINO,  in  smithery,  the  beating  or 
hammering  iron  on  the  anvU,  after  having 
first  made  it  red  hot  in  the  fiirge,  in  order 
to  extend  it  into  various  forms,  and  finhion 
it  into  works.    See  Forqjl, 


FOR 

Forging,  or  imitating  stamps  to  deftand 
the  revenue,  is  a  capital  forgery  by  the  se- 
veral stamp  acts ;  and  the  receiving  them 
knowingly  is  made  single  felony,  punishable 
^  with  seven  years  transportation.  12  Geo.  III. 
c.  48.  A  person  was  lately  executed  for 
finging  the  ace  of  spades  to  a  pack  of 
cards. 

FORM  denotes  the  external  appearance 
or  suriace  of  a  body,  or  the  disposition  of 
its  parts,  as  to  the  length,  breadtli,  and 
thickpess. 

Form,  among  lAechanics,  for  a  sort  of 
mould,  whereon  any  thing  is  fiishioned  or 
wron^t :  as  the  batters*  form,  the  paper- 
makers*  form,  &c.    ' 

Form,  pr  intend y  an  assembk^fe  of  letters, 
words,  and  lines,  ranged  in  order,  and  so 
disposed  into  pages  by  the  compositor; 
firom  which,  by  means  of  ink  and  a  press^ 
the  printed  sheets  are  drawn.  Every  form 
is  inclosed  in  an  iron  chase,  wherein  it  is 
firmly  locked  by  a  number  of  pieces  of 
wood ;  some  long  and  narrow,  and  others 
of  the  form  of  wedges.  There  are  two 
forms  required  for  every  sheet,  one  for 
each  side ;  and  each  form  consists  of  more 
or  fewer  pages,  according  to  the  size  of  the 
book. 

Form  of  a  serici,  m  algebra,  that  afitM> 
tion  of  anundcterminate  series,  which  arises 
from  tha  different  values  of  the  indices  of 
the  known  quantity.    See  Series. 

FORMA  jWMfimf,  in  law,  is  when  any 
person  has  cause  of  suit,  and  is  so  poor  that 
he  cannot  support  the  usual  charges  of 
suing  at  law  or  in  equity.'  Upon  his  making 
oath  that  he  is  not  worth  five  poimds,  his 
debts  being  paid,  and  bringing  a  certificate 
from  some  barrister,  that  he  has  just  cause 
of  suit,  the  judge  admits  him  to  sue  iny^rma 
jMUfwris,  that  is,  without  paying  fees  to 
counsellor,  attomies,  or  clerk ;  and  he  shall 
have  original  writs  and  subpoenas  gratis. 
And  he  sliall,  vriien  plamtiff,  be  excused 
from  costs,  but  shall  suffer  other  pmiish- 
ment  at  the  discretion  of  the  judge.  And 
it  was  formeriy  usind  to  give  such  paupers, 
if  nonsuited,  their  election  either  to  be 
whipped,  or  pay  the  costs ;  though  the  prac- 
tice is  now  disused. 

It  seems  agreed,  that  a  pauper  may  reco- 
ver costs,  though  he  pay  none;  for  al- 
though the  coimsel  imd  cloks  are  bound  to 
give  their  iaboqr  to  him,  yet  they  are  not 
bound  lo  give  it  to  his  opponent. 

FORMEDON,  a  real  action  to  recover 
the  right  by  the  tenant  in  taO,  or  the  rever- 
9ioiier,and  which  is  called fimnedon  because 
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tlie  tide  or  form  of  the  done  or  gift  is  stated 
iotbe  writ;  there  are  three  sorts,  in  the 
descender,  remainder,  and  reverter.  But 
tbeie  writs  are  now  seldom  brought,  except 
in  some  special  cases,  where  it  cannot  be 
avoided  ;  the  trial  of  titles  by  ejectment  is 
now  the  ostud  method,  and  is  done  with 
much  less  trouble  and  expense. 

FORMIC  acid.  It  has  long  been  known 
that  ants  contain  a  strong  acid,  which  they 
occasionally  emit ;  and  which  may  be  ob- 
tained from  the  aqts  either  by  simple  distil- 
lation or  by  infusion  of  them  in  boiling  wap 
ter  and  subsequent  distillation  of  as  much  of 
the  water  as  can  be  brought  over  without 
burning  the  residue.  After  this  it  may  be 
purified  by  repeated  rectifications,  or  by 
boiling  to  separate  the  impurities  ;  or  after 
rectification  it  may  be  concentrated  by 
frost 

Hiis  has  now  lost  its  rank  as  a  separate 
acid,  and  it  has  been  shewn  by  Fourcroy 
and  Vauqnelin  to  be  a  compound  of  the 
malic  and  acetic. 

We  have  been  informed  that  it  has  been 
employed  among  quacks  as  a  wonderful 
remedy  for  the  tooth-ach,  by  applying  it  to 
the  tooth  with  the  pomts  of  the  fore-finger 
and  thumb. 

FORMICA,  in  natural  history,  the  mU 
or  tmmitf  a  genus  of  insects  of  the  order 
Hyraenoptera.  Feelers  four,  unequal,  with 
cylindrioU  articulations,  placed  at  the  tip 
of  the  lip,  which  is  cylindrical  and  nearly 
membranaceous ;  antennse  filiform ;  a  small 
erect  scale  between  the  thorax  and  abdo- 
men ;  females  and  neuters  armed  with  a 
concealed  sting ;  males  and  females  vrith 
wings,  but  to  neuters  there  are  no  wings. 
This  is  a  gregarious  and  very  iudostrions  fii- 
mily,  consisting,  as  the  generic  character 
shews,  of  males,  females,  and  neutrals.  The 
last  are  well-known  insects,  who  construct 
the  nests  or  ant-hills,  who  labour  with  unre- 
mitting assiduity  for  the  support  of  them- 
selves and  the  males  and  females,  and  who' 
guard  with  such  ferocity  the  larv«,  or  what 
are  nsoally  denominated  anf  s  eggs.  They 
wander  about  all  day  in  search  of  food  or 
materials  for  the  nest,  and  assist  each  other 
in  bringing  home  what  is  too  heavy  or  large 
for  soch  as  have  attempted  it.  They  brin^ 
out  of  their  nest,  to  expose  to  the  warmth 
of  the  sun,  the  newly  hatched  larvc,  and 
feed  them  till  they  are  able  to  provide  for 
themselves.  In  the  evening  tliey  consume 
together  whatever  has  been  collected  during 
the  day,  and  do  not,  as  is  commonly  sup- 
^  posed,  lay  np  any  store  for  the  winter. 
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Tliey  are  very  covetous  of  aphides,  (see 
Aphis)  and  are  themselves  eagerly  sought 
after  by  the  fonnicft-leo,  and  various  birds* 
Ants  feed  on  animal  and  vegetable  sub- 
stances, devouring  the  smaller  kind  of  in- 
sects, caterpilbirs,  &c.  as  well  as  fhiits  of  dif- 
ferent kinds.  The  hvgest  of  the  European 
aitts  is  the  F.  herculanea,  or  great  wood- 
ant,  of  a  chesttut  colour,  vriiich  is  found  in 
dry  \voods  of  fir,  where  it  inhabits  a  birge 
nest  or  hillock,  composed  of  dry  vegetable 
fragments,  chiefly  of  fir-leaves.:  the  nest  is 
internally  distributed  into  several  paths  or 
tubes,  converged  towards  a  central  part, 
and  opening  externally  -,  in  the  centre  reside 
the  larvae,  which  are  nursed  by  neutral 
ants.  When  full  grown,  they  envelope 
themselves  in  oval  white  silken  cases,  in 
which  they  undei^o  their  change  into  the 
chrysalis  state,  and  at  length  emerge  in 
their  complete  form. 

F.  nigra  is  the  common  bhurk  ant,  well 
known  in  our  gardens  and  fields.  H&e  great 
desire  that  ants  have  for  animal  food  has 
been  made  use  of  by  anatomists,  who,  ^en 
they  wish  to  obtain  the  skeleton  of  an  ani- 
mal too  small  or  delicate  to  admit  of  being 
prepared  in  the  usual  way,  dispose  the  ani- 
mals in  a  proper  position  in  a  small  box, 
vrith  perforations  in  the  lid,  and  deposit  it  in 
a  laii^  ant-hill,  in  consequence  of  which, 
after  a  certain  time,  the  whole  of  the  softer 
parts  are  eaten  away  by  these  insects^  and 
the  skeleton  remains  in  its  proper  position. 

F.  mfa  contams  an  acid  which  has  under- 
gone a  chemical  analysis,  dec  See  Formic 
odtL 

FORMULA,  or  Forsiulabt,  a  rule  or 
model,  or  certain  terms  prescribed  or  de- 
creed by  authority,  for  the  form  and  man- 
ner of  an,  act»  instrument,  proceeding,  or 
the  like. 

Formula,  in  church  history  and  theology, 
signifies  a  profession  of  faith. 

Formula,  in  medicine,  imports  the  con- 
stitution of  medicines,  either  simple  or  com- 
pound, both  with  respect  to  tiidr  preserip- 
tion  and  consistence. 

Formula,  a  theorem  or  general  rule  or 
expression  for  resolving  certain  particutor 

cases  of  some  problem,  dec.   So  r-|-;  is  a 

general  formula  for  the  greater  of  two  quan- 
tities whose  sum  is  t  and  difference  d; 

9      d 
and  - — -is  the  formula,  or  general  value 

<r      « 


for  the  less  quantity.    Again  ^dx — x^  is 
the  formula  or  general  value  of  the  ordinate 
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to  ft  Circle,  wliose  diameter  U  d  iud  ab* 
scisa  X. 

FORlAtJLARY,  a  writing  containing  the 
form  of  an  oath,  declaratioD,  attestation, 
abjnrationy  &c.  to  be  made  on  certain  oc- 
casions. 

FORNICATION,  tlie  act  of  inconti- 
nency  in  single  persons  ;  for  if  eitiier  party 
be  married,  it  is  adnlteiy;  the  spiritual 
conrt  hath  the  proper  cognisance  of  this  of- 
fence; but  formerly  the  coorta'-leet  had 
power  to  inquire  of  and  pnnish  fornica- 
tion and  adultery ;  in  wUch  courts,  the 
King  lad  a  fine  assessed  on  the  oflfendersy 
as  appears  by  the  book  of  domesday. 

FOR8KOHLEA,  m  botany,  so  named 
In  faonoor  of  Peter  ForskiAI,  a  Swede,  a 
gen»  of  tlie  Octandria  Tetragynia  dass 
and  order.  Natural  order  of  Urtics,  Jus^ 
lien.  Essential  eharacter :  calyx  four  or 
five  leaved,  longer  than  die  corolla  t  petals 
eight  or  ten,  qwtulate ;  periearpinm  none  ; 
seeds  fire,  connected  by  wool.  There  are 
three  species. 

FOSTER  (J[oHii  Reimbold),  in  bio- 
graphy, an  emhienC  naturalist  and  philolo- 
gist, was  bom  on  the  ffd  of  October  17S9, 
at  Derscliaw,  in  Polish  Prussia,  where  his 
fhther  was  a  bnrgonnster.  He  received 
very  Kttle  education,  except  what  he  ac- 
quired himself  by  the  natural  strengdi  of 
his  own  genius,  till  thejear  1743,  at  which 
period  he  was  placed  for  a  year  at  the 
public  school  of  Marienwerder;  and 
when  about  fifteen,  he  was  sent  to  Ber- 
lin, where  he  was  admitted  into  tlie  gym- 
nasinm  of  Joachimsthal.  Having  a  de- 
tided  attachment  to  the  learned  languages, 
he  made  great  progress  under  Meielins  and 
Hehi^ns ;  and  even  while  at  school,  applied 
to  die  study  of  the  Coptic  He  applied 
also  to  several  of  the  modem  languages, 
and  partieuhiHy  the  Polish,  which  he  had 
an  opportunity  of  speaking  with  his  school* 
fellows,  many  of  whom  were  Poles,  and 
among  whom,  at  that  time,  was  a  very  ex« 
traordinary  genius,  Stanislana  von  Sies* 
tntencevritz,  who,  dirongh  ambitious  views^ 
afterwards  embraced  the  CaUiolic  religion, 
and,  on  account  of  his  eloquence,  was  raised 
to  die  dignity  of  a  bishop.  Among  his 
achool-fenows  also  at  this  time,  were  Co- 
chins, Re^witz,  Irving,  and  die  ceUbrated 
Patlas,  now  professor  at  Petersburg. 

In  die  year  1748,  he  was  entered  at  die 
University  of  Halle ;  bis  inclination  led  him 
to  die  study  of  medicine ;  bnt  his  fotlier  vras 
deiinras  that  he  should  apply  to  jnrispra- 
denoe  :•  he  however  studio  dieology,  and 
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biddged  (db  taite  fbr  the  teamed  faHl|:mige#^ 
among  which  he  included  the  Oriental. 

In  the  year  1751,  he  left  the  University, 
and  repaired  to  Dantsic,  where  he  soon  dis^ 
tinguished  himself  by  his  sermons,  io  which 
he  .imitated  the  French  radier  than  the 
Dutch  mbiner,  at  that  time  the  roost  pre« 
valent  After  being  t>^o  years  a  candidate,^ 
he  obtained  a  setdement,  in  lV53,  at  Na^ 
senhuben,  and  in  the  mondi  of  February 
next  year,  married  his  own  cousin,  Etiza- 
bedi  Nikolai.  WhUe  jn  diis  aitoation,  he 
devoted  great  part  of  his  leisure  hours  to ' 
philosophy,  geography,  and  the  mathema- 
tics, which  were  now  his  favourite  pursuits} 
and  he  improved  hunself  still  farther  in  the 
knowledge  of  ancient  and  modern  lan« 
giages)  but  his  income  being  small,  and 
his  family  increasing,  he  luul  to  'straggle 
with  difficulties,  which  induced  iiim  to  ac- 
cept an  ofier  made  to  him  by  the  Russian 
resident  at  Dantzid,  of  going  to  Russia  to 
superintend  the  new  colonies  at  Saratow* 
At'  Petersbnrgh  lie  gave  so  tnudi  satisfac- 
tion to  die  members  of  government,  that 
Count  Orlof,  who  at  diat  time  enjoyed  unii-  ' 
mited  power,  wrote  to  the  resident  at  Dant« 
sic,  to  thank  him  for  having  engaged  a  roan 
of  such  great  talents,  and  so  agreeable  to 
his  wislies.  But,  whether  Forster'had  she^u 
himself  too  vrann  a  friend  of  the  colonists, 
had  expressed  bis  sentiments  with  too  much 
freedom,  or  given  offence  to  Orlof  in  some 
other  manner,  he  soon  returned  to  Peters* 
burgli  widiout  completing  his  engagement. 
On  his  return  to  die  capital,  he  liad  advan- 
tageous offers  made  to  him  by  the  Academy 
of  Sciences,  and  by  that  of  Moscow,  bnt 
he  declined  both.  In  the  mean  time  die 
congregation  at  Nassenliuben,  whomlie  had 
left,  insisted  either  on  his  returning  or  giv 
ing  up  the  place.  As  he  had  still  hopes 
that  the  Russian  goyeroment  would  fulfil 
Its  promise^  and  make  some  provision  for 
him,  he  preferred  the  latter;  but  his  pa- 
tience having  been  exhausted,  his  friends  at 
Berlin,  who  had  reason  to  expect  hearing 
of  his  being  on  the  Banks  of  the  Wolga,  re« 
ceived  letters  from  London,  in  the  month  of 
July  1766,  in  which  he  stated  diat  he  had 
left  Russia  in  disgust,  and  had  proceeded 
to  England,  vrith  very  little  money,  but 
^Ith  strong  recommeudationft.  After  hii 
arrival  in  London,  he  received  from  tha 
Russian  government  a  present  of  a  hundred 
guineas;  and  by  translating  Kalm's Traveh^ 
and  Osbeck*s  Voyage,  lie  procured  some 
additional  funds  towards  the  support  of  hiii 
fami)% .    He  had  an  offer  l^m  Lord  Baltic 


^  FORSTTER. 

more  of  being -snperintendaiit  of^  his  cxten-  Fonter  is  represented  as  a  man  of  hig^Ty 

iiive  property  in  America,  but  thb  be  de-  Irritable   and  qnarrelsome  duposition,   of 

clinedy  and  accepted  the  place  of  teacher  which  he  is  said  to  have  ^iven  seTeral  in* 

of  the  French,  German,  and  natoral  history,  stances  during  his  voyage  round  the  World  ; 

in  the  academy' of  Warrington.  This  phu;e,  and  vhicb,  added  to  a  total  want  of  pru< 

however,  he  left  soon  «fter,  and  retarned  to  dencc  iu  common  affiiirs,  involved  him,  not- 

London,  where  he  resided  in  very  con6ned  withstanding  his  talents,  in  pei)>etual  diffi** 

circnmstances  till  the  year  177S,  when  he  cnlties. 

was  engaged  to  go  ont  as  naturalist  with  The  following  character  of  him,  by' his 

Captain  Cook,  who  was  then  ready  to  pro-  friend  the  celebrated  Knrt  Sprengel,  of 

ceed  on  his  second  voyage  round  tlie  worid.  Halle,  exhibits  liim  in  a  more  favonrabfe 

Forster,  at  thb  time,  was  forty-three  years  point  of  view :  "*«  To  a  knowledge  of  books, 

of  age,  and  vras  accompanied  by  his  son  in  all  branches  of  science,  seldom  to  be  met 

Oeorgc,  tiien  seventeen.  with,  he  joined  an  uncommon  fund  of  prac- 

He  returned  to  England  in  the  year  tieal  observations,  of  which  he  well  knew 

17r5,  and  soon  after  the  University  of  Ox-  how  to  avail  himself    In  natural  history, 

ford  conferred  vpon  him  the  degree  of  Doe-  in  geography,  both  physical  and  moral,  and' 
tor  of  Laws.    After  his  return,  be  pnbUsh-  .  in  universal  history,  he  was  acquainted  with 

ed,  conjointly  with  his  son,  a  botanical  a  vast  number  of  fhcts,  of  which  he  wlio 

work  in  Latin,  containing  the  ahanieten  of  draws  his  infoniation  from  works  only,  has 

a  mimber  of  new  genera  of  phmts,  which  not  even  a  distant  idea.    This  assertion  is 

had  been  discovered  by  them  in  the  course  proved  in  tlie  most  striking  manner  by  fafa 

of  their  circmnnavigatioiw  '  Observations  made  in  a  Voj^age  round  the 

An  account  of  the  voyage  havnig  been  World.*    Of  this  book  it  may  be  said,  that  - 

published  inr  English  and  German  by  young  no  traveller  ever  gathered  so  rich  a  trea- 

Foriter,  in  wkldi  the  lather  was  supposed  sure  on  his  tour.    What  person  of  any  edii' 

to  have  had  a  oonsideiaUe  share,  though  cation  can  read  and  study  this  work,  which 

he  had  entued  into  an  engagement  not  to  is  onparalleled  in  its  kind,  vrithout  discovei-* 

publish  any  thing  separately  from  the  au-  ing  in  it  tlat  species  of  instructive  and 

tliorized  narrative,  they  not  only  incurred  pleasing  information  wluch  most  interest 

the  displeasure  of  government,  but  gave  o^  man,  as  such  ?  T^  uncommon  pains  vrhich 

fence  to  the  principal  friends  by  whom  Forster  took  in  bis  literary  compositions, 

they   had   been   patromsed.     This  work  and  his  conscientlons  accuracy  in  hbtorical ' 

abounded  with  reOections  injurious  to  the  disquisitions,  are  best  evinced  by  bis  *  His- 

govetnment  in  whose  service  they  had  tory  of  Voyages  and  Discoveries  m  the 

been,  and  unfiivoorable  to  the  navigatora  North,' and  likewise  by  fab  excellent  arrhae* 

wbo^had  conducted  the  expedition.    They  ological  dissertation  '  On.  the  Byssns  of  the 

were  therefore  treated  with  so  much  cool*  Ancienti.'    Researches  such  as  these  wei^ 

ness  that  they  both  determined  to  quit  Eng-  hb  favonrite  employment,  in  which  he  was 

hmd.  greatly  assbted  by  bis  intimate  acquaintance 

Poitonately  for  Fonter,  after  struggling  with  the  classics.    Forster  had  a  predilec* 
aome  time  vrith  poverty  and  misfortunes  in^  tion  for  the  sublime  in  natural  bbtcuy,  and 

London,  he  was  invited  to  Halle,  in  1780,  aimed  at  general  views,  father  than  detail, 

to  be  professor  of  natural  hbtoiy ;  he  was  Hb  favonrite  author  therefore  was^uflbri, 

also  appointed  inspector  of  the  botaniad  whom  he  nsed  to  recomn^end  as  a  pattern 

garden ;  and  as  thb  office  was  connected  of  stylCi^  especially  in  hb  <  Epoques  de  la 

with  the  fhcnity  of  medicme,  he  next  year  Nature,'  hb  <  Description  of  the  Horse,  Ca- 

got  the  degree  of  Doctor  of  Medicme.  mel,  &c.'    He  had  enjoyed  the  friendship 

The  loss  of  hb  son  George,  who  died  at  of  that  dbtinguished  naturalbt,  and  he  lik«- 

an  eariy  period  of  life,  made  a  deep  impres*  wise  kept  up  an  nnintermpted  epbtolary 

sion  on  Forster,  whose  health  was  already  intereoime  with  LinuKus,  till  the  death  of 

in  a  declinmg  stats ;  and  in  the  spring  of  the  latter.    Without  being  a  stickler  for. 

the  year  1798,  hb  case  was  so  d«q>erate,  the  forms  and  ceremonies  of  any  particular 

that  he  expressed  himself  as  a  dying  man  pennasion,  he  adored  the.  Eternal  Author 

in  a  letter  to  hb  fHend  Harsten,  dated  of  All,  who  exbti  in  the  great  temple  of  na- 

HaUe,  April  14.    He  did  not  long  survive  tore,  and  venerated  hb  Wisdom  and  good- 

thb  letter,  flying  on  tlie  9th  of  December,  ness  with  an  ardour  and  a  heart-fi^lt  convic- 

1798,  at  the  age  of  sixty-nine  years  and  tion  that,  in  hb  opinion,  alone  constituted  this 

MmeaMitfas.  critciioq  of  tnie  religiott.    He  held  ia  ntWh* 
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rontempt  all  those  who,  to  gratify  their  fMU- 
sipns,  or  imitate  the  prevailing  finhion, 
made  a  jest  of  the  most  sacred  and  repata- 
ble  feeling!  of  mankind.  Hii  moral  feelings 
wefe  equally  animated;  he  was  attneted 
with  irresistible'  force  by  whatever  was 
tme,  good,  or  excellent.  Great  characters 
inspired  him  with  an  esteem  which  he  some- 
times expressed  with  incredible  ardonr." 

His  Vforkf,  besides  those  above  mention- 
ed, are,  for  the  most  part,  compihtions  and 
translations  He  was  ttie  anthor  abo  of  se- 
veral papers  published  ifa  the  **  Philosophi- 
cal Transactions,"  the  ''Memoirs  of  the 
Academy  of  Sciences"  at  Petersburgh,  and 
those  of  other  learned  societies. 

FORSTERA,  in  botany,  a  genus  of 
Oynandria  Diandria  class  and  order.  Es- 
sential character :  perianth  double,  outer 
inferior,  three-leaved ;  imter  superior,  six- 
cleft  ;  corolla  tubular.  There  u  but  one 
species. 

FORT,  in  the  military  art,  a  small  forti- 
fied place,  environed  on  all  sides  with  a 
moat,  rampart,  and  parapet.  Its  use  is  to 
secure  some  high  ground  or  the  passage  of 
a  river,  to  make  good  an  advantageous 
post,  to  defend  the  lines  and  quarten  of  a 
siege,  &c. 

Forts  are  made  of  different  figures  and 
extents,  according  aa  the  ground  requires. 
Some  are  fortified  with  bastions,  others 
with  demi-bastions.  '  Some  again  are  in 
form  of  a  square,  others  of  a  pentagon.  A 
fort  differs  from  a  citadel,  as  this  last  is 
built  to  command  some  town. 

FORTIFICATION.  During  the  eariy 
ages  when  the  property  of  individuals  was 
less  valuable,  or  that,  owmg  to  the  little 
progress  made  by  mankind  in  the  arts  of 
despoliation  and  of.seixing  upon  tlie  pos- 
sessions of  their  neighbours,  the  only  fences 
in  use  were  such  as  sufficed  to  restiam 
the  depredations  of  wild  beasts,  and  to 
prevent  cattle,  &c.  from  straying  among 
the  scattered  patches  of  cultivation,  or  in- 
to the  wildernesses.  In  proportion,  how- 
ever, as  commerce,  or  communication  with 
others,  and  the  pleasures  of  society,  induced 
men  to  build  towns  and  to  congregate  more 
generally,  the  various  passions  inducing  to 
the  commission  of  tliat  variety  of  trespas- 
ses, which  have  even,  within  oar  own 
time,  increased  rapidly,  rendered  it  pru- 
dent for  each  individual  to  secure  his  own 
habitation  fh>m  clandestine  or  open  assault, 
and  caused  the  little  communities,  which 
every  where  began  to  appear,  to  adopt  ge- 
neral means  for  penooal  defence,  and  for 
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the  curb  of  whatever  eneroachments  might 
be  attempted  by  others  in  their  vicinity. 

At  a  time  when  the  great  simplicity  of 
manners  gave  a  limit  to  the  ambition  even 
of  the  mo»t  aspiring,  and  when  science  vras 
yet  in  the  womb  of  time,  we  may  reason- 
ably conclude,  tiiat  the  means  of  control 
and  of  resistance,  then  in  use,  were  nei- 
ther costly,  laborious,  nor  very  effectual. 
The  details  furnished  in  scripture  prove  in- 
contestibly,  that  even  the  circumvallations 
used  at  their  date  were  inadequate  to  the 
purposes  of  security  and  duration.  In  fact, 
the  events  that  shone  conspicuous  in  those 
times  were,  vritb  very  few  exceptions, 
pitched  battles  in  the  open  plain,  afiibus- 
cades,  and  treasonable  conspiracies! 

Nor  do  we  find  in  the  more  recent  his- 
tories of  Rome,  of  Greece,  of  Asia,  or  of 
other  parts  then  holding  any  rank  in  the 
militaiy  world,  much  to  support  the  opinion 
of  the  ancients  having  knowledge  of  for,ti> 
fication.  The  few  places  that  made  any 
resistance  appear  to  have  been  principally 
maintained  by  the  personal  prowess  of  their 
defenders.  Their  vralls  were,  indeed,  some- 
times of  great  moment,  as  vre.see  in  the 
instance  of  Troy ;  which,  if  existing  in  the 
eighteenth  centuiy,  would  probably  capitu- 
late at  the  first  summons. 

It  was  not  to  be  expected  that  where  the 
powers  of  demolition  were  insignificant, 
the  means  of  xesistance  would  be  extended 
beyond  the  quantum  absolutely  necessary. 
The  catapulta,  the  battering  ram,  the  tow- 
er, and  such  devices,  were  opposed  by 
heavy  masses  of  stone,  or  of  other  ade- 
quate materials,  on  which  the  besieged 
mounted  to  repel  the  assault  The  various 
contrivances  whereby  those  machines  re- 
ceived additional  vigour,  and  the  necessity 
that  arose  for  opposing  to  their  progress 
more  resistaniee  than  could  be  accumulated 
immediately  in  their  fi^nt,  (of  the  tower  in 
particular)  first  gave  rise  to  the  introduc- 
tion of  .projections  from  the  even  line  of 
the  wall,  whereby  the  besiegers  could  be 
annoyed  laterally,  as  vrell  as  immediatelj 
front  to  front. 

Still  the  engineer .  confined  himself  to 
small  projections,  gaierally  semidrcnlar^ 
which,  for  the  most  part,  appear  to  have 
been  added  to  fiis  old  walls,  impending 
like  our  modern  balcony  windows.  In  the 
sequel,  these  towers  were  built  the  same  as 
the  otiier  parts  of  the  drcumvaUation,  and, 
like  the  modem  bastion,  rested  on  the 
terra  firma.  It  however  seems  doubtful, 
vrhethtr  the  former  mode  was  not  the  best, 


toRTinCATtON. 

«0liii4eriiis  tvtty  circamstmiee  attendant  tbe  posu  of  lionoar,  and  yidded  to  lnferi<r 

opOB  the  aodent  mode  of  asaanlty  and  the  powen. 

ttatare  of  their  weapoaa.  the  immeose   armieft  now  constantiv 
The  iBfeBtkm  of  gunpowder  does  not  ap-  brooght  into  the  field,  and  the  heavy  trains  of 
pear  to  have  made  any  fanportant  ehange  artinery  by  which  they  arc,  inalmostaHcasei, 
ftr  tefcral  yean,  nor  indeed  teta  heavy  attended,  occasion  not  only  an  adequate  pri- 
artillefy  fanned  a  part  of  the  fttaUanta*  pwation  for  renstance,  but  the  necenity 
meaai,  asmaybe  proved  by  aneattmna-  for  establiAing tinea  of  Communication,  <tf 
Hon   of  the  remaining  caatlea,    Umm,  depota,26cc.  afi  of  which  must  be  on  the  best 
kcepa,  Ac.  the  dates  amy  bo  tiaced  be-  eonstrqction  for  defence,   containing  safe 
ymid  the  middle  of  the  iborteenth  century,  lodgment  for  a  sufficient  garrison,  together 
8iidi  were  the  solidity  and  the  hardnett  of  with  ample  andsecnre  magazines  for  pro- 
many  ancient  buildings,  that  the  atone  shots,  visions  and  for  stores.    Hence  the  protmch 
originally  nsed,  produced  a  very  slig^  ef-  of  the  engineer  becomes  peculiarly  impor- 
Hect ;  nor  was  it  until  iron  bafls  were  brought  tant ;  it  compriies  various  branches  of  in- 
fnto  use,  that  tbfc  powers  of  cannon  were,  formation,  and  requires  that  readiness  of 
fai  any  measure,  ascertained.                  /  opmpntatioo,  of  discernment,  and  Of  ap- 
That  pomt  being  gained,  the  whole  sy»-  propriate  resource,  which  rarely  combme 
tem  of  defence  was  necessarily  made  to  in  the  same  mdividua].    The  merely  phn- 
couibrm  to  the  destructive  enghies  which  tamg  in  the  doaet,  and  ttie  hyii^  down  on 
now  were  added  to  the.  common  practices  the  soil  sadi  defences  as  na^  berhaps  be 
of  assault     The  sword,  bncUer,  lance,  void  of  ftnlt,  so  Ihr  m  lehites  to  mutual 
dar^  javefia,  sling,  bow  and  arrow,  lost  aopport,  and  to  the  great  work  of  ptocra^ 


their  wonted  estnnatioo,   and,  dwindling  tination,  wiU  avail  nothhig,  if  the  Other 

into  insignificance  on  the  great  scale,  were  casentfads  are  neglected ;  and  eve^^  when 

reserved  for  individual coateat,  orfiw  the  thayarenot,  the  whole  may  be  retadered 

leaser  puiposes  of  desultory  waiftre.    Thfe  abortive,  and  become  contemptible,  merelV 

great  «»bject  was  to  construct  such  ^tnpen-  fh>m  a  want  of  Jhclgment  m  point  of  lo. 

dona  bulwarks  as  mifpit  not  only  oppose  the  caKty. 

newly  devised  missiles,  but,  at  the  sam«  Fortification  k  generally  considered  on- 

time,  support  similar  means  of  destroymg  der  Vko  heads,  i.  e.  natural  and  artifidal. 

tiieinvadhig  army.            .  The  former  rebtes  enUrely  to  those  inva- 

Hcace  arose  the  farmatott  of  ramparts,  ingbie  aitnations  friOch,  beiqg  eidier  com- 

and,  giadually,   the  necessity  for  deep  pietely  inccessibh^  or  neariy  so,  reqhtre 

^^M^dS!^irS^^hL  ^^^'^•*Wi«*«^«x><fc»andotllysueh 

contideraMe  i^tay  and  ^mcmtj  migbt  be  gmrds-ail  may  prevent  suiprise.    For  thiat 

^"^^M^j^    *.         m  ^    a^ *v  ^  ^*  precaution,  some  posts  hare  been 

THe  fOrtificationi  or  tiie  filteentli  cen-  taken,  whith  no  army,  however  numefons 
tory,  although  to  a  eertam  ^t^t  new  mo-  ^nd  well  provided,  could  have  (breed  to 
ddled,  and  madacooformabfe  tb  the  necea-  capitnlation.  Pertnps  of  aU  the  instancer 
aity  fanpoaed  by  the  mventk)yi  and  use  of  that  couM  be  adduced  in  regard  to  $o  fbr- 
f*°°^  nei'wthelem  did  not  displ^  any  tunate  a  posltioo  as  should  def^  assault,  the 
in^noity  m  ngard  to  mntnal  defence,  fortress  of  Ootradroog,  situated  m  the  do- 
That  great  prmdple  was  little  undeiatbod,  minions  of  the  late  Tippoo  Saheb,  sultan  of 
and  tbemioatiae  of  ^  >oence  remained,  the  Mysore,  may  be  justly  considered  as 
for  a  loqg  tme,  mnefamy  defective.  Men  the  most  worthy  of  being  dted.  Itstands 
of  genhia,  at  leogth,  in  part  remedied  the  on  a  phun,  no  hill  or  eminence  of  any  coo- 
crron  of  the  old  school,  and  opened  tiie  sideration  bemg  widib  severel  nules.  It  is 
wayfbrthatezactnemofproportftm,andfor  infect,  insnUted,  and  consists  of  a  soHd 
that  systematic  arraqgeoMnt,  whicli  cha-  rock,  rising,  on  an  average,  about  ei^t 
lacterise  the  woriLs  of  modem  times.  The  hundred  feet  above  the  adjacent  lerelTite 
Impregnable  Ibrtreases  to  be  seen  in  various  sides  are  neariy  peipendicular  threogheut 
parts  of  Europe,  cannot  feU  to  transmit  its  whole  circnmferenpe,  wUch  memures 
the  ramea  of  their  several  encmeers  to  ne»ly  a  mile.  The  ascent  into  it  is  by 
posterity ;  unhappily,  not  noacdbrnpanied  atone  steps,  intermixed  with  occasional 
by  those  of  the  tiaiton  and  poltroons  who,  breaks  fer  temporary  hulden,  the  whole  of 
even  sfaioe  the  coasmencement  of  the  pre-  which  <£uhl  be  destreyed  by  the  fidl  of  a 
•e«t  centniy,  have  Aamefidly  abandoned  f^  latge  itooea,  alwajn  kept  on  the  para* 
VOL.  UI.                *  ^           .       -v     I-              i«« 
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pet  for  that  purpose.  Indeed  the  interior  ■  3.  The  great,  whidi  is  princtpaliy  nse^ 
is  lined  with  such,  they  being  adniirahly  where  the  exterior  of  the  defences  measnret 
suited  to  the  defence  of  so  peculiar  a  sta-  more  than  380,  and  as  far  as  500  yards,  or 
tion.  There  is  no  .want  of  cannon  on  the  perhaps  rather  oiore^  it  is  obvioos,  that 
I  works,  which  are  ample,  and  were  formed  snch  very  extensive  fh>nts,  even  in  a  hex* 
wider  the  direction  of  a  French  engineer ;  agon,  or  figure  of  six  sides,  woald  enclose 
they  have  plenty  of  water;  ample  stores  an  tmmeiHearea;  consequently  would  re- 
kept  in  immense  excavations ;  and  the  mos  quire  a  moderate  army  to  man  the  de- 
secure  lodgment  for  a  numerous  garrison,  fences.  Hence  we  generally  find  this  sya- 
Yet,  so  soon  as  the  fall  of  Bangalore  was  tern  composing  only  part  of  the  works ; 
ascertained,  this  important  and  absolutely  snob  as  are  on  the  borders  of  a  lake,  or  of 
impregnable  fortress,  to  which,  peihaps,  a  mpush,  or  ahmg  the  bank  of  a  river; 
there  exists  not  a  counterpart,  surrendered  while  the  other  sides  are  composed  of  the 
to  two  battalions  of  Ben^d  sepoys.  second  or  mean  system. 

It  would  b^  impossible  to  afibrd  any  in-  Such  are  the  leading  features  and  appti- 

structions  regarding  those  works  which  may  cations  of  the  three  systems,  as  settled  bj 

be  coiyoined  to  natural  defences,  so  as  to  the  celebrated  Vanban,  and  adopted    by 

render  the  whole  complete  $  such  must  de-  the  most  distinguished  professonof  our  own 

pend  entirely  on  local  circumstances,  of  tune.    Occasional  deviations  have,  however, 

which  the  skiUui  engineer  will  not  fiul  to  been  made  in  several  instances,  with  the 

t^ke  advantage;  approbation  of  pre-eminent  engineen ;  buty 

Artificial  fortification  applies  to  every  for  the  most  part,  such  have  been  with  the 

kind  of  defence,  whether  regular  or  irre-  view  of  conforming  to  local  necessity,' and 

gnhur,  pore  or  mixed;  and  has  been  divi-  of  effecting  a  saving,  either  of  material^ 

ded  by  the  most  celebrated  engineers  in-  where  they  were  scarce,  or  to  disbone- 

to  two  distinct  kinds,  etz.  ofiensive  and  ment,   where   parsimony  was  an  object, 

defensive.    The  former  relates  principally  Anomalies  of  this  description  are  not  to  be 

to  the  various  works  used  in  attacks  and  considered  as  data  whereby  to  be  guided ; 

deges;  the  latter  appertains  to, the  more  but  it  may  be  proper  to  study  the  practi- 

general  purpose  of  securing  towns,  fiirming  cal  efibcts  of  all  innovations,  however  much 

depots,  commanding  choice  situations,  de^  they  may  be  abstracted  firom  received  theo^ 

files,  &c.  protecting  harbours,  and,  in  ge-  ries ;  for  the  most  happy  inventions geneially 

neral,  tending   more  to  self-preservation^  experience  much  opposition,  often,  indeed, 

and  to  control,  than  to  the  annoyance  of  illiberal  contempt,  while  in  their  infimcy. 

others,  or  to  the  extension  of  dominion.  This  should  not  deter  the  man  of  genius 

Tbi»  importantsdence  is  again  subdivided  from  ushering  his  suggestioos  to  the  notice 

into  the  permanent  and  the  temporary:  the  of  the  world;  for  although  his  inefficient 

former  being  vHth  the  view  to  endure  the  measures  may  appear  wild  and  eccentric, 

test  of  ages,  while  the  hitter  is  confined  or  eventually  be  igjoominioosly  decried  by 

principally  to  operations  in  the  field;  and  those  invindbles,  who,  having  learnt  to  woik 

inch  works  are,  for  tlie  most  part,  aban-  '*  by  line  and  nde,"  neither  will,  nor  run, 

doned  so  soon  as  the  occasion  for  their  con-  correct  their  errors ;  yet  there  will  never  be 

struction  may  have  subsided.  wanting,  in  this  enlightened  age,  persons 

Defensive  fortification  consists  of  three  who  can  both,  comprbhend,  and  duly  ap- 

systemsy  each  of  which  has  its  particular  predate,  the  efiusaons  of  a  vigorous  and 

uses :  sensible  innovator. 

1.  The  little  which  is  usually  adopted  in  We  now  come  to  the  description  of  the 

the  construction  of  works,  having  four,  or  several  defences,  as  regulated  by  Yanban, 

^ve  sides,  or  dtadels,  various  small,  or  de-  and  othen  of  acknowledged  skill,  premis- 

tached  ports,  hom-works,  crown-works,  &c.  ingy  that  many  opinions  have  started,  and 

where  the  exterior  of  the  defences,  that  otiier  proportions  been  recommended  by 

Is,  between  the  saliant  angles  of  the  two  nw  c>f  first  rate  talents,  who  have  each 

bastions  does  not  exceed  350  yards.  their  advocates.    What  is  now  offered  may 

S.  The  mean,  which  is  of  general  use,  ^  deemed  a  concentratMn  of  thdr  various 

and  forms  a  very  considerable  portion  of  hypotheses,  so  fer  as  they  could  be  assina- 

all  regnfaur  fortifications,   whose  exterior  hited  into  one  genend  system :  to  give  all 

sides  of  deftnce  mqr  be  fhna  350  to  about  would  occupy  volumes. ' 

400  yards.  Fortifications  may  be  coniiderad  as  regn- 


i^ortification; 

Ur,'  wlieo  the  endoaed  area  is  of  Mich  a  called  the  cordon,  Which  is.  With  few  et' 
form,  as  can  he  inscribed  in  some  rcgnfaur  cepttons,  made  at  the  top  of  tlieir  respeC' 
figure;  nch  as  a  triangle^  a  rectangle,  a  tive  facings  of  stone,  brich,  Recalled  re  ve- 
circle,  or  aa  elUpsis :  observing  that  sach  tements.    The  line  thus  followini;  the  direc- 
fignre  dioald,  in  a  manner,  fit  the  town,  &c.  tion  of  the  cordon,  as  it  proceeds  along  the 
it  iff  intended  to  protect.    It  is  nsual  to  works,  is  called  the  principal, 
divide  the  perimeter,  or  whole  outline  of       A  reference  to  fig.  1,  Plate  Fortification, 
the  figare,  when  it  is  either  of  the  two  lat-  will  illostrate  the  foregoing  description,  llie 
ter  fiinns^  into  as  many  fiices,  or  portions,  half  of  a  hexagon,  or  polygon  of  six  equal 
as  Biay  admit  of  soitable  defences  in  either  sides,  is  selected^  as  being  me  mosf  appropri^ 
of  the  three  systems  ah«ady  detailed.    The  ate  to  this  occasion.  The  line  A  D,  is  the  dia- 
aamber  of  ftices  most  be  regobited  as  well  meter  of  the  circle ;  which  circle  having 
by  the  form,  as  by  the  extent  of  the  figure,  been  divided  into  six  equal  parts,   each 
Small  circles  may  be  divided  into  five  or  equal  to  the  radius,  or  semidiameter,  A  E, 
nx  fiwes  ^  moderately  extensive  ovab  may  or  ED,  gives  the  ikces formed  by  the  pas- 
have  six  also,  wh&e  the  more  extensive  sage  of  the  rays  B  £,  and  C  E,  through  the 
circlea  and  ovab  will  reqoire  an  additional  pomts  of  equal  division  B  and  C.    Let  ns 
&ce  or  more,  ia  order  to  reduce  the  exte-  suppose  the  fortification  to   proceed  in- 
fior  lines  of  defence  within  due  bounds;  vrarids:  in  such  case  the  lines  A  II,  BC,' 
so  that  every  part  c^  each  face  may  be  CD,  will  be  termed  exterior  sides,  and 
writbinmnsqoet  shot  of  those  parts  whereby  all  the  principal  will  be  formed  within 
it  is  flanked,  or  defended.    Whenever  this  '  them;  whereas,  had  it  been  intended  to 
fondaro^tal  principle  is  disregarded,  the  cover  more  ground,  and  to  keep  the  whole 
plan  will  be  prdportioimDy  weaker,  accord-  of  the  area  contained  vrithin  the  lines  A  B, 
ing  lo  the  midoe  prolongation  of  the  fiices,  B  C,  C  D,  and  D  C  clear,  the  principal 
and  the  consequent  ddiciency  of  mutual  would  have  been  projected  outwards,  and 
support.  tile  lines  A  B,  B  C,  CD,  would  then  have 
The  several  frontrof  a  fortification  may  Le  been  termed  the  interior  side.    The  fi>rmer 
an  dissimilar,  both  in  their  proportions  and  mode  is  in  use  when  the  exterior  of  the  de- 
in  theor  extent ;  as  also  in  the  number  and  fences  is  first  marked  6ut|#md  has  its  sepa- 
cooatmction  of  their  several  ootworiu ;  yet  rate  mode  of  fi>rmation ;  and  the  latter  is 
the  whole  cannot   be  termed  irregular,  adopted  where  the  interior  of  the  works  is 
ThfM  the  two  ends  of  a  long  oval  may  be  established   by   any  pre-existing  circum- 
constnicted  on  the  second,  t.  f  .  the  mean  sys-  stances,  such  as  fortifying  'an  old  town,  &c. ; 
tern ;  while  eadi  of  the  two  long  sides  may  and  proceeds  on  a  suitable  plan  of  projec- 
be  upon  the  third,  or  gfeat  system/   One  tion.    The  two  modes  correspond  perfectly, 
end  may  have  a  homework ;  the  other  a  giving  the  same  afigles  and  proportions ; 
ciown-work ;    the     lateral   laces     being  the  Ibriner  on  a  diminished^  the  latter  on 
atrengtfaehed  with  nvelines,  hmettes,  te-  an  extended  scale, 
oailies,  or  other  works,  all  these  are  evi-        The  interior  lines  F'O,  OH,  HI,  form 
deotly  regular  members  of  u  perfect  whole,  parallel  fiieea  with  those  on  the  exterior 
and  when  duly  combined,  according  to  the  lines  A  B,  B  C,  CD.    If  it  were  required 
rales  of  art,  form  a  complete  and  regular  to  fortify  outwards,   they  would  be  the 
defence,  founded  on  approved  systems.  bases  of  their  several  defences  respectively. 
When  the  number  oif  fi^es  has  been  ad-  and  the  measurements  would  be  taken  fivm 
Justed  and  laid  down,  it  is  proper  to  decide  them,  m  hen  of  from  the  exterior  line.    We 
whether  the  works-  are  to  be  pfaumed  out-  shall  proceed  according  to  the  latter  mode, 
wards,  or  inwards,  firom  the  linelaid  down,  it  bemg  the  most  common  and  the  most  fa- 
in the  former  case  much  space  is  gamed  by  miliar. 

keepteg  afl  dear  within  that  line,  which  by         T9fiiiirt^  imtmrd$from  «m  erierivr  lifie.— - 

this  means  becomes  the  interior  side:  In  Let  the  exterior  line  BC,  be  180  toisei^ 

the  latter  instance  tlie  line  becomes  the  (each  toise  bemg  one  fiitbom,  or  six  feet,) 

cxtwior  side,  all  the  works  being  raised  bisect  it  in  d,  and  draw  the  perpendicular 

within  it,  which  considerably  dimnuahea  the  d  8  equal  to  one  sixth  of  the  exterior  line 

are*  within  them.    It  is  to  be  remembered,  BC,  namely,  SO  toises.    NowftomBdnw 

that  in  laying  dovm  the  phm  of  a  fortifica-  the  Une  B  v,  passing  through  the  point  n  > 

tk>n,  the  several  lines,  describing  the  outer  and  ftom  C  draw  the  line  C  «,  intenecting 

part  of  eachrampart,  exhibit  the  situation  Bvina.    Setoff  50  toises  firom  tiie  pomti 

of  a  •eaaidrcubr  projection  of  masonry.  Band  C,  on  their  raspcctif*  liaa% 

o« 
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are  called  the  lines  of  deftnce,  gYving  Be  tion  is  paid  to  tiie  most  ordiiHry  nfct;  hu 

and  Cw  for  the  (aces  of  the  two  testions.  wherever  found,  shook!  be  exploded  fram 

With  the  opening  t  w,  measure  ( v,  and  »  a,  the  defences,  either  by  cutting  off  a  largo 

on  the  lines  of  defence,  to  determine  their  part  of  the.  pinch,  or  narrowest  part,  and 

proper  lengths,  so  as  to  give  mv  for  the  sobstitnting  a  curtain,  or  by  new  modMng 

length  and  position  of  tlie  curtain;  nest>  the  defences  in  that  part.    It  may  be  proper 

draw  the  lines  fo,  and  w  r,  either  curved  or  to  observe  in  this  phiee,  that  works  ■► 

straight,  for  the  flanks  of  tlie  bastions.    If  tended  for  mntual  defence,  should  never 

they  are  to  be  curved,  which  are  generally  exceed  an  angle  of  ifO  degrees,  nor  be  lusa 

prefrrred,  tlie  pohits  i  and  so,  will  be  the  than   60.     The  medium,  L  e.  90,  winck 

centres  of  equal  circles,  whereof  the  two  forms  a  right  angle,  generally  considered,  is 

flanks  will  be  equal  segments.  indisputably  the  best  for  the  above  pw- 

Procced  in  the  same  manner  with  the  pose.    Where  batteries  stand  at  such  an 

other  two  Ironts,  A  B  and  C  D ;  you  will  opening,  that  their  direct  fire,  that  is  im- 

thuB  complete  two  bastions,  3  and  4,  and  mediately  to  their  own  iron^  is  pmallel 

the  halves  of  two  more,  t  and  5.    Next  with  the  flmit  of  the  part  they  flank,  it  ia 

measure  off  15  toises,  and  draw  something  called  a  rasant,  or  grssing  fire ;  but  when 

less  than  quadrants,  or  quarters  of  circles,  the  angle  is  len  than  90,  so  titat  the  direct 

from  the  points  B  and  C ;  the  centres  of  fire  would  strike  upon  the  fiace  of  the  work 

those  quadrants  being  exactly  oppo^te  to  be  defended,  it  Is  termed  fisfaant,  or 

thereto,  place  your  scale  so  that  you  n»y  plonging :  both  have  their  uses,  but  the 

draw  lines  ftom  the  ends  of  the  quadrants  latter  is  rarely  adopted,  except  from  heces- 

towaids  the  sbouldcn  of  the  bastions,  but  sity,  because  a  direct  fire,  at  right  angles, 

dhiw  no  further  than  suffices  to  touch  upon  may  be  made  to  plonge,  hy  giving  the  can- 

the  perpendieukr  «>f  50  toiMS :  thus  your  non  an  inclinatioo  more  parallel  vrMi  tfi» 

scale  would  give  the  dbnection,  I  w,  but  your  side  of  the  embrasure,  which  being  angular, 

line  would  stop  a  little  below  d.    This  being  aUows  a  devktion  of  many  degrees  ftons 

done  in  both  directions,  and  throughout  the  the  direct  fire. 

three  fiuses,  will  give  thu  width  of  the  ditch.  When  two  lines  form  a  very  acute  angle 

and  the  fasterior  lines  or  re-entering  anj^  with  each  others  they  no  k»nger  are  de- 

of  the  nveliaes  O,  N,  K.    Tbe  body  of  foices ;  for  m  case  the  enemy  tkiaM  cany 

the  ravelme  Is  fiyrmed  by  measoring  10  either  of  them,  he  would  be  able  to  work 

toises  on  the  flue  of  each  bastion,  settmg  its  battery  aipunst  the  other  line;  and 

off  from  the  sbouMen  t  m  towards  the  sa^  though  tlie  fire  wouki  be  plongii^,  and 

liant,  or  pnjeetrog  angles,  (here  called  that  too  at  a  great  disndvantage,  yet  as 

flanked  angles,)  B  and  C.    An  opening  of  miny  shots  would  light  withfai  the  cmbn- 

the  compasses  equal  to  aw,  (orto<r,)with  snres,  the  parapet  would  speedily  be  das* 

the  ten  toises  induded,  will  give  the  dis-  troyed.    llierevelenent,  or  masonry,  in  the 

Unce  of  the  salient  angles,  of  the  raveline  frontof  theline  so  plonged,  woukl  not  bo 

N,  fiom  the  centre  8,  of  the  curtain  ««.  nweli  hurt,  as  It  woukl  turn  off  the  shots. 

The  sides,  or  fiMes  of  the  ravelme  are  deter-  Before  we  proceed  fiutfaer,  it  Is  expe- 

mhsed  by  lines,  drawn  firom  the  safiant  an-  dient  that  the  reader  should  cxamnie  the 

gle  to  those  pobts  on  the  firaes  of  the  has-  line  of  the  principal,  foUowing  akmg  A,  #• 

tloM  3  und  4v  alraady  set  off  at  10  toises  «S,r,f,B,f,«,e,«r,C,6,y,9,m,D;  in  all 

c«ch,fl«ntheirrespectiveshoaklerBeandw.  which  he  will  perceive,  that  every  part  is 

It  shouU  hare  been  stated,  that  all  angles  « made  to  flank  some  other.  The  ravelaMs 
pn^tiag  ontwnd  Aom  the  body  of  the  O,  N,  R,  will  be  found  to  give  great  sccn^ 
'  plaee,  are  dhHed  saUant  angles:  for  hi-  rity  to  their  several  curtains,  9t^  ue,  and 
stanee,f,B,t,ofbastion3,and<,s,f, ofthe  yr;  whUe  at  the  safiie  time  they  would 
^MPdme  N :  while  such  an^es  as  point  In-  enfihule  whatever  approaches  asight  be 
wards  towards  the  body  of  the  place,  an  made  towards  the  saliantangles  of  the  bus- 
designated  reentering  angica;  sochf,«,w,  tions.  In  ewimining  thoM  circumstances, 
en  the  lines  of  defence  of  the  centre  fiioe.  aH  the  other  ovtworks  must  be  exempted 
When  an  angle  reenten  at  such  a  position  Aom  oonsHlenthm ;  our  view  must  be  coo* 
in  the  outworks,  that  its  apex,  or  point,  fined  to  the  manner  in  which  the  gales  in 
cannot  be  seen,  and  consequently  cannot  the  curtams  are  protected;  the  flanks  of 
be  dafonded  ftum  the  .body  of  the  pinee,  the  bastions  concealed  from  every  part, 
'it  is  called  a  dead  angle.  Suck  cannot  but  the  line  of  their  direct  firai  and  the 
eaMly  take  place  where  the  smallest  attend  spaces  opposite  the  saliant  angles, onl||ected 
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%i  m  tacarf  cnw  lire.    Hie  nifdmes,  them-  mon  mode  of  buikUng  ramparts  with  a  ri» 
•elWy  rtud  at  too  wide  an  angle  to  afa^  yetement  of  mamnry,  the  berm  thoold  be 
■dhitely  iMk  each  other, -bat  they  are  ea7  at  lea«t  10  or  if  feet;  and  where  only  ^ 
imUe  of  •coonBg  the  glaca  reciprocally,  tnrf  facmg  ii  wed,  or  that  the  soil  with  ^ 
and  wodd,  at  before  remarked,  mbject  the  which  the  rampart  is  fiUed,  between  the 
betieaer  to  a  dangeraot  enfibde,  or  flank-  ooter  and  mner  &ees  of  roasonvy,  is  of  a 
lag  fire,  were*  he  to' proceed  withont  due  loose  natnre,  the  berm  Aiovld  then  be  foil 
actoatKNi  to  their  obnoaioiis  positions.    In  20  feet  broad.    The  bolk  of  the  rampart 
w»  Hs  of  more  sides,  where  the  angles  of  shoold,  however,  be  considered,  also  wfae- 
the  hastkms  are  necessarily  more  obtuse,  ther  it  be  much  ejEposed  or  not ;  for  on 
the  rarelhMS  are  thrown  more  towards  a  these  points  mqdi  will  depend  as  to  the 
righr  angle  with  each  other,  and  afford  mn-  probable  qoantity  of  battered  rabbish  to  be 
tvalmpport,eren  in  cases  of  assault  sostained.    There*  nsed   to  be   a   work, 
The  commmrications  with  the  rarelines  called  the  iansse>brsye,  carried  all  round 
are  effected  by  the  aid  of  bridges,  when  the  pruMapa]  and  the  edge  of  the  berm ; 
wet  dltehes  are  in  qnestbn,  as  may  be  seen'  its  intention  was  to  defend  the  ditch,  and 
m  tlie  thhtl  foce,  yxy  where  the  bridge  V  its  fire  was  mdeed  highly  dosttuctire;  but  , 
is  carried  over  from  the  cnrtam  .  to  the  the  feciiity  with  whidi  it  could  be  en6- 
counterscarp,  or  ooter  fiice  of  the  ditch,  so  laded,  for  it  was  necessarily  low,  evinced 
as  to  afford  access  to  the  nveUne  K,  in  its  inutility  in  general :  the  immense  num- 
wliicb  is  the  intrenched  ledonbt  U    The  ber  of  splraters  felling  from  the  rampart, 
double  lines  T,  represent  a  channel  of  immedhiteiy  abore,  was  another  forndda- 
about  14  feet  broad,  and  about  6  or  7  feet  ble  objection.    The  fensse-braye  is,  there- 
deep,  made  in  all  ditches  that  are  at  any  fore,  ont  of  repnte ;  though  m  some  fortl- 
time  filled  with  water.    These  channeb  are  fications,  a  substantial  parapet  supplies  its 
called  cvnettes,   or  cuvettes  1   they   are  place,  generally  of  masonry,  more^  for  the 
nmmlly  lined  witli  masonry,  and  kept  fall,  pni|K>se  of  stoppmg  the  rabbish  of  H  bat- 
so  as  to  prevent  a  surprise :  when  the  water  tered  rempvt,  than  for  the  means  of  shel- 
ls allowed  to  flu  the  whole  of  the  ditch,  tering  troops.    Perhaps  the  strong  hedge,  v 
wtaiGh  should  generally  be  to  the  depth  of  adopted  in  many  instances,  may  t:^  prefer- 
9  or  lOfoet,  or  at  all  events  so  as  not  to  able;  to  say  the  least,  it  is  for  cheaper, 
be  Ibrdable,  the  cuaette  proves  a  formida-  and  stands  to  more  advantage  on  (he  berm, 
ble  olistacle.  than  a  heavy  range  «f  masonry. 

Tfce  bridges  have  barriers  at  their  outer  The  first  draw-bridge  generany  connect 
ends^  and  fiowanb  their  inner  ends  gene-  with  the  body  of  the  bridge  passing  over 
rally"  a  drawbridge,  besides  one  that  lifti  the  ditch,  and  ii  drawn  op  by  penons 
immcffiately  under  the  gateway,  to  which  standmg  on  the  berm ;  while  that  draw- 
it  gives  additional  strength.  The  very  bridge,  which  rises  close  up  agamst  tiie 
small  compass  sitowed  for  the  exhibiting  gate,  u  so  coqltrired  as  to  buiy  itself,  for  at 
of  snch  fignret  as  are  fadispensaWy  neces-  least  its  whole  thickness,  mto  the  masoni7 ; 
aary  towards  the  right  understanding  of  whereby  its  edges  are  secured  from  the 
the  subject,  absolutely  precludes  the  pos-  grazing  of  shots,  rangmg  agaUist  the  wall, 
sibility  of  shewing  the  dimensions  of  the  and  the  pottibility  Of  wrenching  the  draw- 
ramparts,  &c.  and  occasions  the  omission  bridge  out  of  its  phice,  is  sufficiently  ob- 
of  many  particulan  in  the  plate,  which  vbted.  The  gates  usually  close  in  the  or- 
mnst  be  therefore  described.  The  fore-  dinaiy  way  of  all  large  ones,  t.  e.  in  two 
going  impedfanent  prevents  us  firom  shewing  leaves^  meeting  in  the  centre ;  over  them  a 
the  l>fTO,  which  is  a  space,  always  left,  portcullis  is  sometimes  suspended  horiion- 
lietwecB  the  cordon  that  runs  slong  the  tally;  its  hinges  being  dose  behhid  die 
faner  brink,  or  scarp  of  the  ditdi,  ami  the  gates  when  shut  This  immense  machine  ^ 
foot  of  the  ramparts.  Its  ns<  is  to  prevent  resembles  a  very  large  harrouc,  and  lets 
the  latter,  when  battered,  fVom  fidbig  mto  down,  much  like  the  ports  of  a  ship,  until 
flie  ditch ;  and  it  affords  likewise  a  vei7  it  hangs  vertically,  dose  at  the  back  of  the 
good  fine  of  communication  all  around  the  gatei,  and  being  secured  with  long  faron  stays, 
works.  Tbe  breadth  of  the  berm  is  very  beams  of  wood,  passing  like  wuidow  bars ' 
uncertain ;  it  should  never  be  less  than  six  Into  the  wall  and*  other  derices,  it  proves 
feet,  even  where  the  wori(s  are  scarp'd  fWnh  adequate  to  the  repulsion  of  even  a  com- 
tte  sofid  reck,  and  not  ihtject  to  let  faU  mon  sized  petard.  Some  placet  have  4  - 
■radrrabbiiliwlKnbitt^red.    |n  the  com-  tqccession of  sodi gales and.portcullises^ODe 
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beiiind  the  other,  which  added  to  the  rase-  and  w  r,  are  not  only  curred^  but  tbey  are 
mates  beini;  lined  witii  defenders,  renders    double,  presenting,  of  conrse,  two  taen  ctf" 

it  almost  impossible  to  force  these  passsages.  cannon,  of  which  the  upper  stand  on  the 
When  matters  are  driven   to   extremity,    bastion,  while  the  lower  are  jost  below  the 

owing  to  the  raveline  being  possessed  by  level  of  the  lierm,  whereof  they  coutitute 

the  enemy,  and  by  the  defences  on  the  a  parf,  and  cannot  be  diaoovered  beyond 
curtain  anfl  flunks  being  rased,   the  pte-v^  »tiie   crest  of  the   glacis.     These  latter, 
•  ways  ar'j  then  filled  up  with  rubbish,  either    therefore,  cannot  be  battered  firon  tlie  ap- 

loose  or  in  bags,  &c.  so  that  they  are  no  proaches  in  the  early  stages  of  a  sH^^ 

longer  passable.  they  Uiy,  as  it  were  perdue,  in  reserved 
The  nakedness  opposite  the  angle  B,  of    the  defence  of  the  ditdi.    There  are  two 

bastion  3,   is  left  purposely  to  shew  how  little  semi-cinmhir  projections  at  i  and  ip, 

easily   p.  besieging  army  would  efiiect  a  called  orillons;  these  serve,. not  only  to 
break  at  that  angle,  provided  no  additional    cover  the  flanks  t  u  and  w  v  from  enfilade, 

outworks  were  supplied ;  for,  as  y^t,  we  but  each  mounts  a  gun  which  cannot  be 
are  to  consider  the  fortress  to  consist  only'    perteived  until  halfway  over  the  bridge,  and 

of  the  principal  and  the  ravelmes.    A  suit-  which  serve  to  defend  the  gate  when  as> 

able  train  of  battering  cannon  brought  to  sanlted,  as  well  as  to  take  the  assaifamts  in 

act  upon  the  |M)int  B,  while  other  batteries  flank,  and  partly  in  revene,  (t. «.  fi«ni  be- 

'  were  emplcyed  to  silence  the  fiices  of  the  hind,)   as   they   advance   to  the  attack, 

adjacent  ravelines  O  and  N,  vrould,  in  a  They  are  especially  useful  when  a  tenaille, 

^ery  few  days,  effect  a  breach,  and  give  as  seen  at  P,  is  constnicted  in  the  dry  ditch 

the  besiegers  a  command  of  the  ditch,  by  before  tlie  curtain  S  r ;  for  when  those  who 

establishuig  themselves  in  a  lodgment  on  were  pbu»d  in  the  teoaiUes,  vrhich  com- 

the  crest  of  the  glacis  ^,  at  the  saliant  mand  the  interior  of  the  raveline  O,  and  of 

point  q ;    whence  they  would  batter  the  the  redpubt  Q  may  be  attacked  in  fl^n^» 

flanks  0  S,  and  w  r.    llien,  as  nothing  could  and  be  obliged  to  retreat  mto  the  principal, 

oppose  thi jr  pawage  over  the  ^itch,  ^diich  iilong  the  caponnaire  P  ^,  these  guns  pour 

jf  wet  would  be  passed  by  sap,  (t.  e.  by  in  grape  along  the  interior  of  the  tenaille, 

filUng  up  with  fascines,  dec.)  the  angle  B  when  it  is  m  the  hands  of  the  enemy,  and 

wpuld  be  carried  by  storm  :  for  the  matter  enfilade  so  as  to  cause  its  abandonment, 
would  obviously  rest  on  the  numbers,  and        The  caponnaire  is  a  passage  made  be» 

on  the  personal  prowess  of  the  contending  tween  two  parapets,  each  having  a  long 

Ibrces.    The  issue  of  such  aflairs  luve  been  talus,  or  slope,  outwards ;  as  expreved  by 

so  various,  that  it  would  be  presumpttoo  •  the  small  lines  diverging  from  the  path, 

to  say  the  besiegers  must  succeed ;  but  if  It  is   commanded  by  (i.  e.  open  to  the 

the  breach  be  practicable,  and  the  internal  fire)  the  flanks  oj,  and  sr,  and  the  centre 

state  of  the  bastion,  as  seen  in  No.  5,  even  df  the  curtain  ar,    Demi-caponnaires  are 

though  there  shonld  be  an  intrenchmcnt  of  common  for  the  passage  of  troops  from  one 

the  gorge,  i.e.  from  r  to  «,  the  chances  outwork  to  another,  as  seen  at  ««,  intfae 

would  be  in  their  favour,  after  the  breach  raveline  N,  when  they  s^rve  to  shelter  the 

were  gained.    This  mode  of  defence  is  per-  narrow  deflles  leading  mto  tlie  intrench- 

haps  the  best  in  hollow  bastions ;  that  is,  m  ments  //,  withui  tlie  crown-work  M.  They 

such  as  are  not  solid,  but  have  deep  areas  liave  but  one  parapet  which  is  open  to  the 

withm  them,  level  with  the  streets  of  the  fire  of  the  faces  B  «,  and  v£,  also  to  the 

town,  &c.  (caUed  tlie  terre-pleine ;)  but  m  obUque  fire  of  the  curtam  between  u  and  r. 

a  solid  bastion,  some  defences  shonld  be  By  their  exterior  slope  they  serve  to  flank 

internally  constructed  while  the  breach  is  the  passage  of  the  ditch  of  the  raveline,  in 

making;  of  this  some  idea  may  be  formed  conjunction  wi^  the  fiuies  B^,  and  Cw, 

by  the  flanked  angle  in  bastion  4,  where  a  wliich  fire  over  them,  and  command  the 

rampart  and  ditch  are  made,  to  force  those  wliole  interior  of  the  horn-work  M. 
who  may  ascend  Uie  breach  to  quit  the        Having  established,  by  this  exposition, 

bastion.    The  goige  may  aUo  be  fortifled  tlie  absolute  necessity  for  adding  exterioiiy 

as  io  bastion  S,  whereby  much  time  may  be  to  the  defence  of  the  principal,  we  shaO 

gained,  a  matter  often  of  the  utmost  im-  now  proceed  to  give  a  general  inught  into 

portance,  either  from  t^e  expectation  of  the  various  modes  of  constructing  the  other 

auccoum,  or  to  fevour  the  evacoatioo  of  the  outworka  j  all  bemg  so  designated  vrhich  do 

fortress  altogether.  „ot  come  withm  the  principal,  or  body  of 

In  bastions  No.  3  and  4>  the  flanks  t  u,  the  place.    The  reader  should  uadentuia. 
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tlHt  ewf  ODt>work,  as  it  is  plaeed  more '  or  atenced,  before  the   raveline  can  be 

dhCant  finom  the  principal,  must  have  a  less  breached  in  that  part ;  and,  indeed,  befor^ 

«lefatioo  from  the  tene-pleiney  or  IcTel  of    any  lod|cment  can  be  made  opposite  to  the 

the  area,  on  which  the  walls  of  the  princi-  flanked  angle  D^  of  the  bastion  5.    The 

pal  are  founded.    Thus  we  find,  that  a  line  lunette  roust  be  lower  than  the  raveline, 

<lrawB  fiom  the  foot  of  the  glacis  ^,  at  o  Irom  which  it  properly  derives  its  defile- 

.opINMte  to  the  flanked  angle  of  the  bastion  ment;  as  will  be  hereafter  expUined. 

C^  in  the  horn-work  M,  carried  tluoogh  the  The  teoaiUon  R  is  a  yeiy  important  con- 

centre  all  the  way  iip  to  £,  which  is  the  jonctive  to  the  raveline  K ;  it,  in  iiict,  dou- 

oentre  of  the  polygony  should  giaae  the  bles  its  force  eo  that  aide,  and  prolongs  the 


Its  or  hner  summits  of  all  the  parapets  battery  of  its  otiier  face ;  it  flanks  the  coun- 
atanding  m  that  line:  this  is  called  the  terguard,  and  its  direct  Are  is  a  great  pro- 
defilement  of  the  ramparts.  By  such  a  tection  to  the  demi-bastion  b,  on  that  side 
construction  it  must  be  obTious,  that  every  of  the  iMrn-work,  as  well  as  to  the  whole 
added  work  is  a  screen  to,  but  is  com-  flice  of  its  raveline  a ;  it  commands  the 
manded  by  that  within  it :  thos,  the  bastion  fleche ;  and  being  itself  commanded  by  the 
Cy  in  the  crown>work  M,  b  a  screen  to  the  raveline  K,  and  by  the  face  CiS,  and  the 
nveline  N,  and  timt  again  to  the  airtain  counteiignard  7,  cannot  be  occupied  by  an 
sf  V ;  wfade  the  intreochments  //,  corres-  enemy  while  any  of  these  three  works  .re- 
pond  in  height  with  the  flanks  at  the  Itom^  main  in  force. 

•  work,  so  as  to  be  under  the  command  of       With  respect  to  the  construction  of  the 

the  raveline,  tbongh  they  command  all  that  coimtergiiard,  lunette,  and  tenaiflon,  they 

portion  of  M  which  is  in  their  front ;  and  are  not  upon  any  exact  scale  in  proportion 

would  continue  to  do  so  until  the  besiegers  to  the  principal,  as  the  raveline  tB^  but 

should  ooBStrart  batteries  in  the  gorges  of  though  not  perfectly  arbitrary,  their  for> 

the  bastions  6,  C,  6,  or  elsewhere,  and  render  mattons  depend  on  some  general   rules, 

y/ untenable.  which  should  invariably  be  had  in  view. 

The  an|^  C,  of  bastion  4,  is  covered  by  The  countiergnard  is  always  placed  on  tlie 

4he  countergnard  7,  which  not  only  has  that  counterscarp,  its  front  immediately  behind 

efiect,  but  protects  the  adjacent  tenaillon  the  glacis,  and  its  rear,  generally  being  a 

S,  and  can  pk>nge  upon  the  adjoiiung  flank  coatinuation  of  the  revetemeut  of  the  conn- 

-of  the  crown-work  M.    As  a  still  filler  terscarp,  so  that  the  passage  lays  along  its 

'  covering  to  the  bastion.  4,  a  fleche  9  is  ad-  terrei>leine,  or  battery,    l^is  kind  of  work 

ded,  parallel  to  tlie  countergnard  7,  at  the  may  be  of  any  extent,  that  is,  it  may  pro. 

fbot  of  its  glacis^  serving  to  render  tlie  a^  ceed  from  raveline  to  raveline  without  in- 

tack  more  tedious,  and  difficult,  by  con»-  terruption ;  or  it  may  break  ofi"  where  it 

pelUng  the  besiegen  to  commence  thdr  enters  a  lunette,  a  teqaillon,  or  a  redoubt ; 

approaches  at  a  greater  distance,  wheic  or  it  may  be  only  formed  of  two  parallels 

they  are  aMwe  geneaally  subject  to  the  fyie  equal  in  length  with  the  fiices  of  the  has- 

from  the  bastionv  &c.  of  the  crovm-work.  tion.    On  account  of  tlie  number  of  men 

The  fleche  (i.  e.  arrow-head,)  should  pn^  required  for  the  defence  of  extensive  oot- 

periy  extend  equally  each  way,  having  both  works,  countergoards  are  advantageously 


ftoes  alike^.  but  that  Is  not  of  any  moment*     made  faoltow,   having  casemates   covered 
and  might  have  a  second  ^acis ;  it  is  con-     with  bomb-proofi,  their  parapets  being  solid 


■ected  with  the  coonterguard,  or  with  the     masoary :  their  entrances,  at  each  end,  are 
cfown>work,  or  witli  the  tenaillon,  by  means,    secured  by  barriers  and  drawbridges ;  and 


tf  a  sortie,  or  winding  passage  cut  through  their  walb  may,  in  places,  be  pierced  with 

the  glacis,  or  by  a  caponnier,  as  in  the  loop-holes,  through  which  musqaetry  may 

plate,  intercepted  with  .  traverses,  whidi .  be  dischar^d  against  assailants, 

vrill  be  duly  explained  when  treating  of  the  Casemates  are  likewise  made  on  each 


covert-vray.  *i<^e  of  the  posterns^  or  arched  passages 

The  raveline  K  is  defended  vrithin  by  the  through  the  foces  of  ravelines ;  there  are 

redanbt  L,  surrounded   by  a  dry  ditch,  always  drawbridges  and  barriers  ui  such 

This  radoabt  should  not  be  too  high,  be-  situations,  as  also  at  the  cuts  flirough  the 

H  wouM  else  serve  to  shelter  the  lunettes,  &c.  which  lead  through  the  covert 

ly  in  case  they  shmdd  succeed  m  si-  way  to  the  espkuiade,  and  are  called  sorties, 

leadng  Ibe  fooes  of  C6,  and  m  D,  of  the  The  necessity  for  casemates  most,  gene- 

conretpondingbastMns  4and  5.    The  small  rally,  depend  on  the  quantity  and  distance 

work  Ska  hmette,  which  must  be  carried,  of  outworks  from  the  body  of  the  phce ; 
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It  Aotld  be  a  rulptiever  to  ph^  an  out-  the  enemy :  in  each  redoiibt  there  elioold 

work  so  that  it  could  be  cut  o^  witfaoat  be  a  small  espence  magasine»  and  in  eveiy 

recetTing  aid  iron  some  soflicieatly  strong  outwork  one  or  more  wells  shonld  be  made, 

and  contignoos  part.  Were  tliis  neglected,  if  piacticable,  of  soffident  capacity  to  sap- 

the  enemy  would  not  &tl  to  snrronod  soch  ply  plenty  of  water, 

ill  judged  detachments,  And  to  a  certahity  Redoabts  made  to  flank  other  worha 

carry  them  off  daring  the  night.    Admit-  can  have  no  fixed  rule  i  tibey  are  geaerrily 

tfaig  tlds  principle,  Che  fleche  9  woald  be  phced  to  most  advantagp,  and  their  fronts 

sol^ect  to  the  foregoing  evil,  If  there  were  are  always  disposed  towards  thoie  parts  of 

not  a  strong  body  of  troops  statidoed  in  die  the  exterior,  which  stand  in  need  of  snch 

coontergnard  7,  or  the  tenk  of  the  crown-  sappimt.    In  some  pfaices,  as  at  O,  tliqr 

work,  from  which  deCacbments  could  he  are  made  more  to  cover  a  weak  point,  than 

sent  wiflioiit  delay.  with  any  immedkrte  f  iew  to  pretncting  the 

Lunettes  are  generally  constriictecl  by  assault:  the  want  of  a  redonbt,  or  some 
prodoemg  their  fiices  at  about  one  half  tlie  other  work,  on  the  other  side  of  the  bastloB 
length  of  the  raveline,  which  they  flank  at  O,  serves  to  prove  the  utility  of  fha%  at  Q ; 
right  angles ;  their  owla  flanks  are  drawn  it  being  evident,  that  coofd  an  enemy*s  bat- 
perpendicular  to  tiie  face  of  the  bastions  lory  be  phiced  any  where  about  (T,  C*, 
vrhich  commands  them,  generally  fklKng  that  is,  m  a  position  to  batter  the  bastion  8, 
about  the  middle  of  soch  fiice.  See  the  the  greater  part  of  the  defences  of  the 
hmette  9,  opposite  the  bastion  D.  Soqie-  principal  would  be  sphjected  to  misduef ; 
times  the  hmette  is  separated,  by  a  narrew  and  that ,  «s  the  approaches  shonld  advance 
fosse,  from  the  body  of  tiie  raveline ;  in  upon  the  glacis,  the  revelines  N,  and  Q^ 
other  instances,  its  face  joh»  that  of  flie  vronld  be  in  a  measare  cot  off  frpm  ^  con- 
laveline ;  the  fosse  being  arched  over,  and  nection  with  the  cortams  S  r,  and  u  tx  We 
a  battery  placed  on  the  arch,  by  which  the  toppose  the  crewn-work  M  not  to  eanst 
.dhcfa  of  the  raveline  is  scoured.  The  face  We  now  come  to  apei^  of  that  crown- 
of  the  lunette  gives  n  direct  fire  towards  work ;  it  Is  a  limb  of  immense  imporCaace, 
the  glacis,  before  the  saliant  angle  of  the  and  should  be  rendered  as  streng  and  dBI? 
bastion  5.  cient  as  ponible.    Tbis^kmd  ^  lbrtific»^ 

Tcnaillons,  (^ignifyia^  piercen,  or  claws,)  tion  is  built  on  various  accounts,  ms.  to 

are  sometimes  made  on  each  side  of  a  ra-  occupy  ground  which,  being  left  at  the  dla- 


yeline,  and  even  beyond  them  a  small  de-  posal  of  an  enemy,  might  prove  of 

tached  raveKne,  or  a  bobnet,  istomethnes  derable  injnry  to  the  body  of  the  place;  la 

added.    The  role  for  constructing  a  tenail-  enclose  bnildings  that  could  not  be  mchaled 

Ion  is,  to  prolong  the  other  Aoe  of  the  re-  within  the  principal ;  to  defend  a  promon> 

veline,  thereby  to  make  its  front,  apd  to  tory,  or  a  projection,  cofvermg  a  haibonr; 

determine  tlie  length  of  that  f^ont,  by  a  to  prolong  a  line  of  wotks,  and  other  canset 

flank  drawn  perpendicuhir  to  the  centre  of  which  locality  would  suggest.    When,  how- 

tfae  ftce  of  that  l>astion,  before  which  the  ever,  a  |Nece  of  groaad,whidi  stands  higher 

tenaiUon  stands ;  as  is  seen  m  the  tenaiNon  than  could  be  commanded  finom  the  wotks 

K,  standing  in  front  of  the  bastion  4,  and  of  the-principal,  is  to  be  occupied,  acnm» 

covering  the  face  of  tlie  raveline  K.  ^mnrk  #oald  be  improper:  in  mdi  case,  a 

Kedoubts  standing  in  revcHnes,  being  hi-  fntadel  is  advantageoosly  made  on  the 


tended  as  a  resort  for  the  troops  driven  rior  groand ;  observing,  that  in  Hen  of  i^ 

fl-om  tlie  defences  of  iti  faces,  and  requirihg  faveline  behig  at  N,  there  dioald  be  a  eom^ 

great  strength  of  defenders,  should  inva-  plete  defbnsivii  fiicey-  appertaining  to  tfaa 

fiably  be  casemated  throughout,  in  the  most  citadel,  commanding  the  ymtkB  of  the  lbr« 

•obsfantial   manner;   they  may  not  only  |ress,  which  instead  of  pTCMntingdeADte| 

inount  batteries  on  t^eir  ramparts,  which  along  the  centre  dee  BCy  shbaM  father 


should  command  those  of  the  revelines  lay  open  to  the  batteries  of  the  dladel. 
wherem  they  are  placed,  but  they  may  These  hitter  should  command  the  vshole 
be  pierced  below  with  abundance  of  loop  interior  of  the  polygon,  and  be^wnU  case- 
boles,  and  with  embreznres  for  cannon,  mated  throaghout^  fl>r  the  sal<^  Mgnenf 
provided  the  ditch  be  of  a  sufficient  dqpth  of  all  the  garrison,  and  for  the  safe  keopiiv 
4nd  width  to  prevent  assault,  and  that  the  of  provisions  and  stores,  for  six  months  at 
interior  of  the  raveline  be,  as  It  oqght,  pei^  least  Hie  inshmees  on  record  of  dtMlelt 
fecily  level,  and  contam  nothmg  to  conceal  hoUing  ont  for  a  long  time,  duwhl  reader 


r* 


Fortification. 

IU6  mm^  eomMm,  eqiedally  where  ease  ai«  inTarmbly,  and  actifely  employed 

Ike  srooMl  ftfoon  their  comnuuMl  of  all  agaiut  the  body  of  the  pkce,  is  a  yeiy  stf- 

tut  other  works*  rions  conceniy  and  requires  the  utmost  ex- 

Alrhsiigh  we  bafe,  in  tracm^  the  defil»>  ertion  to  oppose  even  for  a  time.    On  tliii 

aMBt  of  te  nunpartsi  from  the  point  ♦,  to  aecoont  it  is  highly  necessary  to  have  nunea 

llie  centre  of  the  po^Fgon  £,  hdd  it  down  onder  all  those  parts  which  a(n  prove  se^ 

as  a  general  rale,  that  the  ascent  of  the  viceable  in   the  smallest  degree  to  the 

works  should  asshnikite  to  that  line ;  yet  enemy,  and  to  blow  them  ap  whenever  a 

in  SBch  very  spacioos  defences  as  crown-  fiivonrable  moment  may  present  itself, 
wwka.  sometimes  are,  (ibr  their  area  is        From  what  has  been  stated  as  to  the 

oceasionaUv  eqnaltoa  third  of  that  within  pnrposes  of  crown-works,  it  vriD  be  seeuj 

the  hiterier  line  of  the  polygon,)  some  ex-  by  reference  to  that  kid  down  in  the  phite, 

ceptioBS  will  take  place ;  ei^pecially  when  that  mnch  attention  is  requisite  to  give  them 

tiie  raveUnes^  opposite  to  the  fiices  of  the  every  defensive  property,  while  on   the 

crawD-wofk,  are  defended  by  atill  farther  other  hand  0iey  shoold  prove  o^ittle  value 

advanced  on^wo•ks:  then  the  angle  of  de-  to  a  snccessfiil  assailant.    The  only  work 

filement  woold  be  so  acuta,  from  the  terre-  in  our  pbm  affected  by  such  a  circumstance, 

pleiiie,  or  hoiiioa,  as  to  cause  scarce  any  would  be,  that  the  counterguard  7  would  be 

diflbrenoa  between  the  heights  of  the  ra-  mitenable  as  a  battery,  though  it  might  re- 

velines,  apd  of  tiia  bastions  of  the  crown-  tain^ome  small  utility  as  a  casemate.    But 

work :  a  matter  of  obvioot  impropriety,  by  mmlpg  all  the  mner  part  of  the  ffank. 

Hence,  it  Is  often  neoessaiy  to  give  the  which  commands  the  counterguard,  even 

lampartsofacrown^work,  rather  more  height  that  evil  would  be  lessened;  if,  however, 

than  the  Ime  of  defilement  might  allow ;  an  enemy  should  be  able  to  ciury  the^rave- 

raising  the  ravettne  and  its  faitenchments  line  N,  and  to  maintam  his  ground  tfaerem, 

suitably,  and  nmking  cavaliers,  as  instanced  notwithstan^Bng  the  tremendous  fires  from 

In  the  bastion  C,  of  the  crown-woric,  on  the  the  faces  of  the  bastions  3  and  4,  aod  from 

solid  bastions  S  and  4,  so  as  to  command  the  curtain  ar,  (all  of  them  direct)  but  little 

the  whole  of  the  crown-work  completely,  .hope  could  remain  of  a  snccessfiil  resistance, 

A  nuNi^eao,  (|r  flatbastioB,  of  simikr  height  and  the  counterguard  would  be,  compara- 

with  the  eavaBerSi  ma^  be  made  in  the  cen-  tively,  no  sacrifice.    We,  however,  see  from 

Ire  of  the  curtail  «  e,  tor  the  same  purpose,  this,  that  a  tenaille  on  the  lines  of  defence 

CavaUcn  are  of  siogolar  use  on  many  f,v,v,  as  shewn  at  ^,  between  tlie  bastions  s 

tfthcroecasioos;  to  which  their  form  should  and  3.  most  prove  highly  serviceable,  ~c«. 

ba  aeeommodated  •  that  hi  tlpe  bastion  c  of  pedaliy  If  moonting  such  heavy  metal  as 

the  crowfrwork,  is,  finom  its  shape,  termed  would  destroy  any  works  throvni  up  in  the 

ahoneshoa;  thefiatMas  f>f  its  fipontisap-  ravettne  N. 
plicable  to  tlia  sitoatioa  it  there  holds,  be-        The  intrenchments //,  cut  the  ramparts 


caiae  it  opposes  «  diiect  fire  towards  the  of  the  flanks  of  the  crowmwork  through 

point  ♦;  bat  its  cfafo^  tendency  gives  all  but  the  revetement,  and  they  are  carried 

its  front  a  bias  towaras  the  inner  parti  of  as  fin-forward  as  po8sible,so  as  barely  to  be 

the  fiices  of  the  nvefinca,  while  its  flanks  flanked  by  a  barbet  batteiy  m  the  salient 

present  adireet  fire  faito  the  vaveUnes  them-  angle  of  the  ravettne,  that  the  bastions  of 

selves,  and  give  an  obttqaa  fire  hitp  the  op<  'the  crown-work  may  be   perfectly  com- 

posita  ditches,   whereby  the  assault  of  maided  by  musquetiy.    The  cavatter  m  C, 

breaches  in  the  safiant  angles  of  the  demi-  Is  supposed  to  be  mined  and  destroyed, 

baatkms  h  k%  would  becpnM  veiy  hanrdous.  else  it  would  prove  very  disadvantageous 

llie  proportSons  of  a  crown-vrork  most  to  the  defcSnce  of  the  ravettne,  vrhich  it 

dBpand  greatly  on  the  purposes  ibr  vrhich  would  partly  command. 

ft  is  afcctad,  bat  whatevei  be  itt  object,  the  We  have  ah«ady  observed,  that  many 

whole  of  its  deAnoes  shoold  be  commanded  out-vroits  might  be  shewn  m  addition  to 

Vy  the  works  of  the  prmdpal  in  so  com-  those  given  to  the  fiu^  of  the  crown-work, 

plete  a  aianner,  that  no  part,  whatevei,  suchas«lnnettes,tenailles,tenaillons,fleches, 

shoaM  olfer  an  asyhni  to  the  enemy,  after  advanced  lunettes,  redoubts,  bonaets,  &c. 

mmyhig  it ;  and  consequently,  tint  mlbe  but  vre  apprehend  the  reader  vrill,  from  the 

of  its  batteries  should  be  able  to  pfaiy  into  foregoing  details,  and  the  pfaite  to  which 

atfy  other  of  the  deibnces.    For  the  km  of  they  refer,  be  able  to  supply  to  his  inmgna- 

so  lai)ge  a  limb,  and  of  the  many  service-  tion,  the  almost  endlen  contmnation  oCoa(- 

ffiM  camooyplatfoniiii  Ac  which,  m  soch  woiks,  which  the^Unuti  we  are  oompelM 


FORTinCATION. 

to  ifiaw  around  this  branch  of  science  pre-  banqnetle  within  which  raiB«  the  dafendm 

chide  us  from  cnlarginir  upon.  about  a  loot  and  a  half,  for  them  to  steirt 

The  bomiet  mentioned  in  the  preceding  upon,  and  to  fire  over  the  paiapet,  ofwhil^K 

paragraph,  is  nothing  more  than  an  angle  about  ten  feet  is  generally  the  thicknen. 

made  parallel  to  a  raveline,  and  not  far  re-  Another  method  of  passing  the  ends  of  the 

moved  from  it,  bo  that  the  faces  of  the  lat-  traverses  is  not  uncommon,  and  is,  perhaps, 

ter  command  the  faces  of  the  bonnet.    This  at  least  equally  good  as  the  foregoing ;  tfaia 


oat-work  comes  down  to  the  lunettes,  by 
which  it  is  flanked. 

We  now  have  to  treat  of  those  important 
parts  the  glacis,  and  the  covert-way.  The 
former  is   a  gradual  slope,  commencing 


IS  by  maldng  a  serrated  line  of  paUsadea, 
as  seen  in  the  phite,  in  which  the  small 
bhick  prqiections  from  tlie  line  of  the 
ditch,  represent  the  traverses,  and  the  line 
boidering  the  gfaicis  g,w,g,  shews  the  line 


at  a  distance  from  the  exterior  of  the  out-    .of  the  palisades ;  not  unlike  the  teeth  of 
works,  seldom  less  tlian  fifty  yards^  and     «  key-hole  saw.    The  vacant  spaces  +» 
when  witliin  five  toises  of  the  ditch,  stops     ^,  .^,  -^  in  the  re-entering  angles,  are 
abruptly,  occasioning  a  sadden  fidl,  never    for  the  assembling  of  troops  for  the  de- 
less  than  seven,  nor  should  it  be  more  than     fence  of  the  covert-way,  and  are  called 
nine,  feet    Here  it  is  supported  by  a  reve-    places  of  arms.     In   these,   sometimes^ 
tement,  and  is  partly  met  by  a  banquette  of    gniall   redoubts  are  thrown  up.     Placet 
turfed  soil,  which  is  raised  high  enough  to     of  arms  are  always  near  to  some  sortie 
come  v«ri^in  four  feet  and  a  half  of  the  crest,    from  an  outwork,  so  that  the  parties  posted 
or  highest  part  o(  the  glads.    At  the  foot    in  them  may   be   readily   withdn^wn,  or 
of  the  revetement,  at  such  distance  as  may     be  reiirfbrced ;  in  some  instancei,  however, 
prevent  an  enemy  jumping  over,  say  from     places  of  arms  are  made  in  the  saliant 
two  to  three  feet  off,  a  row  of  palisades  is    angles  of  the  covert-way;  but  they  should 
fixed ;  these  are  strong  pales  nine  feet  in     ihen  be  in  some  measure  entrenched,  or 
length,  of  which  one  third  is  buried  in  the     protected}  else  they  woidd  be  severely,  and 
banquette,  while  tite  long  horizontal  rails    perhaps  unnecessarily   exposed,  altiioug^ 
to  which  Uie  palisades  are  firmly  railed,  are     the  covert-way  is  so  ^  above  their  heads, 
at  eveiy  ten  feet  morticed  into  square  ports.        The  glads  is  always  made  so  as  to  give 
Tbe  lower  rails  are  one  fi>ot  fit>m  the  ban-    an  inclnied  pbme,  corresponding  with  every 
qnette,  and  tlie  upper  ones  are  jnst  level     change  of  direction  in  die  line  of  tbe  crest 
with  the  crest  of  the  glacis,  90  that  the    of  the  glacis;  not,  however,  adverting  to 
soldiers  may  fire  tlirongh  the  top  intervab     the  smaH  inlets,  or  serrated  appearance, 
between  the  pales,  resting  their  pieces  on    required  for  passmg  the  ends  of  the  tra- 
the  upper  rai!.  verses.    This  wiH  be  seen  on  reference  to 

The  primary  defences  are  in  the  covert-  the  pbite,  where  every  such  inclined  plane 
way,  but  they  are  only  for  musquetiy ;  as  is  particularised.  Sadiaduiposition  of  tbe 
this  part,  owing  to  its  laying  very  low,  is  glacis  is  mdi^kensable ;  it  gives  the  true  di* 
subject  to  be  enfiladed,  and  also  because 
the  saliant  angles  of  the  cover^way  are 
sometimes  abandoned  from  various  causes, 
there  are  at  every  forty  or  fifty  yards  para- 
pets, whose  slopes  point  towards  the  exte- 
rior, or  saliant  angle  of  the  covert- way,  so 
Uiat  canAon  shot  may  be  stopped,  and  the 
defenders  may  make  a  stand  from  time  to 
time,  beliind  these  parapets,  (which  are 
called  traverses,)  until  at  last  forced  into 
the  out-works  for  safety  fivm  the  pursuing 
enemy.    Each  travene  is  made  tiie  whole 

breadthof  the  covert-way,  namely, 30 feet;  by  demi(or  halQ  bastions;  whereas  tbe 
their  exterior  ends  would  touch  tbe  pali-  horn-work,  in  lieu  of  expsinding  as  it  re« 
sades,  were  not  littie  miets  made  at  right  cedes  from  the  principal,  contracts,  and  its 
angles  into  the  crest  of  the  gUcis,  broad  front,  (which  should  be  parallel  to  that  of 
enough  for  two  or  three  men  to  pass  abreast,  the  principal  when  it  covers  a  curtam 
The  travenes  may  be  about  six  feet  high  therein,}  is  formed  only  of  a  curtain,  ter- 
vrithin,  and  about  five  without;  then  is  a    minated  by  two  demi*baitioiiB.    Tbe  out- 

4 


rection  af  every,  part,  as  it 
stands  fronting  to  the  line  of  palisades ;  so 
that  the  sordiers  caiS  scarcely  fiul  to  aim 
properly  if  they  fire  straight  before  them, 
and  reft  theur  musquets  on  the  upper  rail. 
They  thus  grue  the  suifeoe  of  the  glacis, 
and  consequently  do  great  execution. 

An  extensive  defence,  called  a  boiiH 
work,  is  sometimes  subetituled  for  a  crown* 
work. .  The  latter,  as  may  be  teen,  is  com- 
posed of  a  foil  bastion  between  two  cur* 
tains,  whose  exterior  sides  are 


FORTinCATION. 

ivoikt  beyond  its  ditch  may  be  very  anme-  knocked  off  by  soch  shots  as  graze  opqn, 

vQoSy.  though  not  so  varied  as  those  'placed  masoiiiy  of  any  ,kind.    In  some  instances, 

beyond  a  crown-work.  only  half  revetements  are  nsed,  that  is,  only 

The  object  of  both  these  defences,  gene-  for  the  scarp,  or  face  of  the  ditch,  as  seen 

rally,  is  mnch  the  same  ;  whetTa  small  di-  at  M  under  the  cordon  O;  the  whole  ex- 

mtnishing  tract  is  to  be  covered,  the  horn-  terior  of  the  rampart  itself  being  gazoned. 

workisproper,bnt  when  a  round,  or  rather  The  interior  slope  of  the  rampart,  when 

eiicreasing  spot  is  to  be  enclosed,  the  crown-  made  of  masonry,  as  seen  at  P,  where  the 

work  should  be  preferred.    The  intrench-  counterscarp  is  carried  up,  or  built  upon, 

menls  within  a  horn- work  are, ,  howevjer,  to  form  the  interior  slope  of  the  counter- 

tli(i  strongest,  because  they  oppose  a  larger  guard  B,  may  be  equal  to  only  one-fifth  of 

Iront  against  a  smaller  one;  which  is  the  its  whole  height;  but  wfaero  masonry  is  not 

revetae  of  what  takes  place  in  the  crown-p  used,  the  interior  slope,  as  at  L,  of  the  ram- 

work,   where  the  intrenchments  /^  are  part  A,  should,  if  the  soil  be  firm,  be  equal 

narrower  than  the  front,  which  can  be  op-  to  tlie  lieight  of  the  ramparc,  which  would 

posed  to  them  between  the  flanked  angles  give  an  angle  of  45  degrees :  when  the  soil 

of  the  demi-bastions  bb,  is  sandy,  crambly,  or  apt  to  give  way,  the 

'The  espbuntion  of  ^g,  f ,  next  demands  interior  slope  should  be  equal  to  a  height 
oiur  attention :  it  is  the  profile  of  the  prin-  and  a  half,  or  even  more,  if  circumstances 
cipal,  and  of  the  proximate  outwork.  In  should  require.  The  continuation  of  the 
this,  not  only  the  defilement,  but  the  de-  rovetement  M,  above  the  cordon  O,  which  is 
viations  firom  the  terropleine,  or  line  of  the  level  with  the  terre-pleioe  of  ^cberm  N, 
horizon,  whether  by  superstructure  or  by  is  a  firm  parapet,  made  in  lieu  of  the  ex- 
excavation  are  shewn.  ploded  f^iisse-braye,  to  prevent  the  rains 

A,  represents  the  rampart  of  the  principal,  of  the  rampart  A,  when  breached,  from 
or  body  of  the  places  of  which  the  measure-  falling  Jnto  tlie  ditch  C;    of  which   the 
ments  may  be  ui  general  tonus  taken  at  breadth  is  indefinite,  though  from  16  to  £5 
the  following  computation.    The  height  of .  toises  may  be  considered  as  the  fimits  for 
the  lerre-pleine  H,  on  which  the  cannon  are  works  according  to  the  mean,  and  great 
mounted,  30  feet ;   the  banquette  I,  on  systems  of  Vanban.    About  the  middle  of 
which  the  soldieia  stuid  to  fire  their  small  the  ditch,  but  generally  rather  more  to- 
arnif,  raised  dfisetabove  H;  the  point  X,  wards  ^he  counterscarp  P,  than  towards 
which  is  the  crest  of  the  parapet,  being  the  scarp  M,  is  the  cunette,  or  cuvette, 
4  {  feet  above  the  banquette  I,  and  7  }  above  about  1^  feet  broad,  reveted  throughout, 
the  terre-pleine,  H.    The  upper  part  of  the  and  from  six  to  nine  feet  deep.    It  is  always 
parapet  is  lower  without  titan  it  is  at  the  kept  fiiU  of  water,, where  that  may  bepiic- 
crest  X.    This  dedination,  which  is  called  ticable ;  and  as  it  goes  entirely  around  the 
the  superior  slope,  u  at  the  rate  of  one  inch  body  of  the  place,  serves  to  prevent  a  sor- 
for  every  foot  the  parapet  has  of  thickness,  pri^,  to  restrain  from  desertion,  also  from 
so  as  to  allow  the  defenders  to  fire  at  an  an  improper  access  to  spiiitous  Uqtiors,  and 
enemy  almost  ck>se  to  the  rampart,  yet  not  as  a  drain  to  the  body  of  the  ditch.    In 
to  w^en  the  crest.    K,  shews  a  revete*  many  instances,  very  fine  supplies  of  fish 
ment  of  masonry,  which  should  be  five  feet  are  obtuned  from  the  cnvette.    In  some 
thick  at  the  top  of  the  rampart,  not  includ-  fortresses  it  is  cut  off  from  before  tiie  cur- 
ing the  parapet,  but  measuring  at  the  np-  tains  by  rows  of  pallisades,  standioj;  on  a 
per  cordon  O.    The  exterior  slope  of  tlie  shelving;  work,  called  a  batardeau.    Where, 
reveteroent  should  be  one  sixth  of  its  height,  it  is  continued  before  the  curtains,  there 
taken  from  the  foot  to  the  cordon.    Hie  must  be  bridges  of  communication ;  and 
foundation  should  project  in  proportion  to  small  temporary  plank  passages  are  mada 
the  height,  and  to  the  nature  of  the  soil,  over  in  various  parts,  when  occasion  may 
The  interior  slope  of  the  parapet,  and  the  require.    All  ditches  should  be  sown  with 
banquette,  are  likewise  l>ounded  by  a  re-  good  grasses,  that  they  may  give  a  supply 
vetement  in  this  figure,  but  such  is  not  of  that  valuable  commodity  to  sdch  horses, 
always  the  case,  wCen  it  is,  the  ascent  to  StC.  as  may  be  kept  ui  the  fortress ;  and  all 
tlie  banquette  is  made  by  two  or  three  gasoned  fecings,  as^  well  as  tiie  skipes  of 
steps,  as  here  shewn.    Nor  are  all  parapets  parapets,  should  be  regularly  mown  for  the 
fiiced  with  masonry;  the  generality,  indeed,  same  purpose.  / 
are  gazoned,  or  turfed,  on  account  of  the        The  coonterguard  B  is  solid,  as  is,  also 
incalculable  injury  done  by  the  splinters,  the  rampart  A }  its  terre-pleine  H  is  consi* 
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teaMjr  lower  tlMUi  that^  A,  wliioh  com-  the  nunpart  of  the  redoabt,  B,  thoold  be  a 

nand  it,  bodi  by  the  eaimoo  it  nuranti,  mere  trifle  above  the  level  of  that  of  the 

and  by  its  mnsqaetiy ;  the  para|iet  being  raveltoe,  C.    Tlie  fiioet  of  the  eontigttoiis 

doped  80  at  to  give  a  direct  fire  into  it,  bastiom  of  the  nnfeftooty  enfilade  the  laces 

when  the  firelocks  are  fadd"  upon  die  dope  of  tlieraveUne;  botitisalsoreqinstte,  that 

at  4:;    In  this  coimteigQard  the  interior  of  the  fire  from  the  cortain  shonldy  on  emer- 

the  parapet  is  not  reveled;  therefore  the  gency,  (lor  the  bastions  may  be  sUenoed) 

banquette  I  is  ascended  from  the  terre-  contribute  to  drive  the  assailanfei  from  that 

pleine,  H,  by  a  slope  of  gaion.    The  para*  part  of  the  raveUne  which  toys  beyond  the 

pet  Cf  &C.  aie  nearly  of  the  same  dimen**  redoubt,  at  ail  events  to  clear  iu  nunparts, 

sions  as  F  on  the  rampart  A,  except  that  Therefore,  we  will  state  the  terre-pletne  of 

the  rampart  B  is  mnch  lower  than  A.    The  B,  at  only  one  foot  above  that  of  C.    Thif 

exterior  of  B  has  a  cordon,  level  with  the  puts  the  redoubt  completely  out  of  the 

teite-pleuie'  H»  but  its  parapet  b  fiifed  One  of  defiMment,  and,  m  fact,  generates 

widi  turf,  whieh  the  cordon  assists  to  sup*  another,  by  allovring  the  curtain,  A,  to 

port.    If  the  countergimrd  B  were  not  de*  throw  shot  into  C,  without  tooching  any 

fended  by  other  out-works  in  its  front,  it  part  of  B,  as  may  be  seen  by  following  the 

would  have  a  glacis  come  c;^O0e  to  it,  leaving  line  ft«m  th^cordon  of  A  to  the  terre-pleine 

only  a  very  small  paapage  between  its  ex-  of  C.    Hence  B  cannot  be  battered  friom 

terior  and  the  palisades;  here  we  suppose  the  glacis. 

it  to  have  a  small  dry  ditch  D,  reveted  But  where  it  is  necenaiy  to  produce  the 

both  m  the  scaip  and  eounteiacarp,  but  greatest  accumulation  of  strength  against 

without  a  berm,  wfaidi  is  very  rarely,  if  any  exterior  point,,  it  is  often  found  proper 

aver,  allowed  to  an  outwork.  to  raise  every  part^f  the  interior  defonoeff, 

The  third  iignre  aflbrds  a  more  general  so  that  they  should  all  overlook  like  a  flight 
profile  of  the  works,  and  gives  some  of  steps,  as  she#n  in  ^.  4,  where  the  cita* 
idea  of  the  usual  defilement  of  the  outworks,  del  is  supposed  to  stand  on  a  conical  hill, 
B  and  C,  from  tlie  body  of  the  phice  A.  high  above  the  town,  (which  is  only  defend- 
D  is  the  foot  of  the  glacis,  where  it  meets  ed  by  a  glacis  and  covert  vray,  surrounding 
te  -  lerre-pleme,  or  level  of  the  country,  a  ditch  and  rampart)  and  has  four  rows  of 
filddi  we  always  soppoee  to  be  e^lanaded,  cannon,  at  different  heighti,  each  command- 
(that  is,  hiid  flat)  and  not  aflbrding  any  co*  iag  die  exterior  defences,  and  the  surround^ 
ver  to  the  enemy  for  at  least  lOOO  yards  ing  conntiy,  as  for  as  tfie  shot  can  reach. 
from  the  citwoiks.  Ibe  glacis  is  usually  This,  dioogh  not  a  common  figure,  nor  a 
ma<le  full  50  yards  long,  and  of  such  an  oommon  mode  of  fortifying  such  ptaces,  (for 
ascent  as  to  give,  on  an  average,  about  works  are  rarely  carried  like  hoops  or  bands 
eight fbet  height  at  its  crest.  Supposfaigthe  around  hills)  will  fiilly  ilhistrate  the  gene- 
angle  of  the  raveline  to  be  f  5  yards  withm  nd  tendency  oC  the  foregofaig  details,  and 
the  crest  of  the  glacis,  the  continuation  of  to  the  ordinary  reader,  itho  cannot  liere  ex- 
theascent  would  strike  the  cordon  of  the  pect  to  find  all  the  minute  items  and  varie- 
lampart,  C,  at  IS  feet  from  the  level  of  the  ties  abounding  in  this  very  intricate  science, 
terre-pleine ;  this  determmes  the  height  at  will  give  a  tolerable  insight  into  the  princi- 
which  a  cannon,  standing  on  the  terre-pleine  pies  on  which  fortifications  are  usually  con- 
ef  the  raveline,  C,  would  gnoe  the  glacis,  stmcted. 

while  die  slope  of  the  embrasures  would  To  letnm  to  fig.  S.  It  win  be  «ren  that 
wBarn  the  gnns  to  pky  mto  the  covert  way.  tlie  elevadon  of  A  vrouM,  on  the  calcnlation 
It  ia  to  be  observed,  that,  according  to  this  there  assumed,  be  such  as  to  cany  the  cor« 
coostmction,  all  the  scarp,  below  the  cor-  don  of  its  terre-pleme  so  Ugh,  that  its  re- 
don,  is  completely  hid  from  die^eneray,  and  vetemerit  oonld  be  battered  from  the  gla- 
eannot  be  battered  so  long  as  the  crest  of  ds,  D  O,  without  toocfaii^B  C  or  B.  To 
die  glads  remahis  at  its  proper  height  remedy  tins,  where  such  an  exposure  vronid 
Hence  pardy  arises  die  great  difficulty  of  be  faijnrions,  (for  it  is  in  some  instances 
breaching  the  sabant  angles  of  outworks.  expedient,  as  above  described,  to  direct  ail 

Now  let  us  estinmte  the  redoubt,  B,  at  the  force  etterioriy,  espedaiff  where  the 

t5  yards  widiin  the  ^flanked  angle  of  tiie  outwork  lays  upon  a  navigable  river,  and 

bmdon,  C    It  is  to  be  remarked,  drntdiis  thatships  can  be  btought  to  bear  upon  the 

defence  is  made  with  the  view  to  render  works,)  the  redonbtmnst  be  lowered  to  the 

die  raveline  untenable  to  an  enemy ;  and  same  levd  of  terre-pleine  as  the  niveline ; 

dnty  for  the  preservation  el  its  parapet,  and.  uideed,  it  may  even,  hi  some  fbw  in* 
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staaoes,  where  A  moat  be  completely  mi^t^  perinps,  be  advantageevly  made  w 
•creened  from  tiie  exterior,  be  proper  to  the  centre  of  block-hooaesi  Sic 
sink  the  terre-pleine  of  B  lo  veiy  low,  that  Ib  the  formation  of  maisiifines,  for  amnuh 
in  cannon  may  jnst  graie  tlie  tem-pleine  nition,  the  arches  are  usually  made  double, 
•f  the  niveime,  C ;  making  (be  parapet  of  a  that  is,  one  greater  arch  covers  two  smaller 
dye  hetgbt,  and  forming  a  sob^antlal  shed  ones ;  the  latter  resting  on  a  central  pier, 
of  three  inch  boards,  Ac.  nearly  flat,  over  as  seen  in  fig.  5*  In  this  case  every  arch 
the  banquette,  at  a  ibot  above  tlie  crest  of  should  be  bomb  proof,  and  the  roof  should 
the  parapet  This  prevents  the  enemy  from  be  pitched ;  the  eod  fiUling  off  by  a  gradu* 
commandmg^the  terre-pleine  of  the  redoubt,  ally  rounding,  and  the  vihole  weU  supported 
while,  at  the  same  time,  those  deffnding  it,  >  by  buttresses.  The  walbt  of  magaaiBfa  are 
vrould  do  ample  execution  through  the  nar-  generally  doable ;  the  buttresses  are  some- 
row  slit,  or  opening,  between  the  crest  and  ti^es-plecced  at  their  sides  with  small  loop* 
the  shed.  The  latter  wonld  effsctnally  holes  for  the  admission  of  air  and  of  light  to 
keep  off  grenades,  &c.  and  give  the  defend-  41ie  surrounding  passage.  AU  the  ftsteninga 
ers  great  confidence.  The  dotted  lines  should  bo  of  brass  or  of  copper,  and  no 
above  the  rampart.  A,  sliew  the  height  to  wood  or  iron'  allowed  in  any  part  what* 
which  its  panpet  vrould  necessarily  be  ever. 

raised,  if  Bvrere  elevated  even  a  foot  and  a  .  The  ramparts  are  ascended  by  means  of 

half  only  above  C    'Hie  dotted  line  from  fong  slopes,  called  ramps,  laying  in  general 

O  towanis  B,  sbevrs  the  level  to-  which  parallel  vrtlh,  and  leaning  against  them ; 

the  genonliere,  or  crest  of  the  tovrerstope  these  oi^t  alvrays  to  be  brMd  enough  to 

of  the  embrasure,  amy  be  brought,  so  as  to  admit  a  gun  passmg  up  and  down,  mounted 

allow  the  fire  from  fi  to  gme  the  terre-  on  its  carriage.    The  ramps  into  solid  has* 

pleine  of  C,  and  to  drive  the  enemy  from  tions  sometimes  diverge  into  three  branches^ 

the  ravelinc.  of  which  two  lay  along  the  uuides  of  the 

Relinquishing  the  explanation  of  what  aiQoining  curtains,   vrhile  the  third  runs 

relates  to  the  more  scientffic  parts  of  the  straight  up  In  a  line  vrith  the  capital,  t.  r* 

topic,  we  mast  now  enterapon  the  descrip-  with  the  centre  of  the  gorge,  pointing  to* 

tion  of  many  other  matters^  indispensably  wards  the  salient  angle.    Thus  H  C  Is  the 

necessary  on  this  oecarion.    We  have  al.  capital  of  the  bastion  %  fig.  l.     Horse* 

ready  spoken  of  bomb-proo6.    tlmse  are  shoe  cavalien  have  usnally  but  one  ramp, 

vanlCed  dpamben,  either  running  under  long  pineed  in  the  centre  of  the  rear,  as  shewn 

arches,  or  grohied,  and  standmg  on'substan*  by  the  two  parallel  lines  proceedmg  foom 

tial  wnHs  and  pillan.    Hie  term  very  pro-  that  m  the  bastion,  C,  of  the  crown  work, 

perlyfanplics,  that  the  arches  riiouM  be  suffi*  M,fig.l. 

dently  strong  to  resist  the  fidi  of  shells,  or,  Tlie  proper  arrangement  of  streets,  with* 

at  lesist,  to  prevent  their  penetrating  into  in  fortified  towns^  is  of  the  utmost  im« 

the  chambers.    It  generally  demand^  at  portance,  by  oontribntmg  essentially  to  fho 

least,  a  yard  in  tidckncm  to  produce  sodi  a  ready  resort  of  troops  to  their  posts,  antf 

firm  resislaBCe;  Ihe  amsoniy  shonkl  be  of  fiKilitalmg  the  supply  of  stmes.     Eveiy 

the  very  best  materials,  and  put  together  in  avcnne  oi^ht  to  havea  barrier,'both  tokeep 

'  a  workmanlike  manner.    Tlw  casemates,  the  inhabitants  under  proper  cootroui,  and 

Ihus  arehed  over,  should  be  fiutiier  covered  to  prevent  the  effects  of  various  itratafeaw 

with  three  or  four  feet  of  aoil,  where  such  in  behalf  ofasarprise.  Those  hOMCt  wUch 

an  addition  wouM  not  raise  the  terre-pleine  command  the  interior  of  the  wosfcs  ahonii 

too  high;  for,  by  aUowing  .a  shell  to  bury  be  always  leserved  for  the  hahstatmns  of  Hm 

itself  completely,  its  sphnten  donotocca-  garrison,  and  shonhl  Jikewiae  be  snppHed 

lion  half  so  much  nuKhief,  ns  when  ther  with  small  quantitica  ef  annmnition.    Tbm 

cspkMion  is  more  saperfichd ;  although  a  arsenals  should  be  completely  cos  mod  ftnas 

quantity  of  sofl  may  be  thrown  out.    Per^  thefireoftheenemy^batteiiea;  nnd,toge* 

hape  Ihe  best  contrivance  for  small  case-  ther  with  every  hoilduig  appinpriaaBd  to 

mates,  defended  by  breast-works,  is  the  the  lodgment  -of  troops,  or  of  stores,  te. 

giving  them  such  a  sk>pe,  as  may  cause  thouM  be  covered  in  wilb  bomb  praefik 

shefis  to  foil  into  pits,  ace.  so  as  to  do  no  Tbe  amgaiines  should  not  be  too  large,  bat 

damage.    Such  pits  answer  vrell  in  the  cen-  connnodhiusly  sitnatsd  for  the  distribntina 

trm  ef  rennd  or  polygon  redoubts,  urhere  of  anunnnition,  and  every  precantionshimM 

eoljrapanpet  Is  kfl  araund  the  top,  and  be  taken  to  ke^  all  eombnstlUe itonsy  a» 
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far  as  posnlile,  firom  tiie  provkada^  ^c.  so  cheTaux  de  fnses,  &c.  ought  to  be  made  io 
that  in  case  of  tbe  foimer  taking  fin,  thd  time  of 'peace,  and  be  safely  deposited,  so 
garrison  slionld  itot  be  necessitated  to  capi-  Bi  to  be  oat  of  the  reach  of  carcases,  shells, 
tahtte,  owmg  to  a  want  of  subsistence.  S:c. ;  lest  the^r  should  take  fire.  Such  ma« 
Sally-ports  are  made,  under  Tarioos  parts  chines  are  generally  best  preserved,  and 
of  the  works,  to  favour  the  sallies  made  oc-  are  safest,  when  immersed  in  water.  Fas- 
casionally,  for  the  purpose  of  attacking  the  cmes,  which  are  laigefeggots,  are  dangerous 
besiegers  in  their  intrenchments,  or  for.  in  a  fortress,  being  so  soon  kindled,  and  so 
other  essential  purposes.  These  are  gene-  prompt  to  get  into  a  great  blase,  as  to  prove 
mlly  galleries,  which  are  shut  up,  except  at  highly  injurious.  When  the  soil  is  landy,  or 
the  moments  when  in  immediate  use.  Mines  of  common  loam  or  grarel,  cauTas  bags 
are  frequently  prepared  in  the  first  construe-  should  be  kept  in  readiness  to  be  filled,  so 
tion  of  a  fortress;  bAt  the  galleries  whereby  »  to  stop  a  breach,  or  to  raise  n  breast- 
tliey  are  entered,  are  usually  stopped  work,  dec.  in  case  of  emergency. 
«p ;  nor  are  they  loaded,  that  is,  filled  with  Every  endeavour  should  be  exerted  to- 
powder,  until  the  period  seems  close  at  wards  obstructing  the  enemy  fii>m  re- 
hand  for  their  being  serviceable.  Such  connoiting  the  form  of  the  works,  as  well  as 
matters  are  carefiiUy  concealed  from  all  their  disposition  before  the  respective 
but  the  engineers,  and  the  superior  ofiicers.  parts,  and  their  defilement.  The  want  of 
The  supply  of  water,  if  from  a  river,  or  information  as  to  casemated  or  solid  de- 
lake,  should  be  veiy  careltally  secured ;  for  fences,  sometimes  proves  very  distressing 
this  purpose,  it  is  often  necessary  to  en-  to  the  besiegers ;  who  not  rarely  come  sud- 
large  the  outworks  so  as  to  command  denly  upon  works  of  which  they  had  no 
sluices.  Sec  whereby  the  ditch  or  reservoirs  previous  information ;  and,  eventually,  find 
are  filled.  If  possible,  huge  tanks  should  themselves  enfiladed,  or  kt  least  directly 
be  kept  in  the  garrison,  or  a  proper  qnan-  opposed  by  some  masked  battery ;  such  as 
tity  of  casks  should  be  filled,  especially  in  the  embrasures  in  casemated  curtams  and 
parte  where  wells  cannot  be  dog ;  lest  the  bastions ;  or  by  redoubte  Within  ravelines,  of 
besiegen  should  either  drain  off  the  hdce,  or  which  they  had  no  intolligence,  and  wUcb 
get  command  of  tlie  sluices,  and  block  could  not  be  discovered  fVom  the  gkcis. 
them  up.  If  particular  parts  of  the  tut*  It  sometimes  occurs,  that  after  getting 
rounding  country  can  be  inundated,  it  possession  of  the  works,  the  besiegers  are 
sometimes  renders  all  attempte  to  carry  the  compelled  to  quit  the  body  of  the  place^ 
place  by  breaching  the  walls,  utterty  im-  and  to  retreat  to  their  lodgmente  on  the 
practicable.  When  this  happens,  and  that  counterscarp.  This,  for  the  most  part,  is 
the  situation  admite  of  its  being  eomplcte-  occasioned  by  the  judicious  situation  of  m 

•  ly  invested  (whereby  it  is  meant  that  all  citadel;  or  by  tbe  peculiar  mode  of  building 

access  is  cut  off)  tbe  place  may  fidl  in  con-  the  houses,  dec.    Indeed  it  has  more  than 

sequence  of  a  blockade.    The  chances  of  once  happened,  that  as  the  'bread  was 

war  are,  however,  greatly  against  the  sue-  stormed,  and  perhaps  carried,  succours 

eess  of  blockades ;  for,  iif  the  garrison  be  have  entered  at  some  opposite  part  of  the 

strong  and  well  provided^  it  may  make  nn-  fortress,  and  enabled  the  garrison  to  take 

merous  successful  salKes  agahist  an  amy  the  field  with  advantage.    Sieges  are,  very 

which  must  be  greatly  dispersed  by  sur-  frequently,  raised  by  the  approach  ef  sue-, 

rounding  the  place;  vrhile  the  diseases  inci«  cours;  and  many  an  army,  thus  retiring, 

dent  to  fixed  camps,  bad  provisions,  putrid  has  been  either  shut  up,  or  compelled  to 

water,  conetaut  watching,  and  probably  the  lay  down  ite  arms. 

,   aecesstty  of  cooatervaliation  throughout  its  •  The  great  variety  of  favourable  occur- 

tear,  to  keep  off  partisans,  or  to  repel  such  rences  occasionally  offering  in  behalf,  of 

forces  as  may  hover  about  with  the  ioten-  those  brave  men,  who,  regardless  of  the 

tion  to  relieve  the  place,  all  eombine  to  labours,  and  of  die  painful  privations  to- 

weaken^  dishearten,  and  cause  rehucation  which  the  besieged  are  ever  subject,  conti- 

among  the  besiegers.  In  this  instance,  the  nue  firm  to  their  duty,  should  stirouhite 

besieged  who  have  but  one  object,  namely,  each  individual  to  the  utmost  exertion,  and 

the  defence  of  the  works,  have  some  ad*  to  submit  to  every   hardship  without  a 

vantage.    But  a  good  general  will  never  sit  murmur.    The  example  of  tiie  governor. 


4own  before  a  towmhe  is  not  tolerably  cer-    and  of  the  officers  in  general,  rarely  fiuls  to 
tain  nnmt  fkUin  a  ghren  time.  produce  that  happy  eScct ;  and,  as  we  have 

As  ample  stock  of  reidy  mada  pafisades^    so  gloriously  wittieisad,  in  tbe  case  of  Oene- 


FOR  POK 

nX  Eliiotfi  defence  of  Gibralttry  creates  wa  seardi*  for  conraltatioDy  for  flab^tDtiOD,  w 
cntlmannn  that  makes  each  man  a  taero  I  It  for  the  correction  of  erron :  the  thing  must 
is  in  focfa  places,  anil  in  such ,  exigencies^  be  done  off  hand  I  When  sach  is  the  case, 
that  the  man  of  genius  may  render  himself  the  engineer  mnst  first  obserre  the  weak 
conspicuous,  and  his  name  immortal !  The  potnts,  and  effectually  secure  them.  He 
pbnning  of  defences  iii  opposition  to  ap-  must  then  take  every  advantage  of  the 
proaches,  both  nomeroos  and  stupendous  strong  parts  ;  and,  connecting  the  two*  so 
in  tbejr  construction,  and  the  contrivance  that  the  former  shall  be  supported  by  the 
of  interior  safety,  as  well  as  the  means  '  hitter,  form  such  a  poweriiil  range  of  oppo> 
^  of  protracting,  and  of  annihilating  the  ef-  siUon,  as  may  at  once  appal  the  eager  a»> 
forts  of  a  numerous  besieging  army,  com-  sailants.  The  knowledge  of  component 
posed  of  the  flower  of  two  nations,  while  parts,  of  fit  proportioiis,  and  of  a  thon« 
they  upheld  the  brave  defenders  of  bib-  sand  technical  requisites,  are  attainable  by 
raltar  to  the  admiiation  of  the  world,  and  most  perwns  of  conmion  intellect ;  but 
endeared  them  to  their  country,  sfford  many  possess  a  great  depth  of  leammgin 
the  best  example  as  to  the  duties  of  those  these  particulars,  who  nevertheless  ard 
who  are  entrusted  with  the  defence  of  for-  wantiqg  in  the  indispensable  qualities  of 
tified  pbces,  and  should  encourage  to  the  qaick  perception,  and  of  ready  ahd  appro- 
formation  of  work  aAer  work  in  the  inte>  priate  decision, 

rior,  to  prohmg  the  doabtfiil  contest,  and  to  FORTIFIED,  an  appeUation  given  to 

hold  out  to  the  very  last  moment'             ,  places  defended   by  ramparts,  baMionSy 

Fortification  under  such  circumstances  is  ditches,.covert*wayB,  half>moons,  raveiinet, 
certsmly  a  most  important  science ;  and,  tenaiUes,  and.  other  out-works.  See  the 
when  duly  execute!^  often  gives  a  turn  to  preceding  article. ' 
the  babmce  of  war,  and  produces  the  most  FOSS,  m  fortification,  a  hollow  place^ 
extraordinary  reverses.  Record  fomishes  commonly  fiill  of  water,  lying  between  the 
various  uvtances  of  comparative  handfiils  scarp  and  counterKarp,  below  the  rampart; 
of  men,  having,  by  the  aid  of  field-works,  and  tnmmg  round  a  fortified  place,  or  a  post 
sQcb  as  aline  of  redans  or  fledies,  supported  that  b  to  be  defended, 
by  redonbts,  within  musquet-shot  of  each  Foss  way,  one  of  the  four  principal  high- 
other  ;  or  of  swallow-tails,  that  is,  irregn-  ways  of  En^^d,  that  anciently  led  through 
larly  indented  Imes,  and  various  other  de-  the  kingdom ;  supposed  to  be  made  by 
fences  made  in  fevoorable  positions;  such  as  the  Romans,  having  a  dilch  upon  one  side 
lising  grounds,  or  between  two  deep  ri-  thereoil 

vers,  or  around  a  town,  or  among  heavy  FOSSA,  in  our  ancient  customs,  was 

woods,  so  completely  foiled  all  the  at-  used  to  signify  a  ditch  foil  of  water,  where- 

tempts  of  laige  armies,*  as  to  cause  their  in  women,  convicted  of  felony,  fiere  drown- 

retreat,  and  ultimately  their  route  or  dis-  ed.    See  Fcrca. 

penion.    Field-works  are  generally  slight,  FOSSIL,  in  natural  history,  denotes,  m 

being  mtended  only  for  temporary  defence ;  general,  ^every  thiqg  dog  oat  of  the  earth, 

they  sometimes  answer  well  for  Uie  protec-  vrhether  they  be  natives  thereof,  as  metab^ 

tion  of  convoys,  and  are  always  most  formi-  stones,  salts,  earths,  and  other  minerals ;  or 

dable   when  flanked   by  posts  made  in  extraneous,  reposijted  in  the  bowels  of  the 

churches,  mlUls,  old  castles,  and  a  variety  oT  earth  by  some  extraordinary  means,as  earth* 

anch  edifices.    When  the  ground  is  uneven,  quakes,  iht  deluge,  &c.  See  Miiibralooy. 

the  line  should  ran  so  as  to  occupy  the  most .  FOTHERGILLA,  hi  botany,  so  called 

commandmg  spots ;  at  which  the  artillery  in  memory  of  John  Fothergiii,  M.  D.  a 

should  be  principal^  stationed.  genps  of  tlie  Polyandria  Digyma  class  and 

Field  fortificatioQ  b  foil  of  variety ;  for  order.  Natural  order  of  Amentacese,  Jus- 
it  b  perhaps  scarcely  poarible  to  point  ont  sieo.  Ksientiiil  character ;  calyx  ament, 
any  two  stations  taken  by .  any  army  in  the  ovate;  scales  bne>flowered ;  corolla  calyx- 
comae  of  many  and  active  campaigns,  that  form,  one-petalled^  five-cleft  There  b  but 
would  suit  the  same  form   of  defence,  one  species. 

Hence  the  superior  ability  of  an  engineer  FOTHERING,  in  naval  affiun,  a  peco- 

becomes  conspicnons.    An  inferior  army  b  liar  method  of  endeavouring  to  stop  a  leak 

obliged  to  intrench  on  the  strongest  ground  in  the  bottom  of  a  ship,  while  she  b  afloat, 

it  can  command,  so  as  to  check  a  superior,  either  at  sea  or  at  anchor,  which  b  perform- 

and  conquering  enemy,  juhrancing  rapidly  ed  by.festening  a  sail  at  the  four  Cf»men, 

to  its  attack.    No  Mme  b  left  for  deep  ro-  letting  it  down  under  the  ship's  bottom, 


FOU  FOU 

and  tiMi  potting  •  <piaiittty  of  chopped  not  be  fteed  of  it ;  so  that  she  cm  oeitiie^ 

rope*yanis»  oakum,  wool,  ^c.  between  it  vee(  nor  steer,  bnt  lie  like  a  k>g ;  and  not 

and  the  tliip's  side ;  by  repeating  the  hitter  being  able  to  swim  along  will  at  last  sink, 
part  of  this  opentkm  severtl  tunes  the        FOUNDERY,  of  Foundry,  the  art  of 

leak  generally  socks  ut  a  portion  of  tiie  castuig  all  sorts  of  metals  mto  different 

hMse  stuff,  and  thereby  becomes,  in  part,  forms.  It  likewise  signifies  the  worit-lioose, 

or  altogether,  stopped.  or  smetting-hnt,  wherein  these  operationa 

FOUL,  or  Fouls,  in  the  sea  famgoage,  are  performed.  See  Irom  Foundbrt. 
is  used  when  a  ship  has  been  long  iintrim-       Foundbry  of  $matt'Work$,  or  eaatmg  m 

mod,  so  that  the  grass-weeds,  or  barnacles  $aiuL    The  sand  used  for^  castmg  snmll- 

grow  to  her  sides  nndrr  water.    A  rope  is  works  is,  at  first,  of  a  pretty 'soft,  yellowisby 

also  fool  when  it  is  eitlier  tuigled  in  itself  and  clammy  natore :  but  it  being  necessary 

or  hindered  by  another,  so  that  it  cannot  to  strew  charcoal  dust  in  the  monki,  It  at 

ran  or  be  over-bawled.  length  becomes  of  a  <piite  black  colour. 

Foul,  imports  also  the  rnmung  of  one  Hils  sand  is  woriced  oyer  and  over,  on  n 


sUp  ngunst  another.    This  happens  some-    board,  with  a  roller  and  a  sort  of 
times  by  the  violence  of  the  wind,  and    befaig  placed  over  a  trough  to  receire  it. 


aometimes  by  the  carelessness  of  the  people  after  it  is  by  these  means  soflldentty  pie» 

on  board,  to  ships  in  the  same  convoy,  and  pared. 

to  sMpi  hi  port  by  means  of  others  coming  This  done*  they  take  a  wooden  board,  of 

in.    Hm  damages  occasioned  by  ronning  a  length  and  breadth  proportional  to  the 

fool  are  of  the  nalme  of  those  In  wlucfa  both  things  to  be  cast,  and  putting  a  ledg^  roond 

parties  most  bear  a  part,  lliey  are  osnaDy  it  they  fill  it  with  sand,  a  little  moistened, 

made  hitf  to  fall  npon  the  snflerer,  and  half  to  make  it  doly  cohere.    Then  they  fake 

npon  the  vessel  which  did  the  injury :  bnt  eithec  wood  or  metal  models  of  what  they 

in  cases  where  it  is  evidently  the  fiudt  of  faatend  to  cast,  and  apply  them  so  to  the 

the  nnster  of  the  vesseiy  he  akme  is  to  bear  mould,  and  press  them  mto  thejand,  as  to 

the  damage.  leave  their  impression  there.    Along  the 

Foul  water.    A  ship  is  9M  to  make  ibol  middle  of  tiie  mould  is  bud  half  a  small 

water  when  bemg  under  sail,  she  comes  mto  brass  cylinder,  as  the  chief  canal  fyr  te 

aoch  shoal  water,  that  though  her  keel  does  metal  to  run  through,  when  melted,  mto 

not  touch  tfie  ground,  yet  it  comes  so  near  the  models,  or  patterns ;   and  from  this 

itthat  the  motion  of  tbt  water  nuder  her  chief  canal  are  placed  several  others  which 

raises  the  mod  firom  th^  bottom.  extend  to  each  model  or  pattern  placed  m 

FOUNDATIOK,  hi  architecture,  is  that  thefiame.  After  this  firame  is  fiqiibed  they 

part  of  a  boihiing  which  is  under  ground,  take  out  the  patterns,  by  first  loosening 

See  Architbcturb  and  BuiLpifi o.  them  all  round,  that  the  sand  may  not  give 

Fouxdatioii,  denotes  also  a  donation  or  way. 

legacy,  either  m  money  or  lands,  for  the  Then  they  proceed  to  work  the  other 

maintenance  and  support  of  some  commu-  half  of  the  mould  with  the  same  patterns  in 

alty,  hospltily  school,  lecture,  &c.  just  such  another  frame,  only  that  it  has 

FOUNDER,  in  a  general  sense,  te  per*  pins,  which,  entering  into  holes  that  cones- 

•on  who  lays  a  fimndation,  or  endows  a  pond  to  it  in  the  other,  make  the  two 

dmrch,  school,  religious  house,  or  other  cavities  of  the  pattern  ftll  eractly  on  eaeh 

charitable  institntion.    The  founder  of  a  other. 

diurch  nuqr  preserve  to  hunself  the  right  The  frame  thus  moulded  is  carried  to  the 

of  patromige,  or  presentation  to  the  living,  melter,  wlio,  after  extending  the  chief  canaf 

FooiTDBR,  also  impliea  an  artist  who  of  the  counterpart,  and  adding  the  cross 


casts  metds  in  various  forms,  ibr  diflhrent  canals  to  the  seveial  models  in  both,  and 

uses,  as  guns,  beOs,  stMnes,  printing  cha-  strewing  mill  dust  over  them,  dries  them  in 

racters,  candlesticks,  buckles,  &c.  whence  a  kind  of  oven  for  that  purpose, 

tiiey  are  denominated  gnn-lbnndcrs,  bell-  Both  parts  of  the  mould  being  dry,  they 

finmdeisi  figure-founden,  letter^bundcrs,  are  jomed  together  by  means  c^  the  pins; 

Ibunders  of  snail  woifcs,  dec    8eo  Fouir-  and  to  prevent  their  giving  way,  by  reasoa 

0BRT.  of  the  mdted  metal  pacing  through  the 

FoUROBR,  in  the  sea  language.    A  ship  chief  cylindrical  canal,  they  are  screwed  or 

is  said  to  Ibuider  when  by  an  extraordinary  wedged  op  like  a  kind  of  a  press, 

leak,  or  by  a  great  sea  breaking  hi  upon  While  the  moulds  are  thus  preparing  the 


her,  4w  b  so  filled  with  water  that  the  can-    netal  is  fiismg  m  a  cruciUe,  of  a  stee  pro> 


FOUNDERy: 

fMrCaoiHite  to  fhe  qtmntity  of  metal  intend-  thickness  of  the  metal,  is  finished,  they  fill 

e<l  to  be  cast  small  waxen  tabes  perpendicular  to  it  from 

Some  of  these  small- work  fbmider's  fiir-  top  to  bottom,  to  serve  both  as  canals  for 

naces  are  like  a  smith's  forge,  others  stand  the  conveyance  of  the  metal  to  all  parts  of 

a  few  feet  aoder  ground,  for  the  more  easily  the  work,  and  as  Tent-holes  to  give  passage 

and  safely  taking  oat  a  weighty  pot  of  to  the  air,  whicli  would  otherwise  occasion 

BMtal ;  which  is  done  by  means  of  a  circo-  great  disorder  wlien  the  hot  metal  came  to 

Jar  tongs  that  grasps  round  the  top  of  the  encompass  it. 

crucible.    When  tiie  metal  is  melted  the        The  work  being  brought  thus  far  must 

workman  pours  it  through  the  chief  canal  of  be  covered  with  its  shell,  vrhich  is  a  kind  of 

each  mottld,  which  conveys  it  to  every  dis-  crust  laid  over  the  wax,  and  which  being  of 

tioct  pattern.  a  soft  matter  easily  receives  the  impression 

When  the  moulds  are  cool  the  frames  are  of  every  part,  which  is  aftervrards  commn- 

unscrewed,   or  unwedged,  and  the  cast-  nicated  to  the  metal  upon  its  taking  the 

work  taken  out  of  the  sand,  which  sand  is  place  of  the  vraz^  betvreen  the  shell  and  the 

worked  over  again  for  other  castings.   .  mould.    Tlie  matter  of  this  outer  mould  is 

FouNDBitY  9f  ttatuet.    The  casting  of  varied  according  as    different  layers  are 

statues  depends  on  the  doe  preparation  of  applied.    The  first  is  generally  a  composi* 

the  pit,  the  core,  the  wax,  the  outer  mould,  tion  of  clay  and  old  white  crucibles  well 

the  inferior  furnace  to  melt  off  the  vrax,  ground  and  sifted,   and   mixed   up  with 

and  the  upper  to  fhse  the  metaL    The  pit  water  to  the  consistence  of  a  colour  fit  for 

is  a  hole  dug  in  a  dry  place  something  painting :  accordingly  they  apply  it  with  a 

deeper  tlian  the  intended  figure,  and  made  pencil,  faiying  it  seven  or  etglit  times  over, 

according  to  the  prominence  of  certain  and  letting  it  dry  between  whiles.    For  the 

parts  thereof.  The  inside  of  the  pit  is  com-  second  impression  they  add  hone-dung  and 

monly  lined  with  stone,  or  brick ;  or,  when  natural  earth  to  the  former  composition, 

the  figure  is  very  large,  they  sometimes  The  third  impression  is  only  horse-dung  and 

work  on  the  ground,  and  raise  a  proper  earth.  Lastly,  the  shell  u  finished  by  layhig 

fence  to  resist  the  impulsion  of  .{he  melted  on  several  more  impressions  of  thb  bst  mat* 

metal.  ter,  made  very  thick  with  the  hand. 

The  inner  mould,  or  core,  is  a  rude  mass,        Hie  shell  thus  finished  is  secured  by  seve- 

to  which  is  given  tlie  mtended  attitude  nl  iron  girts  bound  round  it,  at  about  half  a 

and  contours.  It  is  raised  on  an  iron-grate,  foot  distance  from  each  other,  and  fiisten- 

•trong  enough  to  sustain  it,  and  is  strengthen-  ed  at  the  bottom  to  the  grate  under  the 

ed  within  by  several  bars  of  iron.    It  is  Ptatue,  and  at  top  to  a  citde  of  iron  vrhere 

generally  made  either  of  potter's  clay,  m»-  they  all  terminate, 
ed  with  hair  and  hone-dung,  or  of  plaster        If  the  statue  be  so  big  tliat  it  would  not 

of  Paris  mixed  with  brick-dust.    The  use  be  easy  to  move  the  -moulds  with  safety, 

of  the  core  is  to  sopport  the  wax,  the  shell,  they  must  be  wrought  on  the  spot  where  it 

and  lessen  the  wei^t  of  the  metal.    The  is  to  be  cast   This  is  performed  two  ways : 

iron  ban  and  the  core  are  taken  out  of  the  in  the  fint  a  square  hole  is  dug  under 

brass  figure  through  an  aperture  left  in  it  ground,  much  bigger  than  the  mould  to  be 

for  that  purpose,  whidi  is  soldered  up  after-  made  therein,  and  its  inside  lined  vrith  walls 

wards.    It  is  necessary  to  leave  some  of  the  of  free-stone  or  brick.    At  the  bottom  is 

iron  ban  of  the  core  that  contribute  to  the  made  a  hole  of  the  same  materials  with  a 


steadiness  of  the  pngecting  part  within  the  kind  of  fumnce,  having  its  aperture  ont- 

biass  figure.  wards :  in  this  is  a  fire  made  to  dry  the 

The  wax  is  a  representation  of  the  in*  moukl,  and  afterwards  melt  the  wax.  Over 

tended  statue.  If  it  be  a  piece  of  scnlpture,  this  furnace  Is  placed  the  grate,  and  upon 

the  wax  should  be  all  of  the  sculptor's  ovm  this  the   mould,  &c.   formed  as  above, 

hand,  who  usually  forms  it  on  the  core;  Lastly,  at  one  of  the  edges  of  the  square 

though  it  may  be  wrought  separately,  in  pit  b  made  another  large  furnace  to  melt 

cavities,  moulded  on  a  model,  and  after*  the  metal.    In  the  other  way  it  is  sufilcient 

wards  arranged  on  the  ribs  of  iron  over  the  to  work  the  mould  above  ground,  but  with, 

grate;  tillmg  -the  vacant  space  in  the  mid-  the  like  precaution  of  a  fomace  and  grate 


die   with  liquid  plaster  and   brick-Hlust,  underneath.    When  finished,  four  walls  are 

whereby  the  inner  core  b  proportioned  as  to  be  run  around  it,  and  by  the  side  there- 

the  yculptor  cairies  on  the  wax.  of  a  massive  made  for  a  meltmg-fumnce. 

When  the  wax,  which  ii  the  isfeaiMM  For  the  rest,  the  method  is  the  same  in 
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FODNDERY. 


both.  The  moold  beuig  finuhed,  and  in- 
closed  as  described,  whetlier  under  ground 
or  above  ft,  a  moderate  fire  is  lighted  in 

'  the  furnace  under  it,  and  the  whole  covered 
with  planks,  that  the  wax  may  melt  gently 
down,  and  run  out  at  pipes  contrived  for 
that  purpose,  at  the  foot  of  the  mould, 

'  which  are  afterwards  exactly  dosed  with 
earth,  so  soon  a»  the  wax  is  carrie^  off. 
This  done,  the  hole  is  filled  up  with  bricks 
thrown  in  at  random,  and  the  fire  in  tlie 
furnace  augmented,  till  such  time  as  both 
the  bricks  and  mould  become  red  hot. 
After  this,  the  fire  being  extuguislied  and 
every  thing  cold  agam,  they  take  out  the 
bricks  and  fill  up  theur  place  with  earth, 
moistened  and  a  little  beaten,  to  the  top  of 
the  mould,  in  order  to  make  it  the  more 
firm  and  steady.  These  preparatory  mea* 
•ures  being  didy  taken,  there  remauis  no- 
thing but  to  melt  the  metal,  and  run  it  into 
the  mould.  This  is  the  office  of  the  fiir- 
nace  above  described,  which  is  commonly 
made  in  the  form  of  an  oven  with  three 
apertures,  one  to  put  in  the  wood,  another 
for  a  vent,  and  a  third  to  run  the  metal  out 
at.  From  this  hwt  aperture,  which  is  kept 
very  close  while  the  metal  is  in  fusion,  a 
small  tube  i$  bid,  whereby  the  melted 
metal  is  conveyed  into  a  large  earthen 
bason  over  the  mould,  into  the  bottom  of 
which  ail  tlie  big  branches  of  the  jets  oit 
casts,  which  are  to  convey  the  metal  into 
all  the  parts  of  the  mould,  are  inserted. 

'iliese  casts  or  jets  are  all  terminated 
with  a  kind  of  plugs,  which  are  kept  close^ 
that  upon  opening  the  furnace  the  brass, 
which  gushes  oat  with  violence,  may  not 
enter  any  of  them,  till  the  bason  be  full 
enongh  of  matter  to  mn  into  them  all  at 
once.  Upon  which  occasion  they  pull  out 
the  plugs,  vrfaicb  are  long  iron  rods  with  a 
head  at  one  end  capable  oi  filling  the  whole 
diameter  of  eacli  tube'.  The  whole  of  the 
fbmace  is  opened  with  a  long  piece  of  iron 
fitted  at  the  end  of  each  pole,  and  the  mould 
filled  in  an  mstant  This  completes  the 
work  in  rektion  to  the  casting  part;  the 
rest  being  the  sculptures  or  carver's  busi- 
ness, who,  taking  the  figure  out  of  the  mould 
and  earth  wherewith  it  is  encompassed, 
saws  off  the  jets  vrith  which  it  appears,  co- 
vered over,  and  repairs  it  with  chissels, 
gimveiB,  pancheons,  &c. 

FouNPBRY  ff  6eUf.  The  metal  for  beUt 
has  already  been  described.   See  BstL. 

Tbe  dimeulons  of  the  coreyand  the  wax, 
fiir  bells,  if  a  ring  of  bells  especially,  are  not 
left  to  chance,  but  mvst  be  measored  on  a 
scale,  or  diapasoni  vrhich  gives  the  Jicight, 


apertore,  and  thickness  necessary  for  tlie 
several  tones  required.  It  is  on  the  wax 
that  the  several  mouldings  and  other  orna- 
ments are  formed  to  be  represented  in  re- 
lievo on  the  outside  of  the  bell. 

Tlie  busmess  of  bell^foundoy  is  redociUe 
to  diree  particulars :  the  proportion  of  a 
bell ;  the  fi>rming  of  tbe  mould;  and,  the 
melting  of  the  metal. 

llie  proportions  of  oor  bells  difier  mncb 
from  those  of  tlie  Chinese :  in  oars  the  mo* 
deru  proportions  are  to  make  the  diameter 
fifteen  times  the  thickness  of  the  biim,  and 
twelve  times  the  height. 

Tliere  are  two  kmds  of  preparations,  cu, 
the  simple  and  the  relative :  the  former  are 
those  proportions  only  that  are  between  tbe 
several  parts  of  a  bell,  to  render  it  sonorous; 
the  relative  proportions  establish  a  requisite 
harmony  between  several  bells. 

The  particalars  necessary  for  making  tl» 
mould  of  a  bell,  are,  l.  The  earth ;  the 
most  cohesive  is  the  best:  it  must  be  well 
ground  and  sifted,  to  prevent  any  chinks. 
3.  Brick-stone;  which  most  be  used  for 
the  mine,  mould,  or  core,  and  for  the  fiur- 
nace.  i.  Hoisedung,  hair,  and  hemp, 
mixed  with  the  earth,  to  render  the  cement 
more  binding,  4.  The  wax  for  inscriptioos, 
coats  of  anus,  &c.  5.  The  tallow  eqoaUy 
mixed  with  the  wax,  in  order  to  put  a  slight 
lay  of  it  upon  the  outer  mould,  before  any 
letters  are  applied  to  it.  6.  The  coals  to 
dry  the  mould. 

For  making  the  monld,  they  have  a  scaf- 
fold consisting  of  four  boards,  ranged  ypoo 
tressels.  Upon  this  they  carry  the  earth, 
grossly  diluted,  to  mix  it  with  hone<famg, 
beating  the  whole  with  a  btfgeq»atahL 

Tlie  compasses  of  constraction  is  the  chief 
mstrnment  for  making  the  mould,  which 
consist  of  two  different  legs,  jomed  by  m 
third  piece.  And  last  of  all,  the  fennder'a 
shelves,  on  which  are  the  engravings  of  the 
letters,  cartridges,  coats  of  arms,  Ste. 

They  first  dig  a  hole  of  a  sufficient  depth 
to  contain  the  mould  of  the  bell,  together 
witli  the  case,  or  cannon,  under  groand ;  and 
about  six  indies  lower  than  the  tertepleine, 
where  the  work  is  peiformed.  The  hole 
must  be  vride  enongh  for  a  free  passage  be-> 
tween  the  mould  and  waOs  of  the  hole ;  or 
between  one  monld  and  another,  when  se» 
veral  bells  are  to  be  cast  At  the  centre  of 
the  hole  is  a  stake  erected,  tint  is  strongiy 
fastened  iu  the  ground.  TUs  sopporu  an 
iron  peg,  on  which  the  pivot  of  tte  second 
branch  of  tlie  compasses  taran  TKe  stake 
is  encompassed  with  a  solid  brick-work, 
perfectly  roosd,  about  half  a  foot  high,  aatf 
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oPthe  proposed  bdl*ft  diameter.  Tliis  they 
call  a  roOi-stone.  Hic  parts  of  the  mould 
are  the  core,  the  model  of  tbe  bell,  and  the 
shell.  When  the  outer  surface  of  tbe  core 
b  formed,  they  begin  to  raise  the  core, 
which  is  made  of  bricks  tliat  are  laid  in 
coanes  of  eqoal  height  upon  a  lay  of  plain 
earth.  At  the  laying  each  brick  they  bring 
near  it  the  branch  of  the  compasses,  on 
which  the  carve  of  the  core  is  shaped,  so  as^ 
that  tliere  may  remain  between  it  and  the 
curve  the  distance  of  a  line,  to  be  afterwards 
filled  np  with  layers  of  cement  The  work 
is  continued  to  the  top,  only  ieavingan  open- 
ing for  the  coab  to  bake  the  core.  This  work 
is  covered  with  a  layer  of  cement,  made  of 
earth  and  horse-dnng,  on  which  they  move 
the  compasses  of  construction,  to  make  it 
of  an  even  smoothness  every  where. 

Tlie  fint  layer  being  finished^  they  pnt 
die  fire  to  the  core,  by  filluig  it  half  with 
coals,  throngfa  an  opening  that  is  kept  shut, 
daring  the  baking,  with  a  cake  of  eartli, 
that  has  been  separately  baked.  Tlie  first 
lire  consumes  the  stake,  and  the  fire  is  left 
in  the  core  half,  or  sometimes  a  whole  day : 
the  fint  layer  boing  thoroughly  ^,  they 
cover  it  with  a  second,  third,  and  fourth ; 
each  being  smoothed  by  the  board  of  tbe 
compasses,  and  thoroughly  dried  before  they 
•proceed  to  another. 

Tlie  core  being  completed,  they  take  the 
compasses  to  .pieces,  with  intent  to  cut  off 
the  thickness  of  the  model,  and  the  corn- 
panes  are  immediately  put  in  their  pfaice, 
to  liegin  a  second  piece  of  the  monld.  It 
consists  of  a  mixture  of  earth  and  hair,  ap- 
plied with  the  hand  on  the  core,  in  several 
cakes  that  close  together.  Hiis  work  is 
finished  by  severrf  layers  of  a  thinner  ce- 
ment of  the  same  matter,  smoothed  by  the 
compansesy  and  thoroui^  dried,  befi>re 
another  is  had  on.  Tlie  first  layer  of  tlie 
model  Is  a  mixtnre  of  wax  and  grease  spread 
over  the  whole.  After  which  are  applied 
the  inscriptions,  coats  of  arms,  &c.  besmear- 
ed with  a  pencn  dipped  in  a  vessel  of  wax 
in  a  chafing-dish :  this  is  done  for  every 
letter.  Before  tlie  diell  is  begun,  tlie  com- 
passes are  taken  to  pieces,  to  cot  off  all  the 
wood  that  filh  the  place  of  the  thickness  to 
be  given  to  the  shell. 

The  first  layer  is  tbe  same  earth  with  the 
retty  sifted  very  fine ;  whilst  it  is  tempering 
in  vrater,  it  is  mixed  with  cow's  hair,  to 
make  it  cohere.  The  whole  t>emg  a  tbm 
ctiiiis,  is  gently  poured  on  the  model,  that 
flb  exactly  all  tte  snmoaities  of  the  figures, 
ftc.  and  thb  is  repeated  tiB  tiie  whole  is 


two  fines  thick  over  the  model*  When  tins 
layer  is  thoroughly  dried,  they  cover  it  with 
a  second  of  the  same  matter,  but  something 
thicker :  when  this  second  layer  becomes 
of  some  consistence,  they  apply  the  com- 
passes again,  and  light  n  fire  in  the  core, 
so  as  to  melt  off  the  wax  of  the  inscriptions, 
&c. 

After  this,  they  go  on  with  other  layers 
of  the  shell,  by  means  of  tlie  compasses. 
Here  they  add  to  the  cow's  hair  a  quantity 
of  hemp,  spread  upon  the  layers,  and  after- 
wards smoothed  1^  the  board  of  the  com- 
passes. The  thickness  of  the  shell  comes 
to  four  or  ^ve  inches  lower  tiian  the  mill- 
stone befi>re  observed,  and  sorrounds  it 
quite  close,  which  prevents  the  extravasa- 
tion of  the  metal.  The  wax  should  be  taken 
out  before  tlie  melting  of  the  metal. 

The  ear  of  the  bell  requu-es  a  separate 
work,  which  is  done  during  the  drying  cf 
the  several  incrustations  of  the  cement  It 
has  seven  rings ;  the  seventh  i%  called  the 
bridge,  and  unites  the  others,  being  a  per- 
pendicular support  to  strengthen  the  curves. 
It  has  an  aperture  at  the  tpp,  to  admit  a 
hifge  uroo  peg,  bent  at  the  bottomland 
this  is  introduced  into  two  holes  in  the 
beam,  fastened  with  two  strong  iron  keys. 
There  are  modds  made  of  the  rings,  with 
masses  of  beaten  eartii,  that  are  dried  in 
the  fire,  in  order  to  have  the  hollow  of 
them.  These  rings  are  gently  pressed  upon 
a  layer  of  earth  and  cow's  hair,  one  half  of 
its  depth;  and  then  taken  out,  widiont 
breakij]l|g  the  mould.  This  operation  is  re- 
peated twelve  times  for  twelve  half-moulds, 
that  \wo  and  two  imited  may  make  the 
hollows  of  the  six  r.ngs:  the  same  they  do 
for  the  hollow  of  the  bridge,  and  bake  them 
all,  to  unite  them  together. 

Upon  the  open  place  left  for  the  coals  to 
be  put  in,  are  placed  the  rings  that  consti- 
tute the  ear.  They  first  put  into  this  open 
place  the  iron  ring  to  support  the  ckpper 
of  the  bell;  then  they  make  a  round  cake 
of  clay,  to  fin  up  the  diameter  of  the  thick- 
ness of  the  core.  This  cake,  after  baking, 
is  clapped  upon  the  opening,  and  solder^ 
wifii  a  thin  mortar  Spread  over  it,  which 
binds  the  cover  dose  to  the  core. 

The  hollow  of  the  model  is  filled  with  an 
earth  sufficiently  moist  to  fix  on  the  place, 
winch  is  strevred  at  several  tunes  upon  the 
cover  of  the  core ;  and  they  beat  it  gently 
with  a  pestle,  to  a  proper  betgfat ;  and  a 
workman  smooths  the  earth  at  top  with  a 
wooden  trowel  dipped  in  water. 

Upon  this  cover,  to  be  taken  off  aftar^ 
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warcby  tli«>y  assemble  the  hoHows  of  the     are  ron  massy,  withont  any  core,  being  de* 
rifiji^.    Wht:n  every  thing  is  in  its  proper     termined  by  the  hollow  of  the  shell ;  and 
place,  tiiey  strengtlien  the  outsides  of  the     they  are   idflerwards  bored  with  a  steel 
hollows  with  mortar,  in  order  to  bind  them     trepan,  that  is  worked  either  by  horses  or 
vnth  the  bridge,  and  keep  them  steady  at    a  water-mill  or  steam, 
tlie  bottom,  by  means  of  a  cake  of  Uie  same        Foundbrt,  Letter,  or  casting  ofyriKiiMg 
mortar,  wliich  fills  up  the  whole  aperture  of    types.    The  first  thing  requisite  b  to  pre- 
the  shell.    I1iis  they  let  dry,  that  it  may  be     pare  good  steel  punches,  on  tlie  face  of 
removed  without  breaking.  To  make  room     which  is  drawn  the  exact  shape  of  the  let- 
for  the  metal  they  pull  off  the  hollows  of    ter  witli  pen  and  ink,  if  the  letter  be  hn^e  ; 
the  rin^s,  through  which  the  metal  is  to     or  with  a  smooth  blunted  point  of  a  needle, 
pass,  before  it  enters  into  the  vacuity  of  the    if  wnall ;  and  then,  with  proper  graven,  the 
mould.    The  sbeU  being  unloaded  of  its     cutter  digs  deep  between  the  strokes, letting 
ear,  they  range  under  the  millstone  five  or     the  marks  stand  on  the  punch;  the  work  of 
six  pieces  of  wood,  about  two  feet  long,  and     hollowmg  being  generally  regulated  by  the 
thick  enough  to  reach  almost  the  lower  part     depth  of  tlie  counter  punch :  then  he  files 
of  the  shell ;  between  tliese  and  the  mould     the  ouUide,  tUl  it  U  fit  for  the  matrice. 
they  drive  in  wooden  wedges  with  a  maUet,        They  have  a  mould  to  justify  the  matrices 
to  shake  the  sheU  of  the  model  whei^n  it     by,  which  conslsU  of  an  upper  and  under 
re^ts,  so  as  to  be  pulled  up,  and  got  out  of    part,  botii  these  are  alike,  except  the  stool 
™^  P'^*  and  spring  behind,  and  a  small  roundish  wire 

When  this  and  the  wax  are  removed,  they  io  tlie  upper  part,  for  making  the  nick  in 
break  tlie  model  and  the  layer  of  earth,  the  shank  of  the  letter.  These  two  parts 
through  which  the  metal  must  run,  from  are  exactly  fitted  mto  each  other,  being  a 
the  hollow  of  tlie  rings,  between  the  bell  male  and  female  gage,  to  slide  backwards 
and  the  core.    They  smoke  the  inside  of    and  forwards, 

tlie  shell,  by  burning  straw  under  it,  that  Then  they  justify  tlie  mould,  by  castio^ 
helps  to  smooth  the  surface  of  the  belL  Then  about  twenty  samples  of  letters,  which  are 
they  put  the  shell  in  the  place,  so  as  to  leave  set  in  a  composing-stick,  with  tlie  nicks  to- 
tlie  same  interval  between  that  and  the  wards  the  right  hand ;  and  comparing  these 
core ;  and  before  the  hollows  of  the  rings  or  every  way  with  the  pattern  letters,  set  up 
the  cap  are  put  on  again,  ^ley  add  two  in  the  same  manner,  they  find  the  exact 
vents,  that  are  united  to  the  rings,  and  to  measure  of  the  body  to  be  cast 
each  other,  by  a  mass  of  baked  cement.  Next  they  prepare  the  matrice,  which  u 
Af^er  which  they  put  on  this  mass  of  the  of  brass  or  copper,  an  inch  and  a  half  k>ag, 
cap,  the  rings,  and  the  vent,  over  the  shell,  and  of  a  proportionable  thickness  to  the 
and  solder  it  vritli  thin  cement,  which  is  size  of  the  letter  it  is  to  contam.  In  this 
dned  graduaUy,  by  covering  it  with  burning  metal  is  sunk  the  face  of  the  letter,  by 
coals,  llien  they  fill  up  the  pit  with  earth,  striking  the  letter-punch  the  depth  of  an  n. 
beating  it  strongly  all  the  time,  round  the  After  this,  the  sides  and  face  of  the  matrice 
™®**'^'  are  justified,  and  cleared,  with  files,  of  aU 

Hie  furnace  has  a  place  for  the  fire,  and     bunchings  that  have  been  made  by  ^inV^^g 
another  for  the  metal.    The  fire-pUce  has     the  pundi. 

A  large  chimney,  wiOi  a  spacious  ash-liole.  Then  it  is  brought  to  the  furnace,  whfch 
llie  furnace,  which  contains  the  metal,  is  is  built  upright  of  bri<;k  with  four  square 
va\ilted,  whose  bottom  is  made  of  earth,  sides  and  a  stone  at  top,  in  which  is  a  hole 
rammed  down ;  the  rest  is  built  with  brick,  for  the  pan  to  stand  in.  They  have  seveiml 
It  lias  four  apertures;  tlie  first,  through     of  tliese  furnaces. 

which  the  flame  reverberates;  the  second  Piinting-letlers  are  made  of  lead,  hard- 
is  closed  witli  a  stopple  that  is  opened  for  ened  with  iron  or  stnb^nails.  To  make  the 
tlie  metal  to  run ;  the  others  are  to  sepa-  iron  run,  they  mingle  an  equal  weight  of 
rate  the  dross,  or  scoriiB,  of  the  mcUl  by  antimony,  beaten  small  in  an  iron  mortar, 
woodtu  rakes :  through  Uiese  hut  aper-  and  stab-mdls  together.  They  charge  a 
tures  passes  the  thick  smoke.  The  ground  proper  number  of  earthen  pots,  that  bear 
of  the  furnace  is  built  slopmg,  for  the  metal  the  fire,  with  the  two  ingredients,  as  fiiU  as 
to  run  down.  they  can  hold,  and  melt  it  in  an  open  fVir- 

FouNDERY  of  great  gnna  and  mortar^  nace,  built  for  that  purpose.  When  it  bub- 
ptfces.  The  method  of  casting  these  pieces  bles,>the  iron  is  then  melted,  but  it  evapo- 
i|  little  different  from  that  of  bells ;  they    rates  very  much.    This  melted  compost  is 
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ladled  into  an  iron  pot,  wherein  ii  melted 
lead,  that  is  fixed  on  a  fiirnace  close  to  the 
former,  Sib.  of  melted  Iron  to  S5ffr.  of  lead ; 
this  they  uicorporate  according  to  art. 

The  caster  taking  the  pan  off  the  stone, 
and  hanng  kindled  a  good  fire,  he  setj  tiie 
pan  in  again,  and  metal  in  it  to  melt.    If  it 
lie  a  ftmall-bodied  letter,  or  a  thin  letter 
with  great  hodies,  that  be  intends  to  cast, 
Us  metal  most  be  very  hot,  and  sometimes 
red-hot,  to  make  the  letter  come.    Hi^ 
taking  a  ladle,  of  which  he  has  several  sorts, 
that  will  hold  as  mnch  as  will  make  the  let- 
ter and  break,  he  faiys  it  at  the  hole  where 
the  fiame  bursts  out ;  then  he  ties  a  thin 
leather,  cnt  with  iti  narrow  end  againstthe 
face,  to  the  leather  groove  of  the  matrice, 
by  whipping  a  brown  thread  twice  about 
tlie  leather  groove,  and  fiistening'the  thread 
with  a  knot    Then  he  puts  both  pieces  of 
the  mould  together,  and  the  matrice  into 
the  matrice-cheek ;  and  places  the  foot  of 
the  matrice  on  the  stool  of  the  mould,  and 
the  broad  end  of  the  leatlier  on  the  wood 
of  the  upper  haft  of  the  mould,  but  not 
tight  np,  lest  it  hinder  the  foot  of  the  ma- 
trice from  sinking  close  down  upon  the 
stool,  in  a  train  of  work.    Afterwards  lay- 
ing a  little  resin  on  the  upper  part  of  the 
mould,  and  having  his  casting-ladle  hot,  he, 
with  the  boiling  side,  melts  the  resin  and 
presses  the  broad  end  of  the  leather  hard 
down  on  the  wood,  and  so  fiistens  It  there- 
to. Now  he  comes  to  casting,  when  placing 
the  under  half  of  the  mould  in  his  left  hand, 
with  the  hook  or  jag  forward,  he  holds  the 
ends  of  Its  wood  between  the  lower  part  of 
the  ball  of  hb  thumb  and  his  three  hinder 
fingers  i  then  ha  lays  the  upper  half  of  the 
mould  upon  the  under  half,  so  as  the  male 
gag^  may  6U  mto  the  fenuUe ;  and,  at  the 
same  time,  the  foot  of  the  matrice  places  it- 
self upon  the  stool,  and  clasping  his  left 
liand  thumb  strongly  over  the  upper  half, 
be  nimbly  catches  hold  of  the  bow  or  spring, 
with  bis  right  hand  fingers  at  the  top  of  it, 
and  his  thumb  under  it,  and  phices  the 
point  of  U  against  the  middle  of  the  notch 
in  the  backside  of  the  matrice,  pressing  it 
Arwards,  as  well  towards  the  mould  as 
downwards,  by  the  shoulder  of  the  notch, 
dose  upon  the  stool,  while  at  the  same 
line,  with  his  hinder  fingers,  as  aforesaid, 
be  draws  the  under  half  of  the  mould  to- 
wards the  ball  of  his  thumb,  and  thrusts, 
by  tiie  ball  of  his  thumb,  ttie  upper  part  to- 
anuds  his  finger^  that  both  the  registers  of 
Ibe  JMold  nay  press  against  both  sides  of 
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the  matricf>,  and  his  thumb  aud  fingers  press 
both  sides  of  the  mould  close  together. 

Hien  he  takes  the  handle  of  his  ladle  in 
his  right  hand,  and  with  the  ball  of  it  gives 
two  or  three  strokes  outwards  npon  the 
suHace  of  tlie  melted  metal,  to  clear  it  of 
the  scum ;  then  he  takes  up  the  ladle  full, 
and  having  the  mould  in  the  left  hand,  turns 
his  left  side  a  little  from  the  furnace,  and 
brings  the  geat  of  his  ladle  to  the  mouth  of 
the  mould ;  and  turns  the  upper  part  of  his 
right  hand  towards  him,  to  pour  the  metal 
into  it,  while,  at  the  same  instant,  he  puts 
the  mould  in  his  left  hand  forwanls,  to  re- 
ceive the  metal  with  a  strong  shake,  not 
on!y  into  the  bodies  of  the  mould,  but, 
while  the  metal  is  yet  hot,  into  the  vei-y 
face  of  the  matrice,  to  receive  its  peifect 
form  tliere  as  well  as  in  the  shank.  Then 
he  takes  the  upper  half  of  the  mould  off,  by 
placing  his  right  thumb  on  the  end  of  the 
wood  next  liis  left  thumb,  and  his  two  mid- 
dle fingers  at  tlie  other  end  of  the  wcotl : 
he  tosses  tlie  letter,  break  and  all,  out  upon 
a  sheet  of  waste  paper,  laid  on  a  bench  a 
little  beyond  bis  left  band^  and  then  in 
ready  tp  cast  another  letter  as  before,  and 
likewise  the  whole  number  in  that  matrice. 

Then  bojrs,  commonly  employed  for  this 
purpose,  separate  tlie  breaks  from  the 
shanks,  and  rub  them  on  a  stone,  and  after- 
wards a  man  cuts  them  all  of  an  even 
height,  which  finisiies  the  fount  for  the  use 
of  the  printer.  See  the  next  article.  A 
workman  will  ordinarily  cast  3000  of  these 
letters  in  a  day.  Tue  perfection  of  letters 
thus  cast,  consutt  in  their  being  all  severally 
square  and  straight  on  every  side ;  and  all 
generally  Of  the  same  lieight,  and  evenly 
lined,  without  stooping  one  way  or  other ; 
neither  too  big  in  the  foot  nor  tlie  head ; 
well  grooved,  S9  as  the  two  extremes  of 
the  foot  contain  lialf  the  body  of  tlie  letter  ; 
and  well  ground,  barbed,  and  scraped,  with 
a  sensible  notch,  &c.    See  Printing. 

FOUNT,  or  Font,  among  printers,  a  set 
or  quantity  of  letters,  and  all  the  appen- 
dages belonging  thereto,  as  numeral  charac- 
ters, quadrates,  points,  &c.  cast  by  a  letter- 
founder,  and  sorted.  Founts  aie  large  or 
small,  according  to  tlte  demand  of  tlie  prin- 
ter, who  orders  tliem  by  tlie  hundred 
weight,  or  by  sheets.  When  a  printer  or- 
ders a  fonnt  of  five  hundred,  he  means  that 
the  fonnt,  consisting  of  letters,  points, 
spaces,  quadrates,  Sic,  shall  weigh  bOOtt, 
Whan  he  demands  a  fount  of  ten  sheets,  it 
if  nidaiatood,  tha(  with  that  ftwnt  he  sbaU 
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be  able  to  compose  ten  sbeets,  or  twenty  be  received  among  the  nnmber  of  concords 
forms,  without  being  obliged  to  distribute,  at  all.    It  consists  in  the  mixture  of  two 
The  founder   takes  his  measures  accord-  soundsin  the  ratio  of  4:3;  that  is,  of  two 
ingly;  he  reckons  12026.  for  a  sheet,  in-  sounds  produced    by  two  chords,  whoso 
chiding  the  quadrates,  &c.  or  60^.  for  a  lengths,  &c.  are  in  that  proportion, 
form,  which  is  only  halt'  a  sheet:  not  tliat        FOWUNG,  the  art  of  taking  or  killing 
the  sheet  always  weighs  120/6.,  or  the  form  birds.    It  is  either  practked  as  an  amnse- 
60/6. ;  on  the  contrary,  it  varies  according  ment  by  persons  of  rank  and  property,  and 
to  the  size  of  the  form;  besides,  it  is  always  then   principally  consists  in  kiUing  them 
supposed  that  there  are  letters  left  in  the  ^ith  ^  ijght  fire-ann,  called  a  fowling-piece, 
cases.    As,  therefore,  every  sheet  does  not  and  the  diveision  is  secured  to  them  by  the 
.  comprehend  the  same  number  of  letters,  game-laws ;  or  it  is  practised  for  a  liveli* 
nor  the  same  sort  of  letters,  we  mnst  ob-  hood,  by  persons  who  use  nets  and  other 
serve,    that,   ai  in  every   language  some  apparatus.    Though  there  U  much  skiU  and 
sounds  recur  more  frequently  than  others,  knowledge  displayed  in  fowling  with  the 
some  letters  will  be  in  much  more  use,  and'  fowJiDg-piece,  not  only  m  the  use  of  the  in- 
oftener  repeated  tlian  others,  and  conse-  strumeot,  but  likewise  in  the  trainmg  of 
quently  their  cells  or  cases  sliould  be  bet-  dogs,   and   discovering   and   starting  the 
ter  stored  tlian  those  of  the  letters  which  game,  we  most,  from  the  nature  of  our  li- 
do not  recur  so  frequenUy  :  thus,  a  fount  niite,  avoid  entering  into  this  sobjexit.    The 
does  not  contain  an  equal  number  of  a  and  other  artifices  by  vHiich  birds  are  taken, 
6,  or  of  6  and  c,  &c.  the  letter-founders  consist  m  inutating  theur  voices,  or  leading 
have  therefore  a  list  or  tariff,  or,  as  the  them,  by  other  means,  into  situations  where 
French  call  it,  a  polio*,  by  which  they  re-  they  become  entrapped  by  nets,  or  bhd« 
gulate  the  proportions  between  the  dif-  Ihne,  or  otherwise, 
ferent  sorts  of  characters  that  compose  a        Tlie  pipe,  or  call,  affords  the  moat  com* 
fount;  and  it  u  evident  that  this  tariff  wiU  mon  means  osed,  to  take  gieat  omnben 
vary  in  different  hmguages,  but  will  remain  of  birds;  this  b  done  in  the  months  of 
the  same  for  ail  sorts  of  characters  employ-  September  and  October.    A  thin  wood  is 
ed  in  the  same  language.    Suppose  a  fount  the  spot  chosen  for  this  purpose ;  under  a 
of  100,000  characters,  which  is  a  common  tree  a  little  distant  from  the  others,  is  erect- 
fount,  here  a  should  have  5,000;  c,  3,000;  ed   a   cabin,  and  there  are  only  those 
#,  11,000 ;  I,  6,000 ;  m,  3,000;  the  *,  only  branches  left  on  the  tree,  which  are  necea- 
30 ;  and  the  X,  sf,  and  z  not  many  more.  ,ary  for  the  pbKrmg  of  the  binllane,  which 

FOUNTAIN,  in  philosophy,  a  spring  or  are  supple  twigs,  and  are  covered  with  bird- 

source  of  vrater,  rising  out  of  the  earth.  lime.    There  are  placed  around  the  cabin 

Among  the  ancienU,  fountams  were  held  avenues  with  twnted  perches,  which  are 

sacred,  and  even  worshipped  as  a  kmd  of  alio  besmeared  with  biidhme.    The  bnti* 

diviniUes.    For  the   phaenomena,   theory,  catcher  places  himself  m  the  cabin,  and  at 

and   origin   of  fountains  or  springs,  see  suii-rise  and  sun-set,  imitates  the  ciy  of  a 

S<*R>NG.  unali  bird,  calling  the  others  to  its  aasis- 

Fountain,  or  ArtyUiai  Fotca/oia,  m  by-  tance ;  for  anunals  have  abo  their  cries  to 

draulics,  called  also  a  jet  d'eoa,  is  a  contri-  express  their  different  passiom,  vrhich  are 

vancc  by  which  water  is  violently  spouted  well  known  to  each  other.     If  a  cry  is 

npwardi.    See  Hydraulics.  made  to  imitate  the  owl,  immediately  dif- 

Fountain  pen.    See  Pen.  ferent  sorts  of  burds  assemble  at  the  cry  of 

FOURl'H,  in  music,  one  of  the  harmoni-  their  common  enemy,  and  they  are  seen 

cal  intervals,  called  concords.    It  is  called  ^ting  to  the  ground  at  every  nvtant^  tfaehr 

fourth,  as  containing  four  sounds  or  terms  wmgs,  from  the  birdlime,  bdog  of  no  use 

between  its  extremes,  and  thrre  intervals ;  to  them.    The  cries  of  those  birds  which 

or,  as  being  the  fourth  in  order  of  the  imto-  are  thus  caught  attract  olhen,  and  great 

ral  or  diatonic  scale,  from  the  fundamental,  quantities  are  in  this  manner  taken.    It  m 

Tlie  ancients   called  it  diatessaron,  and  only  during  the  night  that  the  great  and 

speak  of  it  as  the  principal  concord,  on  small  owls  are  taken,  by  coontetleitiag  ffae 

whose  divisions  i|ll  the  rest  depend;  bnt  cry  of  the  mouse. 

the  modems,  so  lar  from  allowing  it  soch        To  take  the  Urk,  nets  are  spread,  and 

perfections,  find  it  one  of  the  most  imper*  about  the  middle  of  the  net  is  placed  a 

feet,  and  even  dispute  whether  it  ought  to  lookiag-glassy  to  which  a  cord  is  attached. 
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upon  being  dnnrn,  mak^s  the  glass  Very  remarkable  way  of  eatchtog  tbeir^ 

loni  roond  like  the  saib  of  a  trindmill;  dur-  vrtuch  is  this :  the  fowler  enters  a  lake  or 

ing  the  time  that  the  son  shines,  it  is  pnt  in  other  water,  which  has  a  good  bottom,  and 

notioa,  its  brilUancy  attracts   the   hiriis,  is  not  very  deep ;  he  puts  an  earthem  pot 

whose  feet  get  entangled  in  the  meshes  of  opon  his  head,  in  which  there  are  bored 

the  nets.    The  dap-net  is  also  made  nse  of  holes,  through  which  he  can  see ;  he  keeps 

during  the  nightj   this  is  a  buige  slender  himself  so  bent  down  in  the  water,  that 

net,  which  is  snpported  at  each  end  by  two  only  the  pot  b  above  the  surface;  in  this 

men  upon  long  poles ;  they  walk  about  the  manner  he  enters  tlie  place  where  the  wild* 

ground  until  they  hear  the  larks,  when  they  fowl  are  i^' clusters,  and  they  think  it  is  only 

let  it  fall,  and  take  by  this  means  vast  qaan-  some  floating  block.    He  then  takes  some 

titles.  one  by  the  legs,  and  gently  draws  it  nrider 

Wate^fowl  may  be  taken  in  great  num*  Water,  and  wrings  its  neck  till  he  has  killed 

ben,  by  nets  properiy  managed.    Tbe  net  it^  then  potting  it  into  his  bag,  which  is 

for  thia  puipose  should  be  always  made  of  ftstened  about  his  middle,  he  takes  hold  of 

the  smallest  and  strongest  packthread  that  another  in  the  same  manner,  and  s6  on,  tiH 

can  be  got.    The  meshes  may  be  huge,  but  he  has  got  as  many  as  he  can  carry  off,  and 

the  nets  should  J>e  lined  on  both  sides  with  then  he  goes  back  m  the  same  manner  in 

other  smaller  nets,  every  mesh  of  which  is  which  he  came,  not  disturbing  the  rest  of 

to  be  about  an  indi  and  a  half  square,  each  tiie  birds,  who  never  miss  their  companions, 

vray,  that  as  the  fowls  strike  eithier  through  as  they  seem  to  dive  dowa  for  their  di- 

them  or  against  them,  the  smaller  may  pass  Teision,  when  the  fowler  pulls  them  under, 

through  the  great  meshes,  and  so  streighten  In  places  where  this  has  been  practised  so 

and  entangle  the  fowL  lon^,  or  so  carelessly,  tiiat  die  birds  are  shy. 

These  nets  are  to  be  pitched  for  every  the  fowler  uses  a  gun;  bat  this  he  does  in 
evemng-fligfatoffowl,  about  an  hour  before  the  following  manner:  he  makes  a  screen 
sunset,  staking  them  on  each  side  of  the  ri-  of  about  five  feet  high,  and  three  feet  wide, 
ver,  about  half  a  foQt  vrithin  the  water,  the  which  he  Carries  in  one  hand  straight  be- 
lower  side  of  the  net  being  so  plummed,  tweeu  himself  and  his  game,  and  in  the 
that  it  may  sink  so  far,  and  no  farther ;  other  hand  his  gun.  Tlie  birds  are  not 
place  the  upper  side  of  the  net  slantwise,  alarmed  at  what  appears  only  a  bosh ;  for 
sfaoaluig  against  the  water,  but  not  touch-  this  screen  is  always  covered  with  branches 
ing  it  by  neariy  two  feet ;  and  let  the  strings  of  trees,  fresh  cut  down,  and  full  of  leaves, 
which  support  this  upper  side  of  the  net,  be  so  that  the  sportsman  behind  advances  as 
Astened  to  small  yielding  sticks  set  in  the  near  as  he  pleases^  and  then  putting  tlie 
bank ;  these,  as  the  fowl  strikes,  will  give  gi^  through  some  crevice  of  the  screen,  he 
the  net  liberty  to  play,  and  to  entangle  fires.  See  Dbcoy. 
them.  Several  of  these  nets  should  be  Fowuno,  was  formeriy  used  for  the 
placed  at  once  over  different  parts  of  the  pursuing  and  taking  birds  with  hawks, 
river,  at  about  twelve-score  fathom  dis-  more  properly  called  falconry, 
tance  one  from  another ;  and  if  any  fowl  Fowung  piece,  a  light  gun  for  shooting 
come  that  /vay,  the  sportsman  will  have  birds.  That  piece  is  always  reckoned  best 
a  share  of  dicm.  It  is  a  good  method,  when  which  has  tiie  longest  barrel,  from  bj  to  6 
the  nets  are  set,  to  go  to  places  sufficiently  feet,  with  a  moderate  bore ;  though  every 
distuit  from  them  with  a  gun,  to  frighten  fowler  should  have  them  of  different -sizes, 
them  toward  the  places  yfAtire  the  nets  are ;  suitable  to  the  game  he  designs  to  kill.  The 
and  wherever  any  of  the  fowl  are  started  barrel  should  be  well  polished  and  smooth 
from,  it  may  not  be  amiss  to  plant  some  within,  and  the  bore  of  an  equal  bigness 
nets  also  there,  to  take  them  as  tliey  return,  from  one  end  to  tlie  other  -,  which  may  be 
The  nets  are  to  be  left  tlius  placed  all  proved  by  putting  in  a  piece  of  pasteboard, 
night,  and  In  the  morning,  the  sportsman  is  cut  of  tbe  exact  roundness  of  the  top;  for 
to  go  and  see  what  is  caught ;  he  should  vi-  if  this  goes  down  without  stops  or  slipping, 
sit  the  river  first,  and  take  up  what  are  you  may  conclude  the  bore  good.  The 
cang^t  there ;  anSI,  frightenfaig  the  rest  bridge-pan  must  ber  somewhat  above  the 
away  to  the  other  places  where  his  nets  are,  touch-hole,  and  ought  to  have  a  notch  to  let 
he  ia  next  to  Tistt  them,  and  take  what  are  down  a  little  powder ;  this  will  prevent  the 
then  secured.  piecefVom  recoiling,  vrfaieh  it  would  otheiv 

The  Ceyloaese  have  great  plenty  of  wa-  wise  be  apt  to  do.    As  to  the  locks,  choose 

ter^bwlwOd  ob  th^  islaiid,  aad  hate  a  godh  as  are  well  filed  with  true  werk,  whose 
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9priAgs]nust  be  neither  too  strong  nor  to9 
weak.  The  liamroer  oaght  to  be  well  har- 
denedi  and  pliable^  to  go  down  to  Uie  pan 
with  a  <juick  motion. 

*  In  shooting,  obierve  to  do  it,  if  possiblei 
with  the  wind,  not  agjuoflt  it ;  and  rather 
aideways,  or  behind  tlie  fowl,  than  full  in 
their  iaces.  Observe  also  to  choose  the 
most  convenient  shelter  yon  can  find,  a»  a 
hedge,  bank,  tree,  or  the  like.  Take  care 
to  have  your  dogs  under  good  command, 
that  they  may  not  dare  to  stir  till  you  give 
tbe  word,  after  discharging  yonr  piece :  for 
Bome  iU-tangbt  dogs  will,  iq>on  only  tbe 
snap  of  the  cock,  presently  rush  forward, 
and  spoil  yonr  sport.  If  yon  have  not  shel- 
ter enough,  yon  must  creep  upon  yonr 
hands,  and  knees. 

FOX,  in  aoology,  an  animal  of  tlie  dog- 
kind,  whidi  mnch  resembles  the  common 
dog  in  form,  and  u  of  the  siz^  of  a  spaniel : 
it  is  chiefly  distinguished  by  ito  long  and 
straight  taU,  with  the  tip  white.    See  Ca- 

JfI8. 

Fox  gloM,  in  botany.    See  Digitalis. 

FRACTION,  in  arithmetic  and  algebra, 
is  a  part  or  parts  of  something  considered 
as  aYi  unit  or  integer.  Fractions  are  distin- 
guished into  vulgar  or  common,  and  sexage- 
simal and  decimal.  See  Sexagesimals 
and  Decimal. 

Vulgar  fractions,  called  also  simply  fno- 
Ijons,  consist  of  two  parti  or  quantities,  one 
wrote  over  the  other,  with  m  line  between 
them.  The  quantity  placed  above  the  Hne 
is  called  the  numerator  of  the  faction;  and 
the  quantity  placed  under  the  line,  the  de- 
nominator. 

Thus,  j  expresses  the  quotient  of  2,  di- 
vided by  S,  and  2  is  the  numerator,  and  3 
the  denominator.  If  the  numerator  of  a 
fraction  is  equal  to  its  denominator,  then 
the  fraction  is  equal  to  unity :  thus  }  s  1, 

and  -  or  X  ve  likewise  equal  to  nnity.    If 
a       o 

the  numerator  is  greater  than  the  denomi- 
nator, then  the  fraction  is  greater  than  unit. 
In  both  these  cases,  the  fraction  is  called 
improper ;  but  if  the  numerator  is  less  than 
the  denominator,  then  tbe  fraction  is  less 
than  nnit,  and  is  called  proper :  thus  )  is  an 
improper  fraction,  bnt  j  or  f  are  proper 
fractions.  A  mixed  quantity  is  that  whereof 
one  part  is  an  integer,  and  the  other  a  frac- 
tion;  as  3  f,H*°^'+ ^'*  SeeALOBBRA. 
FRACTURE,  in  sorgeryy  a  n^tmofh 
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bone,  or  a  solution  of  continuity  in  a  bone  , 
when  it  is  crushed  or  broken  by  some  ttx* 
temal  cause.    See  Surgery. 

FR£NUM,  in  anatomy,  a  term  appltecl 
to  some  membranous  ligaments  of  the  bodsr. 

FRiBMCM  Ungwgy  the  ligament  under  tbs 
tongue,  which  sometimes  ties  it  down  too 
close  to  the  bottom  of  the  month ;  and  tlien 
requires  to  be  incised  or  divided,  in  order 
to  give  this  organ  its  proper  and  free  mo- 
tion. 

FRAGARIA,  in  botany,  English  sfmio- 
bemff  a  genus  of  the  Icosandiia  Polygynia 
dais  and  order.  Natural  order  of  Sentico- 
sie.  Rosaceae,  Jnssieu.  Essential  charac- 
ter: calyx  ten-ctefr;  petals  ^ye;  recepta- 
cle of  the  seeds  ovate,  and  like  a  berry. 
There  are  three  species,  and  many  varie- 
ties. 

FRAIL,  a  basket  made  of  rushes,  or  the 
tike,  in  which  are  packed  up  figs>  raisins, 
]kc.  It  signifies  also  a  certain  quantity  of 
raisins,  abont  75  pounds. 

FRAISE,  in  fortification,  a  kind  of  de- 
fence, consisting  of  pointed  stakes,  six  or 
seven  leet  long,  driven  parallel  to  the  hori- 
zon into  the  retrenchments  of  a  camp,  a 
ludf-moon,  or  the  like,  to  prevent  any  ap- 
proach or  spalade. 

Fraises  differ  from  palisades  chiefly  in 
this,  that  the  latter  stand  perpendicular  to 
the  horizon,  and  the  formerjet  out  parallel 
to  tiie  horizon,  or  neariy  so,  being  usually 
made  a  little  sloping,  or  with  tiie  points 
hanging  dovm.  Fraises  are  chiefly  lued  in 
retrenchments  and  other  works  thrown  up 
of  earth ;  sometimes  they  are  found  under 
the  parapet  of  a  rampart,  serving  instead  of 
the  cordon  of  stone  used  in  stone-works. 

FRANK,  or  Franc,  meaning  literally 
free  from  charges  and  impositions,  or  ex- 
empt from  public  taxes,  has  various  signifi- 
cations in  our  ancient  customs. 

Frank,  or  Franc,  an  ancient  coin, 
either  of  gold  or  silver,  struck  and  current 
in  France.  The  value  of  the  gold  frank 
was  somewhat  more  than  timt  of  the  gold 
crown ;  the  silver  friuk  was  a  third  of  the 
gold  one:  this  coin  is  long  out  of  use, 
though  the  term  is  still  retained  as  the  name 
of  a  money  of  account  j  in  which  sense  it 
is  equivalent  to  the  livre,  or  twenty  sols. 

FRANKENIA,  in  botany,  so  named  ia 
honour  of  John  Frankenios,  prolessor  of 
botany  atUpsafa^  a  genus  of  the  Hexaa- 
dria  Monogynia  chus  and  order.  Natanl 
order  of  Calycanthems.  Caryophylle,  Jnsf 
fien*    Easential  character:  calyx  five- clefti 
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tatmMnm ;  petals  five ;  stigma  six-parted ;  encouragemeiit  from  Sir  William,  Ac.    His 

capnle  ooe-ceUed,  three-valved.  Thereare  lather  thought  fit,  howeier,  to  refuse  sach 

llaree  species.  aid,  aUegtng  that  he  ivas  yet  too  young 

FRANKFORT  blacky  is  the  chief  in-  (eighteen  years  old)  to  be  entrusted  with 
gredient  in  the  coppei^plate  printer's  ink  ;  such  a  concern,  and  our  author  again  re- 
It  is  made  of  the  lees  of  wine,  burnt,  washed  turned  to  Philadelphia  without  it  Upon 
in  water,  and  ground  in  mills,  together  this  Sir  William  said  he  would  advance  the 
with  irory,  or  the  stones  from  peaches  and  sum  himself,  and  our  young  philosopher 
other  finit.  The  best  is  that  made  at  should  go  to  England  and  purchase  all  the 
Frankfoct  on  the  Mayn,  though  a  great  types  and  materials  himself,  for  which  pur- 
deal  is  made  at  Menti,  Strasburg,  and  dif-  pose  he  would  give  him  letters  of  credit 
ferent  parts  of  France.  He  could  never,  however,  get  these  letters, 

FRANKINCENSE,  is  a  gummy  resin,  yet,  by  dint  of  fair  promises  of  their  being 

the  product  of  the  juiupenis  lycia,  consist*  sent  on  board  the  ship  after  him,  he  sailed 

ing  of  equal  parts  of  gum  and  resin;  the  for  England,  expecting  these  letters  of  ere- 

first  is  soluble  in  water,  the  other  in  alco-  dit  were  in  the  governor's  packet,  which 

hoi.    It  b  brought  from  Turkey  and  the  he  was  to  receive  upon  its  being  opened. 

East  Indies,  but  is  principally  coUected  in  In  this  he  was  cruelly  deceived,  and  thus 

Arabia.    It  usually  comes  to  as  in  drops,  he  was  sent   to  London  without  money, 

bnt  in  a  veiy   impure  state,   a  hundred  friends,  or  credit,  at  the  age  of  eighteen, 

pounds  not  yieldiog  more  than  from  forty  He  soon  found  employment,  however,  as 

to  fifty  poonds  of  pure  fhmkjncense.  a  journeyman  printer,  first  at  Mr.  Rdmer's, 

FRANKLIN  (Dr.  Benjamin),  in  bio-  and  afterwards  with  Mr.  Watts,  with  whom 

gnqiby,  one  of  the  most  celebrated  philoso-  he  worked  a  considerable  time,  and  by 

phen  and  politicians  of  the  eighteenth  cen-  whom  he  was  greatly  esteemed,  being  also 

tury,  was  bom  in  Boston,  in  North  Ame-  treated  with  such  kindn^  that  it    was 

rica,  in  the  year  1706,  bemg  the  youngest  always  most  gratefully  temembercd  by  our 

of  thirteen  chUdren.    His  father  was  a  tal-  philosopher. 

low-chandler  in  Boston,  and  young  Franklin  After  a  stay  of  eighteen  months  m  Lon- 

was  taken  away  from  school  at  ten  years  of  don,  he  returned  to  Fhihidelpbia,  viz.  m 

age,  to  assist  hun  m  his  business.    In  thi^  i726,  along  with  a  merchant  of  that  town, 

situation  he  continued  two  yean,  but  dis-  as  his  clerk,  on  a  salary  of  fifty  poimds  a 

liking   this    occupation,    he   was    bound  year.    But  his  master  dying  a  year  after,  he 

apprentice  to  an  elder  brother,  who  was  again  engaged  to  direct  the  printing  busi- 

then  a  printer  in  Boston,  bnt  had  learned  neas  of  the  same  person  with  vriiom  he  had 

that  business  in  London,  and  who,  m  the  worked   before.     After  continuing  with 

year  1721,  began  to  print  a  newspaper,  him  the  best  part  of  a  year,  our  philoso- 


beihg  the  second  ever  published  in  Ame-  pher,  in  partnership  with  another  young 

rica;  the  copies  of  which  oar  author  was  man,  at  length  set  up  a  printhig-honse  him- 

sent  to  distribote  after  having  asstited  in  self. 

composmg and  printing  it.  Upon  this  occa-  Befi>re  this  tune  young  Franklin  had  gn- 
aion  our  young  plulosopher  enjoyed  the  se-  dually  associated  a  number  of  peiaons  like 
cret  and  singular  pleasure  of  being  the  hhnseif,  of  a  rational  and  philosophical  turn 
nndHHbnired  author  of  arany  essays  in  this  of  mind,  and  formed  them  into  a  club  or 
paper,  a  circumstance  which  he  had  the  society,  to  hoUl  meetings  to  converse  and 
address  to  keep  a  secret  even  finom  his  bro-  communicate  their  sentiments  together  for 
tbor  himself,  and  this  when  he  was  only  their  nratual  improvement  m  all  kinds  of 
fifteen  yean  of  age.  The  frequent  ill  usage  useful  knowledge,  which  was  in  ranch  re« 
from  his  brother  uiduced  young  Franklin  to  pute  for  many  yean  aflenrards.  Among 
quit  his  service,  which  be  did  at  the  age  of  many  other  nsefhl  regulations,  they  agreed 
aevtateen,  and  went  to  New  York ;  but  to  brii^  such  books  as  they  had  into  one 
i|Ot  meeting  emplojrment  here,  he  went  for-  place,  to  form  a  common  Ubrary.  This  re- 
ward to  Philadelphia,  where  he  worked  source  being  fbund  defective,  at  Franklm'a 
with  a  printer  a  short  time ;  after  which,  at  persuasion,  they  resolved  to  contribute  a 
the  instance  of  Sur  William  Keith,  gover-  snwll  sum  monthly  towards  the  purchase  of 
aor  of  the  province,  he  returned  to  Bos-  books  for  their  use  firom  London.  TIraa 
tott  to  solicit  pecuniary  aaristance  from  his  their  stock  began  to  increase  rapidly,  and 
firther  to  set  ap  a  printing^hoose  for  himself  the  iidmbitants  of  Philadelphia,  being  de- 
al Philadelphia,  upon  the  promise  of  great  sirous  of  having  a  share  in  their  literary 
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knowledge,  proposed  that  the  books  skonM  aos  imde  inroads  upon  the  frontier  inhabi* 

be  lent  out  for  paying  a  small  snin  for  the  taats  of  (he  province,  who  werennproridefi 

indttlgenoe.    Thos,  in  a  few  years,  the  soci*  for  such  an  attack ;  the  sitnation  of  the 

ety  became  rich,  and  possessed  more  books  province  was  at  that  time  truly  alarming^ 

than  were,  perhaps,  to  be  fonnd  in  all  the  being  destitute  of  every  means  of  defence* 

other  colonies.     The   collection  was  ad-  At  this  orisis  Franklin  stepped  fortiiy  an«l 

vanced  into  a  pnblic  library,  and  the  otlier  proposed  to  a  meeting  of  the  citisens  <p£ 

cotonies,  sensible  of  its  advantage,  began  Philadelphia,  a  plan  of  a  volantaiy  assoca-* 

to  form  similar  plans,  from  whence  ortgi-  ation  for  tlie   defence    of  the  province* 

nated  the  libraries  at  Boston,  New  York,  —This  was  approved  of,  and  signed  by 

Chariestown,  Sec ;  that  of  Philadelphia  be-  ifOO  penons  immediately.     Copies  of  i^ 

ing  now  scarcely  inferior,  to  any  in  Eorope.  were  circulated  through  the  province,  and 

About  1738,  or  l7S9y  young  FrankUn  set  in  a  short  tune  the  number  of  signatures 

up  a  ueivqMper,  the  second  in  Philadel-  amoonted  to  10,000.    Franklin  was  chosen 

phia,  which  proved  very  profitable,  and  colonel  of  the  Phihidelphia  regiment,  but 

otherwise  nsdul,  as  afibrding  an  opportu-  he  did  not  think  proper  to  accq>t  of  the 

nlty  of  making  himself  known  as  a  political  honour.    > 

writer,  by  inserting  several  of  his  writhigs        Pnnnits  of  a  different  nature  now  occa- 
of  that  kind  into  it.     In  addition  to  his  pied  the  greatest  part  of  his  attention  for 
prioting'honse,  he  set  up  a  shop  to  sell  some  >'earB.  Being  always  much  addicted  to 
books  and  stationary,  and  in  1730  he  roar-  the  study  of  natural  philosophy,  and  Ihedis- 
ried  his  wife,  who  proved  very  useful  in  coveiy  of  the  Leyden  experiment  in  electri* 
assiiting  to  manage  the  shop,  &c.    He  af*  city  havmg  rendered  that  science  of  gene- 
terwards  began  tor  have  tome  leisiuv,  both  ral  curiosity,  Mr.  Franklin  applied  himself 
for  reading  books  and  writing  them,  of  to  it,  and  soon  began  to  distingnidi  himaelF 
which  he  gave  many  specimens  from  time  in  that  way.    He  engaged  in  a  coarse  of 
to  time.  In  1732  he  began  to  publish  Poor  electrical  experiments  with  all  the  ardour 
Richard's  Almanack,  which  was  continued  and  thirst  for  discovery  which  characterized 
for  many  years.    It  was  always  remarkable  the  philosophers  of  that  day.    By  these  he 
for  the  numerous  and  valuable  concise  max*  was  enabled  to  make  a  number  of  inpor- 
ims  it  contained  for  the  economy  of  human  tant  discoveries,  and  to  propose  theories  to 
life,  all  tending  to  exhort  to  industry  and  account  for  various    phenomena,    which 
frugality;  and,  in  the  almanack  for  the  have  been    generally   adopted,   and  will 
last  year,  all  the  maxims  were  collected  in  pfobably  endure  for  a  long  time.  Hisobser- 
an  address  to  the  reader,  entitled  the  Way  vations  he  communicated  in  a  series  of  let- 
to  Wealth.    Hiis  has  been  translated  into  ters  to  his  friend  Mr.  ColUnson,  the  first  of 
various  languages,  and  inserted  in  various  which  is  dated  March  28,  1747.    In  these 
publications.    It  has  also  been  printed  on  a  he  makes  known  the  power  of  points  in 
lar^e  dieet,  proper  to  be  framed  and  hung  drawing  and  throwing  off  the  electric  mat- 
up  in  conspicuous  places  in  all  houses,  as  it  ter,  which  had  hitherto  escaped  the  notice 
very  well  disserves  to  be.     Mr.  Franklin  of  electricians.    He  also  made  the  disco- 
became  gradually  more  known  for  his  po-  very  of  plus  and  miiMf,  and  of  pomtkae  and 
fitical  talents,  and  in  the  year  1736,  he  mgaiice  state  of  electricity ;  from  whence^ 
was  appointed  derk  to  the  general  assem-  in  a  satislkctoty  manner,  he  explained  the 
biy  at  Pennsylvania,  and  was  re-elected  by  phenomena  of  the  Leyden  phial,  first  ob- 
^Mcceeding  assemblies  for  several  year»,  tiU  served  by  Cnnens,  or  Muschenbroeeh,  which 
>•  was  chosen  representative  fr>r  the  dty  had  much  perplexed  phikwopbers.  Heshew- 
.ef  Philadelphia ;  and  in  1757  he  was  ap-  ed  that  the  bottle,  when  charged,  contained 
jMbted  pos^nlaster  to  that  dtv.    In  1738  no  more  electricity  than  before,  but  that 
lie  fbrmed  the  first  fire  company  there,  to  as  much  was  taken  from  one  side  as  was 
extingnidh  and  Vn^ent  fires  and  the  bum-  tlirown  on  the  other,  and  that  to  dischaige 
ing  of  houses ;  an  example  which  was  soon  it,  it  was  necessary  to  make  a  commnnicatloa 
followed  by  other  penons  and  other  places,  between  the  two  sides,  by  wUcfa  the  eqniU- 
And  soon  after  he  suggested  the  plan  for  an  brium  might  be  restored,  and  that  then  no 
association  for  hisaring  houses  and  ^ps  signs  of  electricity  would  renudn.   He  then 
fhim  losses  by  fire,  which  was  adopted,  and  deraonstnited,   by    experiments,   that  the 
the  asMciatiou  continues  to  this  day.    In  electricity  did  not  reside  in  the  coating, 
the  year  1744,  daring  a  war  between  France  as  had  been  supposed,  but  hi  or  upon  the 
and  Great  Britun,  some  Frendi  and  Indi*  glaas  itself.    AfVer  a  phial  was  dnrged,  bo 
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remofed  the  coaling,  and  foand  that  npon     the  spirited  replies  of  the  Assembly  to  tlie 

applying  ^  new  coating,  the  shock  miight  messages  of  the  governors.    His  uiflnence 

atifl  be  received.    In  the  year  1749  he  first  in  the  body  was  very  great ;  this  arose  nilt 

suggested  his  idea  of  ezpfauning  the  pheno-  6om  any  superior  powers  of  eloquence,  he 

znena  of  tfaonder-gosts,  and  of  the  aurora  spoke  but  seldom,  and  he  was  never  known 

borealis,   upon  electrical  principles.     He  to  make  an  ehiborate  harangue;  his  speeches 

pointed  out  many  particulan  in  which  light-  often  consisted  of  a  single  sentence,  or  a 

ning  and  dectridty agreed,  and  he  adduced  well  told  story, 'the  moral  of  which  was 

many  facta,  and  reasonmg  from  iacts,  in  always  obviously  to  the  pohit    He  never 

support  of  his  positions.    In  the  same  year  attempted  the  flowery  fields  of  oratory  ; 

be  conceived  fiie  bold  and  grand  idea  of  his  manner  was  plam  and  mild ;  his  style  in 

ascertaming  tlie  truth  of  his  doctrine  fa^  ae-  speaking  was  like  tltat  of  his  writings,  siin- 

Uially  drawing  down  the  forked  lightning  by  ple^  unadorned,  and  remarkably  concise, 
means  of  sharp  pointed  iron  rods,  raised  in  With  this  plam  manner,  and  his  penetrating; 
the  region  of  the  clouds,  from  whence  he  and  solid  jndgment^he  was  able  to  confound 
derived  his  method  of  securing  buildings    the  most  eloquent  and  subtle  of  iris  adver- 

and  ships  from  lightning.    It  was  not  until  saries,  to  confirm  the  opinions  of  his  friends, 

the  summer  of  1752  that  he  was  enabled  to  Bnd  to  make  converts  of  the  unprejudiced 

complete  his  grand  discovery  of  the  elec-  who  had  opf>osed  him ;  with  a  single  obser- 

trical  kite,  which  being  raised  up  into  the  ▼ation  he  has  rendered  of  no  avail  a  long 

clouds,  brought  thence  the  electricity  or  And  elegant  discourse,  and  determhied  tlie 

lightning  down    to    the  earth,   and    M.  fiite  of  a  question  of  importance. 
D'Alchard  made  the  experiment  about  the        In  the  year  1749,  he  proposed  the  plan 

same  time  In  Fhmce,  by  foQowing  the  track  of  an  academy  to  be  erected  in  the  city  of 

which  Franklin  had  before  pointed  out.  Philadelphia  as  a  foundation  for  prosperity, 

The  letters  which  he  sent  to  Mr.  Collin-  to  erect  a  seminary  of  learning  more  ekten- 

son,  it  is  said,  were  refused  a  place  among  sive  and  suitable  to  fiiture  circumstances : 

the  papers  of  the  Royal  Society  of  London^  and  in  tiie  beginning  of  1750,  three  of  the 

and  Mr.  ColUnson  published  them  in  a  sepa-  schools  were  opened,  namely,  the  Latin 

late  volume,  under  flie  title  of  New  Ezpe-  and  Greek  schools,  the  Mathematical,  and 

riments  and  Observations  on  Electricity,  the  English  schools.    lUs  foundation  soon 

made  at  Philadelphia,  in  America;  which  after  gave  rise  to  another  more  extensive 

were  read  vrith  avidity,  and  soon  translated  college,  incorporated  by  charter.  May  ^, 

into  diflerent  languages.    His  theories  were  1755,  which  still  subsists,  and  hi  a  very  flou- 

at  first  opposed  by  many  philosophers,  some  rishing  condition.  In  175f ,  he  was  instrumoi. 

of  them  members  of  the  Royal  Society  of  tal  in  the  establishment  of  the  Pennsylvania 

London ;  but  in  1755,  when  he  returned  to  Hospital,  for  the  cure  and  relief  of  indigent 

that  city,  they  voted  him  the  gold  medal  invalids,  which  has  proved  of  the  greatest . 

which  b  annnally  given  to  the  person  who  use  to  tlmt  chiss  of  peraons.    Having  con-^ 

presents  the  best  paper  on  some  interesting  ducted  himself  so  well  as  Post-master  to 

snbfect.    He  was  also  admitted  a  member  Philadelpliia,  he  was,  in  1753,  q>pointed 

of  the  society,  and  had  the  degree  of  doctor  Deputy  Post-master  General  to  the  whole 

of  faiws  conferred  upon  him  by  s<;veral  uni-  of  the  British  colonies, 
vetsities ;  but  at  tins  time,  by  reason  of  the        The  colonies  being  much  exposed  in  their 

war,  which  broke  out  between  Great  Bri-  frontiers  to  depredations  by  the  Indians 

tain  and  France,  he  returned  to  America,  and  the  French ;  at  a  meeting  of  commls- 

and  interested  liimself  m  the  public  affairs  of  sionen  for  several  provinces,  Mr.  Franklin 

thatccnntry.  Indeed,  he  had  done  this  long  proposed  a  phm  for  (heir  general  defence, 

before,  for  although  philosophy  was  a  prin-  to  establisii  in  the  colonies  a  general  go-. 

dpal  object  In  FVankim'a  pursuit  for  seve-  vemment,  to  be  adnunistered  by  a  presi- 

ral  years,  he  did  not  confine  himself  to  it  dent  general,  appointed  by  the  crown,  and 

alone.     In  the  year  1747  he  became  a  by  a  grand  oouncil,  consisting  of  memben^ 

member  of  the  General  Assembly  of  Phih-  chosen  by  the  representatives  of  the  differ. 

a  friend  to  tlie  rights  of  the  ent  colonies ;  a  plan  which  was  unanimously 


people  from  his  mfimcy,  he  soon  distinguish-  agreed  to  by  the  commissioners  present, 

ed  himself  as  a  steady  opponent  to  the  unjust  The  plan,  however,  had  a  singular  fate:  it 

schemes  of  the  proprietaries.    He  was  soon  was  disapproved  of  by  the  mintstiy  of  Great 

looked  up  to  as  tlie  head  of  the  opposition,  Britam,  because  it  gave  too  mnch  power 

and  to  liim  have  been  attributed  many  of  to  the  representatives  of  the  people;  audit 
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VI9  regretted  by  eveiy  assemblj  n  giving  cal  instrmnest  ealled  tte  AnDODica,  formed 

to  the  president  geiieral,  wiio  was  to  be  the  ofgljuses,  played  open  by  the  fingers. 

lepresentattve  of  the  crown,  an  inflnence  In  tiie  semmer  of  176S,  he  retiinipd  ta 

greater  than  appeared  to  th^  proper  in  a  America;  on  his  pas^aire  to  which  be  ob- 

plan  of  government  intended  for  freemen,  served  the  singular  effect  prodaoed  by  a|n- 

Perhaps  this  r^ection,  on  both  sidet,  is  the  tation  of  a  vessel  containing  oil  floating  on 

strongest  proof  tliat  could  be  adduced  of  water :  the  npper  surfiu^  of  tiie  oil  remaii^ 

the  excellence  of  it,  as  suited  to  the  sitna-  ed  smooth  and   undisturbed,   whilst   the 

lion  of  Great  Britain  and  America  at  that  water  was  agitated  with  the  utmost  com- 

time.    It  appears  to  liave  steered  directly  motion.    On  bis  return  he  received  the 

in  the  middle,  between  the  opposite  in-  thai^ks  of  the  Assembly  of  Pennsylvania, 

terests  of  both.    Whether  the  adoption  of  which  having  annually  elected  him  a  mem« 

this  plan  would  have  prevented  tlie  separa-  ber  in  bis  absence,  he  again  took  his  seat  in 

tion  of  America  from  Great  Britain,  is  a  this  body,  and  continued  a  steady  defender 

question  which  might  afford  much  room  for  of  the  liberties  of  the  people, 

speculation.  In  1764,  by  the  intrigues  of  the  proprie- 

In  the  year  1755,  General  Braddock,  taries,  Franklin  lost  his  seat  in  the  assembly, 

with  some  regiments  of  regular  troops  and  which  he  had  possessed  for  14  years ;  but 

provincial  levies,  was  sent  to  dispossess  tbe  he  was  immediately  appointed  provincial 

French  of  the  posts  upon  whidi  they  had  agent  to  England,  for  which  country  he 

seised  in  the  back  settlements.    After  tbe  presently  set  out 

men  were  all  ready,  a  difficulty  occurred  In  1766,  he  was  examined  before  tbe 

which  had  nearly  prevented  the  expedition :  parliament  relative  to  the  stamp  act;  which 

this  was  the  want  of  vraggons.    Franklin  was  soon  after  repealed.    The  same  year 

now  stepped  forward,  and  with  the  assis-  he  made  a  journey  into  Holland  and  Ger- 

tance  of  his  son,  in  a  little  time,  procured  many,  and  another   into  France  ;    being 

150.  After  the  defeat,  of  Braddock,  Frank*  every  where  received  with  the  greatest  re- 

lin  introduced  into  the  assembly  a  bill  for  spect  by  the  literati  of  all  nations, 

organizing  a  militia,  and  had  the  dexterity  In  1773,  he  attracted  tbe  public  atten- 

to  get  it  passed.  Id  consequence  of  this  act  tion  by  a  letter  on  the  duel  between  Mr. 

a  very  respectable  militia  was  formed,  and  Whately  and  Mr.  Temple,  concerning  tbe 

Franklin  was  appointed  colonel  of  tbe  regi-  publication  of  Governor  Hutchinson's  let- 

ment  of  Philadelphia,  which  consisted  of  iers,  declaring  that  he  was  the  penon  who 

tSOO  men ;  in  which  capacity  he  acquitted  had  discovered  those  letters.    On  the  29th 

himself  with  much  propriety,  and  was  of  sin-  of  January,  next  year,  he  was  examined 

gular  service ;  though  this  militia  was  soon  before  the  privy- council,  on  a  petition  he 

after  disbanded  by  the  En;p1ish  ministry.  had  presented  long  before,  as  agent  for 

In  1757,  he  was  sent  to  England  with  a  Massachusetts  Bay,  against  Mr.  Hotchin- 

petition  to  the  king  and  council,  against  the  son ;  but  this  petition  being  disagreeable  to 

proprietaries  irbo  refused  to  bear  any  share  the  nunistry,  it  was  precipitately  rejected, 

in  the  public  expenses  and  assessments,  and  Dr.  Franklin  was  soon  after  removed 

which  he  got  settled  to  the  satisfaction  of  from  bis  office  of  Post-master  General  for 

tbe  state.    After  the  completion  of  this  America.   Finding  now  all  efforts  to  restore 

bosmess,  Franklin  remained  at  the  court  of  harmony  between  Great  Britain  and  her 

Great  Britain  for  some  time,  as  agent  to  colonies  useless,  he  returned  to  America  in 

the  province  of  Pennsylvania ;  and  also  for  1775,  just  after  the  commencement  of  hos- 

tfaose   of  Massachusetts,   Maryhmd,  and  tilities.    Being  named  one  of  the  delegates 

Georgia.    Soon  after  this  he  published  his  of  the  Continental  Congress,  he  had  a  prin- 

Canada  pamphlet,  in  which  he  pointed  out,  cipal  share  in  bringing  about  the  revohition 

in  a  very  forcible  manner,  the  advantages  and  dechwation  of  independency  on  the  part 

that  would  result  from  the  conquest  of  Sm  of  the  colonies. 

provmce  from  the  French.    An  expedition  In  1776,  he  was  deputed  by  Congress  to 

was  accordingly  planned,  and  the  command  Canada,  to  negociate  with  the  people  of 

given  to  General  Wolfe;  the  success  of  that  country,  and  to  persuade   them  to 

which  is  well  known.    He  now  divided  his  throw,  off  the  British  yoke ;  but  tlie  Cana- 

thne,  indeed,  between  philosophy  and  po-  dians  had  been  so  much  disgusted  with  tbe 

litics,  rendering  many  services  to  both.  .  hot  seal  of  the  New  Englanders,  who  had 

Whibt  here,  he  invented  the  elegant  musi-  bnnit  some  of  their  chapels,  that  they  re- 
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fased  to  Ibten  to  the  proposals,  though  en*  papers  inserted  in  the  Philosophical  Tfam* 

forced  by  all  the  arguments  Dr.  Franklin  actions,  from  the  year  1767  to  1774. 

could  make  use  of.    On  his  return  to  Phi-  "^  FRANKS.    See  Letter. 
ladelphisy  Congress,  sensible  how  much  he        FRAPPING,  in  na%al  afiairs,  the  act  of 


esteemed  in  France,  sent  him  there  to  crossing  and  drawing  together  the  several 

put  a  finishing  hand  to  tlie  private  negocia-  parts  of  the  tackle,  or  other  complication  of 

tion  of  Mr.  Silas  Deane ;  and  this  impor-  ropes,  which  had  been  abeady  strained  to 

tant  commission  .was  readily  accepted  by  their  utmost  extent ;  in  this  sense  it  resem- 

the  doctor,  thou^  then  iu  the  71st  year  of  bles  the  operation <»f  bracing  a  drum.    The 

his  age :  the  event  is  well  known ;  a  treaty  Trapping  increases  tension,  and  consequently 

of  alliance  and  commerce  was  signed  be-  adds  to  tlie  security  acquired  by  the  pur- 
t^reen  France  and  America ;  and  M.  le  Roi     chase. 

asserts,  that  the  doctor  had  a  great  sbare  in        FRAUD.    All  deceitful  practices  m  de< 
the  transaction,  by  strongly  advising   M.  frauding,  or  endeavouring  to  defraud,  ano- 
Maurepas  not  to  lose  a  single  moment  if  he    ther  of  his  own  right,  by  means  of  some 
^srished  to  secure  the  friendship  of  America,  artful  device,  rontrary  to  the  pbua  rules  of 
and  to  detach  it  from  the  mother  country.  common  honesty,  are  condenmed  by  the 
In  1777,  he  was  regubrly  appointed  Pie-  common  law,  and  punishable  according  to 
nipotentiary  from  Congress  to  the  French  the  heinousness  of  the  offence, 
court;  but  obtained  leave  of  dismission  in        Hie  distinction  laid  down,  as  proper  to 
1780.    Haviflf  at  length  seen  the  full  ac-  be  attended  to  in  all  cases  of  this  kind,  is 
complishment  of  his  wishes,  by  the  conclu-  this,  that  in  sudi  impositions  or  deceits, 
sion  of  the  peace  in  1785,  which  gave  in-  where  common  prudence  might  guard  per* 
dependence  to  America,  he  became  desir-  sons  from  the  offence,  it  is  not  indictable, 
oas  of  revisiting  his  native  country :  he  but  the  party  is  left  to  his  civil  remedy ;  but 
therefore  requested  to  be  recalled ;  and,  where  fiilse  weights  or  measures  are  used, 
after  repeated  solicitations,  Mr.  Jefferson  or  false  tokens  produced,  or  such  measures 
was  appointed  in  his  stead.    On  the  arrival  taken  to  defraud  or  deceive,  as  people  can- 
of  his  successor,  he  repaired  to  Havre  de  not  by  any  ordinary  care  or  prudence  be 
Grace,  and,  crossing  the  channel,  landed  at  guarded  against,  there  it  is.  an  offence  in- 
Newport  in  the  Isle  of  White,  firom  whence,  dictable.    Persons  convicted  of  obtaining 
after  a  favourable  passage,  he  arrived  safe  money  or  goods  by  false   pretences,   or 
at  Philadelphia,  in  September  1785.    He  senduig  threatening  letters  to  extort  money 
was  received  amidst  the  acclamations  of  a  or  goods,  may  be  pnnisbed  by  fine  and  im* 
vast  multitude,  who  Hocked  firom  all  parts  prisonment,  or  by  pHlory,  whippuig,   or 
to  see  him,  and  who  conducted  him  in  tri-  transportation.    SO  G.  II.  c.  24. 
umph  to  his  own  bouse;  where  in  a  few        FRAXINUS,   in  botany,   English  ^th^ 
days  he  was  visited  by  the  members  of  tretf  a  genus  of  the  Polygamia  Dioeeia 
Congrem,  and  the  principal  inhabitantB  of  chiss  and  order.    Natural  order  of  Sepia* 
Philadelphia.     He  was  afterwards  twice  riae.    Jasminese,  Jussieo.    EssentfaU  cfaarac* 
chosen  President  of  the  Assembly  of  Phila-  ter ;  hermaphrodite;  calyx  none,  or  Ibur- 
delphia ;  but  his  increasmg  infirmities  ob-  parted ;  corolla  none,  or  foor-petalled ;  sta- 
liged  him  to  ask  permission  to  retire  and  niins  two ;  pistal  one ;  seed  or  capsule  one, 
spend  the  remainder  of  his  life  in  tranquil-  lanceolate.    There  kre  four  species.    The 
lily,  which  was  granted  m  1788.    After  this  wood  of  the  ash-tree  is  in  great  use  among 
the  infirmities  of  age  increased  fast  upon  several  artificers,  as  vrheel-vrrights,  cart- 
him;  he  became  more  and  more  afflicted  vnrights,  carpenters^  turners,  &c.  also  for 
vridi  the  gout  and  the  stone  till  the  time  of  making  ploughs,  harrows,  aiile-trees,  oan, 
Iiis   death,   which  happened  the  17  th  of  &c.    It  is  said  to  be  as  lasimg  for  build- 
April,  1790,  about  11  o'clock  at  night,  at  ing  as  oak,  and  often  preferred    before 
84  years  of  age,  leaving  one  son,  Governor  it;  though  the  tuober  of  the  trunk  greatly 
William  Franklin,  a  lealous  loyalist,  who  excels  that  of  a  bough.    Some  ash  is  ala> 
now  resides  in  London;  and  a  daughter,  so  curiously  veined,  that  the  cabinet-makers 
married  to  Mr.  William  Beach,  merchant  think  it  equal   to  ebony,  and  call  it  green 
in  Philadelphia.  ebony ;  so  that  the  woodmen,  who  light 
Dr.  Fnmklin  was  author  of  many  tracts  upon  such  trees,  may  have  for  it  what  they 
on  electricity  and  other  branches  of  natural  vrill.    The  season  tor  felling  this  tree,  is 
phikMophy,  as  well  as  on  political  and  mis-  fipom  November  to  February;  for  if  cut 
eellaneotts  sabjecU.     He  had  also  many  down  too  eariy,  or  too  late,  it  is  liable  to 
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tlM  vettm.  The  aah  is  hiiHAil  to  com  linds, 
and  therefore  should  be  planted  either  in 
hedges  or  damps,  at  aboot  nine  or  ten  feet 
distiBce* 

VRECKLES,  spots  of  a  yellowish  co- 
loar,  of  the  bigness  of  a  leatile-seed,  scat* 
tered  over  the  Ihce,  neck,  and  hands. 
Freckles  are  eitiier  natoral^  or  proceeding 
acddentaUy  from  tfie  jaondioe,  or  the  ac* 
tion  of  the  ton  npon  the  part  Heat,  or  a 
sadden  change  of  the  weather,  will  often 
cause  the  skin  to  appear  of  a  darker  oo» 
lour  than  natural,  and  thereby  produce 
irfaat  is  called  tan,  sunbom,  &c.  which  seem 
to  difier  only  in  degree,  and  nsoaHy  disap- 
pear in  winter. 

Penons  of  a  fine  complexion,  and  those 
whose  hair  is  red,  are  the  most  subject  to 
freckles,  especially  in  those  parts  which 
they  expose  to  the  air. 

FEEE  bauky  ia  law,  is  the  widow's 
share  of  her  husband's  c6pytiold,  or  custo- 
mary lands,  in  the  nature  of  dower,  which 
is  variable  according  to  the  customs  in  dif- 
ferent places.  In  some  manors  it  is  one 
third,  sometimes  half,  sometimes  the  whole 
(luring  her  widowhood,  of  all  the  copyhold 
or  castoaury  land  which  her  husband  died 
possessed  of.  In  some  places,  by  custom, 
she  holds  them  only  doring  her  chaste 
vidmty. 

FREEHOLD  may  be  in  deed  or  in 
law.  A  freehold  in  deed,  is  actual  seisin  of 
lands  or  tenements  in  fee-simple,  fee-tail, 
or  for  life.  A  freehold  in  hiw,  is  a  right  to 
such  lands  or  tenements  before  entry  or  sei- 
zure.  So  there  is  a  seisin  in  deed,  and 
a  seisin  in  law ;  a  seisin  in  deed,  is  when  a 
corporal  possession  is  taken,  and  a  seisin  in 
law  is  where  lands  descend  before  entry,  or 
where  something  is  done  which  amoonts  in 
law  to  an  actual  seisui.  Tenant  in  feo-sim- 
ple,  or  foe-tail,  for  life,  is  said  to  have  a 
frediold,  so  called,  because  it  distinguishes 
it  fiwm  term  of  years,  chattels  upon  cer- 
tain interests,  lands  in  villenage,  or  custo- 
mary or  copyhold  lands.  See  Fbs-simplb. 
A  (Wsehokl  cannot  be  conveyed  to  pass  in 
fulnro,  for  then  there  would  be  want  of  a 
tenant  against  whom  to  bring  a  precipe, 
and  therefore,  notwithstanding  such  convey- 
ance, the  freehold  contfaraes  in  the  vendor ; 
bat  if  livery  of  seisui  be  aflerwards  given, 
tlsrtreehold  from  thence  passes  to  the  ven- 
dee. A  man  is  said  to  be  seised  of  free- 
hold,  but  to  be  possessed  of  other  estates, 
as  of  copytiold  lands,  leases  for  years,  or 
eeods  and  cbittels.    See  Estatb  and  FsB- 
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FR^  itmu^  a  whitish  stone,  dug  up  in 
many  parts  of  Enghmd,  that  works  like  ala- 
baster, but  is  more  hard  and  durable ;  be- 
ing of  excellent  use  in  building.  Sec,  It  is 
a  kind  of  the  grit-stone,  but  finer  sanded, 
and  a  Smoother  stone,  and  is  called  free, 
from  its  being  of  such  a  constitution  as  to 
cut  freely  in  any  direction:  such  is  the 
Porthind^tone,  and  the  free-stone  of<Keut 

FREIGHT  is  the  consideration  money 
agreed  to  be  paid  for  the  use  or  hire  of 
a  ship,  or,  in  a  larger  sense,  the  burthen  of 
such  ship.    The  freight  is  most  frequently 
determmed  for  the  whole  voyage,  without 
respect  to  time"';  somethnes  it  depends  on 
time ;  in  the  former  case  it  is  either  fixed  at 
a  certain  snm  for  the  whol6  cargo,  or  so 
nrach  per  ton,  barrel,  bulk,  or  other  weight 
or  measure,  or  so  much  per  cent,  on  the  va- 
lue of  the  cargo.     If  a  certain  snm  be 
agreed  on  for  the  freight  of  tile  ship,  it  must 
all  be  paid,  although  the  ship,  when  mea- 
sured, should  prove  smaller,  unless  the  bur- 
then be  warranted.  If  tlie  ship  be  freighted 
for  transporting  cattle  or  slaves,  at  so  mudi 
per  head,  and  some  of  them  die  on  the 
passage,  freight  is  only  due  for  such  as  are 
deUvered  alive ;  if  for  lading  them,  it  is  due 
for  all  put  on  board.    When  a  whole  ship 
is  freighted,  if  tlie  roaster  suffer  any  goods 
besides  those  of  the  freight  to  be  put  on 
board,  lie  is  liable  for  damages.    If  tlie 
voyage  be  completed   accordmg    to    the 
agreement,  without  any  accident,  the  mas- 
ter has  a  riglit  to  demand  the  f^re^t  before 
the  delivery  of  the  goods ;  but  if  sudi  deli- 
very is  prevented  by  negligenoe,  or  acci- 
dents,  the   parties   will    be   reciprocally 
responsible  in  the  following  manner:  If  the 
merchant  should  not  load  tiie  ship  within 
the  time  agreed  on,  the  master  mny  engage 
with  another,   and  recover  damages.     If 
the  merchant  recal  the  ship  after  she  is  hi- 
den  and  sailed,  he  mqst  pay  the  whole 
freight ;  but  if  he  unload  before  the  ship 
has  actually  sailed,  he  will  in  sach  case  only 
be  responsible  for  damages.    If  the  mer- 
chant load  goods  which  are  not  lawfol  to 
export,   and  the  ship  be  prevented  from 
proceeding  on  that  account,  he  must  never- 
theless pay  the  freight.    If  the  master  be 
not  ready  to  proceed  on  the  voyage  at  the 
time  stipulated,  the  merchant  may  load  the 
whole,  or  part  of  tlie  cargo,  on  board  ano« 
ther  ship,  and  recover  damages ;  but  any 
real  casualties  will  release  the  master  from 
all  damages.    Ifan  embargo  belaid  on  the 
sh^  before  she  sail,  the  charter^nurty  is  dis- 
sol^ved,  and  the  merchant  pays  the  expenses^ 
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of  loading  and  unloading;  bat  if  the  em- 
Uargo  be  only  for  a  short  limited  time,  the 
voyage  ahall  be  perfoirocd  when  it  expire*, 
and  neither  party  ia  liable  for  damages.  If 
the  niaster  sail  to  any  other  port  than  that 
agreed  on,  without  necessity,  he  must  sail 
to  the  port  agreed  on  at  hi$  own  expense, 
SDd  is  also  liable  for  any  damages  in  conse- 
quence thereof.  If  a  ship  be  taken  by  the 
enemy,  and  retaken  or  ransomed,  the  char- 
ter-party continues  in  force.  If  the  n»sler 
transfer  the  goods  from  his  .own  sliip  to 
another,  without  necessity,  and  they  perish, 

he  is  r«ponM*>*«  **'  *^*  ^*  ^^*^^  "^  *** 
charges ,  but  if  his  own  ship  be  in  immi* 

nent  danger,  the  goods   may  be  put  on 
board  another  ship  at  the  risk  of  the  owner. 
If  a  ship  be  freighted  out  and  home,  and  a 
MOD  agreed  on  for  the  whole  voyage,  no- 
thif^  becomes  due  until  the  return  of  such 
ship.    If  a  certaiu  som  be  specified  for  the 
homeward  voyage,  it  is  due,  although  the 
correspondent  abroad  should  have  no  gpods 
to  send  home.    A  ship  was  freighted,  to  a 
particutor  port  and   home,   a  particular 
freight  agreed  upon  for  the  homeward  voy- 
age, with  an  option  reserved  for  the  corres- 
pondent to  decUne  it,  unless  the  ship  ar- 
rived before  a  certain  day.    The  master 
did  not  go  to  the  port  agreed  on,  and  Aere- 
fore  became  liable  to  damages;  the  obli- 
gation being  absolute  on  his  part,  and  con* 
ditional  only  on  the  part  of  the  freighter. 
If  the  goods  be  damaged  without  fiiult  of 
the  ship  or  master,  the  owner  U  not  obliged 
to  receive  them  and  pay  the  freight;  but 
lie  most  either  receive  or    abandon  the 
whole,  he  cannot  receive  those  that  are  not 
damaged,  and  reject  the  othew.    If  the 
goods  be  damaged  through  the  insuffiaency 
of  the  ship,  the  master  is  liable  for  the 
same ;  but  if  it  be  owing  to  stress  of  we*. 
Hier,  he  is  not  accountable.    If  part  of  the 
goods  be  thrown  overboard,  or  taken  by 
the  enemy,  the  part  delivered  pays  freight. 
The  master  u  accountable  for  all  the  goods 
received  on  board  by  himself  and  mariners, 
unlett  they  perish  by  the  act  of  God,  or  the 
king's  enemies.    The  master  is  not  liable 
for  leakage  of  liquora,  nor  accounUble  for 
contents  of  packages,  unless  packed  in  hU 


FRESCO,  in  painting,  an  Italian  word 
DOW  miivecsaUy  adopted,  signifying  paint- 
ings  performed  on  the  walls  of  palaces  and 
churches.  There  cannot  be  a  doubt,  that 
tliis  was  the  original  method,  in  which  all 
iBffe  subjecti  were  don^  hnmediately  after 
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the  discovery  of  the  art  of  expressiDg  Ibrmf 
and  substances,  by  tlie  judicious  disposition 
of  different  coloured  earths  diluted  with 
water.  >  Savages  found  in  a  complete  state 
of  nature,  who  knew  nothmg  more  than 
her  immediate  dictates,  have  been  found 
covered  with  colours,  collected,  and  used 
on  their  persons  by  instinct ;  and  some  have 
even  demonstrated  genius,  in  workmg  the 
beautiful  mantles  and  helmets  formed  of 
leathers  of  the  most  vivid  tints  t  one  step 
more  would  have  produced   paintmg  on 
walls,  but  it  was  reserved  for  the  ancient 
Grecians  to  enlighten  and  benefit  the  world 
by  the  sopenor  talents  they  had  received 
and  cultivated ;  it  would  be  vain  to  enter 
into  an  investigation  when  their  attempts 
arrived  to  that  state  of  comparative  per* 
fection,  which  produced  tlie  delineation  of 
figures  on  phuter  or  sunilar  composition ; 
we  must,  therefore,  be  satisfied  with  de- 
scribmg  some  still  extant  of  very  great  anti* 
quity,  and  mentioning  the  modem  method 
of  using  the  colours. 

It  may  reasonably  be  supposed,  that  tite 
first  pictures  painted  in  this  way  were  ex- 
tremely mde^  and  probably  did  not  consist 
of  more  than  two  colours,  a  light  one  for 
the  ground,  and  a  dark  for  the  outlines ;  for 
blendmg  the  tints  most  have  been  the  re-  , 
suit  of  experience,  and  some  degree  of 
freedom.  This  supposition  may  be  illus- 
trated by  referring  to  the  valuable  vases 
brought  from  Hercuhmeion,  by  the  faite 
.  Sir  WilUam  Hamilton,  and  now  deposited 
in  the  British  Museum ;  those,  and  the  paint- 
ings found  m  the  same  city,  were  in  all 
probability  the  performances  of  Italians, 
but  as  the  art  was  then  evidently  in  its 
infancy,  the  Greeks  might  not  have  excel- 
led their  imitators,  indeed  painting  must 
have  been  considered  by  that  ingenious 
people  as  an  art  inferior  to  that  of  sculp- ' 
tore,  which  accounts  for  the  superior  ex- 
cellence, and  earlier  improvements,  in  the 

latter. 

The  appendn  to  the  Abb^  Barthelemy's 
traveb  in  Itsily  coaCaim  several  ciurious  re- 
marks on  Uercnhmeum,  by  Count  Caylus 
and  otheiB,  and  Du  Theil ;  the  latter  sup- 
poses that  the  destruction  of  this  city  hap- 
pened in  the  year  471.  Caylus,  on  treating 
upon  the  ancient  paintings  discovered,  ob- 
serves, '<  As,to  their  designing,  it  is^  dry, 
and  hardly  ever  exceeds  the  idea  of  a  fine 
statue.  The  composition  is  hi  general  cold, 
for  the  same  reason  that  the  design  is  dry. 
In  foot  a  ligmw  is  not  grouped,  though  it 
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be  placed  with  otfaefs ;  and  statnes,  in- 
tended at  first  to  stuid  alone,  will,  with 
di£culty,  enter  into  composition  without 
some  alteration ;  though  the  Diana  in  the 
Thesus,  and  the  woman  with  wings  in  the 
Telephns,  are  more  contrasted,  and  have 
anair  of  motion. 

**  The  general  taste  of  the  composition  is 
i«aiariud>ley  not  only  for  its  reserohlance  to 
■tatuest  as  I  have  observed  before,  bat  to 
bas  relicts  also.  It  is  clear  that  the  authors 
had  them  present  to  their  imagination,  and 
that  they  had  made  on  their  minds  a  veiy 
lively  impression. 

*^  The  demi-tints  are  of  an  olive  grey,  or  of 
a  yellowish  or  reddish  cast,  and  the  shades 
of  red,  mixed  with  black.  The  draperies, 
in  general,  are  made  with  lijttle  plaits,  formed 
of  light  and  flexible  stufls,  after  the  style 
of  Roman  scnlptnre."  The  picture  of 
Telephtts  is,  however,  an  exception,  and 
seems  to  lead  the  author  to  think,  that  the 
artist  who  peiformed  this  piece,  was  supe- 
rior to  those  who  executed  the  others. 

In  the  aggregate  there  arc  no  groupes, 
harmony,  or  cloro  obicuro.  Each  figure 
stands,  as  it  were,  independent,  with  its 
oim  light  and  shade  only,  neither  receiving 
reflected  light  fi-om  the  next,  nor  casting 
shade  on  it ;  nor  are  the  shades  broken,  but 
done  with  the  same  colour  as  the  half  tints, 
and  have  merely  less  white ;  this  peculia- 
rity  arose  from  their  deficiency  in  the 
science  of  perspective,  which  reduced  the 
artist  to  the  necessity  of  making  the  gra- 
duation of  distance  by  the  fiuntness  of  his 
colours.  *'  For  the  rest,"  adds  the  Count, 
'*  the  pictures  are  done  with  ease,  the  touch 
is  bold,  and  the  pencil  handled  freely,  the 
colouring  being  sometimes  laid  on  patches, 
and  sometimes  softened  down ;  in  a  woid* 
the  execution  is  light,  and  m  the  same  style 
yearly  as  we  paint  the  decorations  of  onr 
theatres,  the  whole  indicathig  a  great  prac- 
tice in  the  artists." 

Thus  much  Is  considered  necessary,  In 
order  to  show  that  the  adoption  of  many 
colours  in  Fresco  paintings,  took  phice  sub- 
sequent to  471  i  like  all  other  arts,  it  must 
have  been  improved  by  degrees,  and  it 
cannot  be  doubted,  that  the  great  masten, 
whose  bbours  still  adorn  the  numerous 
churches  and  pafauses  in  Italy,  contributed 
fau-gely  to  its  perfection,  though  it  b  well 
known  that  many  of  their  best  works  have 
sufieredfrom  damps,  wlach  it  is  presumed 
will  prevent  their  stability  wherever  it  pre- 
^b.    This  circumstaoce  has  operated  to 
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so  great  a  degree  in  St.  Peter's  at  Rome, 
that  most  of  the  old  pictures  have  been 
replaced  by  others  in  Mosaic.  See  Mo- 
saic. 

The  same  cause  bas  prevented  the  fte- 
<|uent  use  of  Fresco  painting  in  England, 
except  in  mansions  where  a  dry  air  is  con- 
stantly preserved,  the  necessity  of  this  pre- 
caution IS  demonstrated  at  present  in  the 
dome  of  St.  Paul's.  The  manner  of  per- 
forming this  description  of  painting,  is  to 
work  while  the  plaster  is  wet  vrhich  covers 
the  vrall  to  be  decorated,  consequently,  in 
the  execution  of  large  subjects,  the  process 
of  phtttering  most  immediately  precede  the 
brash  of  the  artist,  and  only  in  the  propor- 
tion he  works,  tluit  the  colours  may  incor- 
porate with  the  composition,  and  that  it 
may  not  absorb  t!te  water  which  dilutee 
them,  and  prevent  the  free  touches  intended 
for  effect. 

Vitravius,  who  calls  Fresco  painting  udo 
tedorioj  gives  an  accurate  account  of  tlie 
extreme  care  wliich  the  ancients  thought 
necessary  in  preparing  the  stuccoes  for  the 
colours,  and  it  must  be  admitted  that  they 
succeeded  admirably,  when  we  consider 
how  very  perfect  the  remains  of  their  pro- 
ductions now  are,  after  undergoing  the  sul- 
phurous inhumation  of  ashes,  caused  by  the 
eraption  of  Vesariiis,  one  thousand  three 
hundred  and  thirty  seven  yean  past  Hie 
moderns,  however,  conceive  that  their  lime 
and  sand  is  prefereole. 

Hie  design  intended  for  a  waD,  should 
be  drawn  on  paper,  or  any  substance  finom 
wlience  it  may  be  transferred  to  the  wet 
plaster ;  the  mode  of  proceeding  must  af- 
terwards be  similar  to  that  prattised  in 
painting  upon  canvass.  The  colours  should 
be  earths,  exclusively,  diluted  with  urater 
sufficiently  to  make  them  flow  freely,  but 
not  to  decompose  the  plaster  and  mix  its 
sttifece  vrith  them,;  long  soft  haired  brushes 
ahoohl  therefore  be  preferred. 

FRESH  sKt<,  in  bw,  is  such  a  ready  and 
earnest  following  of  an  offender,  as  never 
ceases  ftom  the  time  of  the  offence  being 
committed  or  discovered,  until  he  be  ap- 
prehended ;  and  tlie  effect  of  this,  in  the 
pursuit  of  a  felon,  is,  that  the  party  pur- 
suing shall  have  his  goods  again,  whereas 
otherwise,  they  are  forfeited  to  the  King. 
Anciently  the  bw  vras  strict  in  this  case» 
but  now  the  goods  are,  in  all  cases,  restored 
to  the  party. 

FRESH,  a  term  used  at  sea,  to  signify  « 
stnmg,  but  not  violeat  or  dangerous  wind : 
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bence,  when  tiie  gale  increases,  it  is  said  to  poweifiil  according  to  the  nature  of  the 

Iresben.    In  the  plural,  the  word  implies  bodies  in  question;  and  4,  the  iateipou- 

tbe  impetaosity  or  an  ebb-tide,  increasing  tion  of  extraneeos  bodies,  such  as  moistore, 

by  heavy  rains  and  flowing  out  into  the  dost,  Sec, 


I,  which  it  often  discolours  to  a  conside-  Innumerable  experiments  have  been  made 

nble  distance  from  the  shore,  so  that  the  for  the  purpose  of  determining  the  quantity 

bne  which  divides  the  two  colours,  may^be  of  obstruction,  or  of  friction,  which  is  pro- 

perceived  distinctly  for  a  great  length  idong  duced  in  particular  circumstances.     But 

the  coast.  the  results  of  apparently  similar  ezperi- 

FRET,  or  Frbttb,  m  architecture,  a  ments,  which  have  been  made  by  different 

kind  of  knot  or  ornament,  consisting  of  two  experimenters,  do  not  agree ;  nor  is  it  likely 

lists  or  small  fillets,  variously  interlaced  or  they  should,  since  the  least  'difference  of 

interwoven,   and  running  at  parallel  dis-  smoothness  or  polish,  or  of  hardness,  or  in 

tances  equal  to  their  breadth.     .  short,  of  any  of  the  various  concurring  dr- 

Frbt,  in  heraldry,  a  bearing  composed  of  cumstances,  produces  a  different   result, 

•ix  bars,  crossed,  and  variously  interlaced.  Hence  no  certain  and  determinate  rules  can 

Frbt,  in  music,  signifies  a  kind  of  stop  be  bid  down  with  respect  to  the  subject  of 

on  some  instruments,    particularly   bass-  fiiction.    Mr.  Vince,  who  has  done  much 

viob  and  lutes.    Frets  tfonsbt  of  strings  on  this  subject,  infers,  1,  That  friction  is  an 

tied  round  the  neck  of  the  instrument  at  unifi>rmly  retarding  force  in  hard  bodies, 

certain  distances,  within  which  such  and  not  subject  to  alteration  by  the  velocity, 

anch  notes  are  to  be  found.  except  when  the  body  is  covered  with  cloth. 

Fun  work,  that  adorned  with  frets.    It  woollen,  &c  and  in  this  ras^  thefiriction 

is  sometimes  used  to  fill  up  and  enrich  flat  increases  a  little  with  the  velocity,  f ,  Fric- 

empty  spaces,  but  is  mostly  practised  in  tion  increases  in  a  less  ratio  than  tlie  quan- 

rooA,  which  are  fretted  over  with  plaster-  tity  of  matter  or  weight  of  the  body.    This 

work.    Tbe  Italians  also  use  fret^works  in  increase,  however,  is  different  for  the  difie- 

the  mantling  of  chimneys,  with  great  figures ;  rent  bodies,  more  or  less,  nor  is  it  yet  suffi- 

a  cheap  piece  of  magnificence,  and  as  dura-  dently  known  for  any  one  body,  what  pro- 

ble  abnost  within  doors,  as  harder  matters  portion  the  increase  of  friction  bears  to  the 

in  the  weather.  increase  of  weight   S,  The  smallest  surface 

FRICTION,  in  mechanics,  the  rubbing  has  the  least  friction,  the  weight  being  the 

of  the  parts  of  engines  and  machines  against  same.    But  the  ratio  of  the  friction  to  the 

each  other,  5y  which  means  a  great  part  suiface  is  not  yet  accuntrly  known.    Mr. 

of  their  eiibct  is  destroyed.  Vince's  experiments  consisted  in  determin- 

It  is -hardly  possible  to  lay  down  general  ing  how  fkr  the  sliding  bodies  would  be 

rules  concerning  the  quantity  of  friction,  drawn  in  given  times,  by  a  weight  hanging 

since  it  depends  upon  a  multiplicity  of  dr-  freely  over  a  pulley.    This  method  would 

canstances,  as  the  structure,  finnness,  ebs-  both  shew  him  if  the  friction  was  a  eonstant 

tidty,  &c.  of  the  bodies  hibbing  against  retarding  force,  and  the  other  conclusions 

each  other.    Some  authors  maEe  fiiction  above  stated.    For  as  the  spaces  described 

npon  an  horixontal  plane^-eqnal  to  one-third  by  any  constant  force,  in  given  times,  are 

of  tbe  weight  to  be  moved ;  whilst  othen  as  the  squares  of  the  times,  and  as  the 

have  found  it  to  be  considerably  less.    Two  weight  drawing  the  body  is  a  constant  force, 

ol»iects  must,  however,  be  observed,  viz.  if  the  friction,  which  acts  in  opposition  to 

the  loss  of  power  which  is  occasioned  by  it,  the  wdght,  should  also  be  a  constant  force ; 

and  the  contrivances  which  have  been  made,  then  their  difference,  or  the  force  by 'which 

and  are  m  use,  for  the  purpose  of  duninish-  the  body  is  urged,  will  also  be  constant,  in 

ing  its  effects.    A  body  of  an  hofiaontal  which  case  the  spaces  described  ought  to 

jSioB  shoold  be  capable  of  being  moved  by  be  as  the  squares  of  the  times,  which  bap- 

the  application  of  the  least  force ;  but  this  pened  accordingly  in  the  experiments.    The 

is  not  the  case,  and  the  prindpal  causes  friction,  eateri$  ptgibua,  increases  with  the 

which  render  a  gmter  or  leas  quantity  of  weight  of  the  superincumbent  body,  and  al- 

force  necessary  for  it,  are,  1,  the  roughness  most  in  the  same  proportion.    The  friction, 

of  the  contiguous  surfoces ;  f,  the  irregula-  or  obatraction  which  arises  from  the  bend- 

rity  of  the  figure,  which  arises  either  from  ing  of  ropes  about  machmes,  b  influenced 

the  imperfect  workmanship,  or  from  the  by  a  variety  of  dreumstances,  such  as  thdr 

preasare  of  one  body  firom  tbe  other ;  3,  an  peculiar  quality,  the  temperature  of  the  at- 


,  or  attnctioni  which  is  more  or  less    mosphere,  and  the  diameter,  orcnrvatnre 
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•f  the  supilice  to  which  they  are  to  be  stance  that  can  be  used  in  small  woi^s,  ab 

adapted.    But  when  othei-  drcnmstances  in  watdies  and  clocks,  whra  metal  wofha 

remain  the  same,  the  difStulty  of  bending  against  metal.    But  in  large  works  the  ofl 

a  rope  mcreases  with  the  square  of  its  dia-  it  liable  to  drain  off,  imle»  forae  method 

toeter,  as  also  with  its  tension ;  and  it  de-  is  adopted  to  confine  it.    Therefore  fl»r 

creases  according  as  the  radios  of  the  cur-  hirge  works  tallow  is  mostly  used,  or  greaift 

vatore  of  the  body  to  which  it  is  adapted  of  any  sort,  whidi  is  nsefnl  for  metal,  at 

fanereasea.    Of  the  simple  mechameal  pow-  well  as  for  wood.    In  the.  last  case  tar  ia 

en,  the  lever  is  the  least  subject  to  fiiction.  also  frequently  used.    The  mechanical  con^ 

In  a  ii^eel,  the  IHction  upon  the  axis  is,  trivances  which  tuive  been  made,  and  are 

as  the  weight  that  lies  upon  it,  as  the  dia-  in  use,  for  tlie  purpose  of  dimimihing  tint 


meter  of  the  axis,  and  as  thcvelocity  of  the  affecti  of  friction,  consist  either  m  avoid- 
motion.  But  upon  the  whole,  this  sort  of  ing  the  contact  of  such  bodies  as  prodnca 
IHction  Is  not  very  great,  provided  the  ma-  much  fiictioo,  or  in  the  interposition  o(rol» 
chine  is  well  executed.  In  common  pul-  lers,  etx.  cylindrical  bodies,  between  tha 
l^ys,  eipecially  those  of  a  small  size,  the  moving  parts  of  machihes,  or  between  may* 
friction  is  very  great  It  increases  in  pro-  ing  bodies  jn  general. ,  Such  cylinders  do- 
portion  as  the  diameter  of  the  axis  in-  rive,  from  their  various  sise  and  application^ 
creases,  as  -the  velocity  increase*,  and  as  the  different  names  of  rollers,  IKctioa 
the  diameter  of  the  puUy  decreases.  With  wheels,  and  friction  rotlers.  Thus  in  mill- 
a  moveable  tackle,  or  block  of  five  pulleys,  work,  and  other  large  machines,  the  woodea 
a  power  of  150  pounds  will  barely  be  able  axis  of  large  wheels  terminate  in  iron  gad* 
to  draw  np  a  weiglit  of  AOO  viounds.  The  geons,  which  turn  in  wood,  or  more  fre- 
screw  is  subject  to  a  great  deal  of  friction ;  qoenUy  in  iron  or  brass,  which  constmctioii 
so  much  so,  that  the  power  which  must  be  produces  lesb  fnctlon  ^an  tfie  tunnng  of 
applied  to  it,  in  order  to  produce  a  given  wood  in  wood.  In  the  finest  sort  of  watdt* 
e^t,  is  at  least  double  that  which  is  given  work  the  holes  are  jewelled,  oix.  many  of 
by  the  calcuktion,  ind^endent  of  friction,  tlie  pivots  of  the  wheels,  &c,  move  in  bolei 
But  the  degree  of  friction  in  the  screw,  is  made  in  rubies,  or  topaaes,  or  other  hard 
infloenoed  considerably  by  the  nature  of  stone,  which,  when  well  finished,  are  not 
the  construction,  for  much  of  it  is  owing  to  'liable  to  wear,  nor  do  they  require  much 
the  tightnesfe  of  the  screw,  to  the  distance  oil.  In  order  to  understand  the  nature  of 
between  its  threads,  and  to  the  shape  of  rollen,  and  the  advantage  with  which  tbeb 
tlie  threads ;  the  square  threads  producing,  use  is  attended,  it  most  be  considered,  thm 
npon  the  whole,  less  friction  than  those  when  a  body  is  dragged  over  the  surfhoo 
which  are  sharp.  The  friction  which  at-  ofanotherbody^  the  inequalities  of  the  anr- 
tends  the  use  of  tlie  wedge,  exceeds,  in  ge-  faces  of  both  bodies  meet  and  oppoae  each 
neral,  that  of  any  other  simple  meclianical  other,  which  b  the  principal  cause  of  tfaa 
power.  Its  quantity  depends  so  much  upon  friction  or  obstruction;  but  when  one  body« 
the  natiue  of  the  body  upon  which  the  such  as  a  cask,  a  cylinder,  or  a  ball,  is 
wedge  acts,  besides  other  circumstances,  roiled  upon  another  body,  the  suffiuse  of 
that  it  is  impossible  to  give  even  an  ap*  the  roller  is  not  rubbed'  l^^ain8t  the  other 
proximate  estimate  of  it.  The  firiction  of  body,  but  Is  only  successhrely  applied  to,  or 
mechanical  engines  not  only  dfanmishes  the  hud,  on  the  other,  and  is  then  successively 
dfoct,  or  which  is  the  same  thing,  occasions  lifted  up  from  it.  Therefore,  in  rolling, 
a  lost  of  power;  but  is  mtteoded  with  the  the  principal  cause  of  friction  is  avoided, 
corrotion  and  wear  of  the  piincipal  parts  besides  other  advantages :  hence  a  body 
of  the  machine,  besides  produdng  a  consi«  may  be  rolled  upon  another  body,  when  th^ 
deiable  degree  of  heat^  and  even  actual  shape  admits  of  it,  vrith  incomparably  leas 
fire ;  it  Is,  therefore,  of  great  importance,  exertion  than  that  which  is  required  to  drag 
in  Decbanics,  to  contrive  means  capable  of  it  over  the  surface  of  that  other  body.  In 
diminaihiagy  if  not  of  quite  removing,  the  &ct,  we  commonly  see  large  pieces  of  tim* 
fffscta  of  friction.  ber,  and  enormous  bk>cks  of  stone,  moved 
The  methods  of  obtaimng  the  important  upon  rollers  that  are  laid  between  them 
olject  of  duninishmg  the  fHetion,  are  of  and  the  grouud,  with  e|ue  and  sa^y,  when 
two  sorts^  m2,  either  by  the  tnterposition  it  would  be  almost  impossible  to  move  them 
of  particnhir  Boctuoas,  or  oily  substances  otherwise. 

between  the  contiguotts  movmg  parts,  or  by  FniCTioif ,   is  a  term  made  use  of  in 

particular  mechanical  contrivances.    Olive-  medicine,  and  implies  the  art  of  robbing  a 

oil  is  the  best,  and  perhaps  the  only  sub-  diseased  part  with  oils,  or  other  substances. 
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THetion  is  abo  applied  to  the  mbbing  tbe  alienadoD,  and  reconciled  to  God.    They 
tamnan  body  witbafle9h-bnish,'flamiel,&c.;  affirm,  that  for  this  end  there  is  given  t» 
bot  the  moBt  important  purpose  of  this  kind  every  man  a  measure  of  the  li^t  of  Christy 
^friction  is  for  the  introduction  of  mercniy  (called  by  their  early  preachers  the  light 
into  the  habit  by  means  of  the  skin  instead  within)  a  manifestation  of  the  Spirit  to  pro« 
of  Che  mouth.  fit  withal;  which  discovers  sm,  reproyet 
FRIEND,  or  quaker,    A  aociety  of  dii-  for  it,  leads  out  of  it,  and,  if  not  resided, 
ienten  from  the  church  of  England  obtain-  vrill  save  from  it,  and  lead  on  the  Christiah 
ed  the  latter  apjiellBtion  in  the  middle  of  to  perfection.    In  public  worship  they  pro* 
the  seventeenth  centnry ;  the  former  tliey  fess  to  wait  on  God  in  this  gt(>,  in  order  to 
bad  before  applied,  and  continue  to  apply,  have  their  conditions  made  maaifost  m  si- 
to  themselves.    Tlie  (ir^t  preacher  of  this  lence  and  retirement  of  mind.    They  look 
society  wm  George  Fox,  a  man  of  humble  for  an  extraordinary  motion  of  it  for  social 
birth,  and  illiterate.    Tlie  nndertakmg  to  worship,  and  considering  the  qualification 
which  he  considered  himself  called,  that  of  of  a  mhiister  as  a  further  gift  which  God 
promul^ting  a  more  simple  and  spiritual  confers,  and  of  which  the  chnrch  ought  to 
form  of  Christianity  thai/ any  of  those  which  jn  fge  in  the  same  spirit,  they  do  not  limit 
prevailed,  and  of  directing;  the  attention  of  its  exercise  to  any  descriptiou  of  penons. 
Christians  to  immediate  revelation,  required  They  sufier  some  inconvenience  hereby,  at 
littie  more  readme:  than  that  of  the  Bible,  they  acknowledge ;  but  they  prefer  bearing 
A  constant  reference  to  the  scriptures,  with  this  to  the  establishing  of  any  form  of  wor- 
great  zeal,  courage,  and  perseverance,  in  ship,  save   the  forementioned  waiting  in 
preaching   and  suffering,  did   more  than  sUence.    They  do  not  bapttee  formally,  or 
literattee  could  have  done  to  spread  his  use  the  sign  of  toe  commmiion;  they  say 
doctrine  amonss  the  middle  and  lower  clas-  the  one  has  ceased  as  to  obligation,  and 
ses.    The  most  prominent  feature  m  the  that  the  true  administration  of  the  other  b 
Friends'  view  of  Christianity ,  is  this :  seeing,  by  the  spirit  alone.    They  deen^  it  unlawful 
no  man  knoweth  the  l-ather  but  the  Son,  for  Christians  to  swear  at  all ;  and  their  af" 
and  he  to  wliomsoever  the  Son  will  reveal  finnation  ui  civil  causes  is  made  legal  in. 
him,  and  seebg,  the  revelation  of  the  Son  is  stead  of  an  oath.    Tbey  refuse  to  **  learn 
in  and  by  the  Spurit;  therefore  the  testimo-  war,  or  to  lift  up  the  sword,"  as  well  as  to 
ny  of  the  Spirit  is  ttiat  alone  by  which  the  contribute  directly  to  military  proceedings, 
true  knowledge  of  God  »  revealed.  In  this  Yet  as  they  mcalcate  impUdt  sobmlssiony 
doctrine  they  ain«e,  m  substance,  with  the  actively  or  passively,  to  teiar,  toey  neitbel> 
ehurch  of  England,  and  all  others  who  ac-  resist  nor  evade  the  legal  appropriation  of 
knowledge  the  efficacy  of  grace.    For  in  their  substance  by  him,  as  well  to  these  as 
whatever  way  this  is  affi>rded  to  Christians,  to  ecclesiastical  purposes.  Against  the  claims 
it  is  powerfully  given  to  know  and  to  do  the  of  tiie  clergy,  as  well  as  many  other  things 
wiD  of  God ;  and  the  communication  of  apparently  lawful,  they  say  in  their  phraseo- 
grace  may  l>e  termed,  in  strict  consistency  logy  they  have  a  testimony  to  bear.    Soma 
with  the  sense  of  the  New  Testament,  a  peculiarities  mark  them  out  from  their  fei- 
revelation  of  Christ  ni  the  Spirit.     The  low  dtiaens.    Simplicity  in  dresi,  in  some 
Friends  receive   the   Holy  Scriptures  as  instances,  nearly  amounting  to  an  adherence 
kavfaig  proceeded  fW>m  the  revebtions  of  to  their  original,  tlionirh   not  prescribed, 
the  Holy  Spirit ;  they  account  them  the  costame ;  simplicity  of  language,  thou  to 
secondary  rule  for  Christians,  subordinate  one  peiton,  and  witoont  compliments ;  sim- 
to  the  word,  and  therefore  not  the  word  of  plicity  in  their  manners  of  living;  the  non- 
God.    According  to  these,  they  profess  tlieir  observance  of  fasts  and  feasts  ^  the  rejec> 
belief  in  one  God,  as  Father,  Word,  and  tion  of  those  which  they  call  the  unchristian 
Holy  Spirit ;  in  one  Mediator,  the  Word  names  of  days  and  months ;  and  the  rennn- 
made  flesh,  Jesus  Christ;  in  the  concep-  ciation  of  th^  Uieatres  and  other promiscu- 
tion,  birtbv  life,  miracles,  death,  resiirrec*  ous  amusements,  gaming,  and   tlie  usual 
tioD,  and  ascension  of  Jesus;  ami  in  the  re-  outward  signs  of  mourning  and  rejoicing, 
sission  of  sins  thereby  pnrdiased  for  the  may  be  considered  as  ttieir  MbboUth.  They 
whole  worid  of  fallen  mankind.    Christ's  marry  among  themselves  by  a  ceremony  or 
redemption  they  believe  to  be  perfected  in  contract,  religiously  conducted,  and  bury 
na  by  his  second  coming  in  Spirit;  in  winch  their  dead  in  the  moat  simple  manner,  lliey 
they  who  obey  him  are,  through  the^bedi-  maintain  tbelr  poor,  and  enforce  their  own 
of  frithy  restored  from  their  state  of  rales,  by  means  of  an  cxoelleot  system  9i 

Q  2 
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dbieiplioe,  fonnded  by  O.  Fox.  They  re* 
ceive  Approved  appUcalitB  into  tfaeir  society 
by  an  act  of  monthly  meeting,  or  particnfaur 
eongregation,  and  irithoat  fabtcription  of 
articies.  They  disown  in  the  same  manner, 
after  repeated  admonition,  not  oMcially 
only,  bat  actoally  extended,  to  offenden 
against  morality,  or  their  peculiar  roles. 

FRIEZE,  Frbbzb,  or  Frizb,  in  archi- 
tectore,  a  luge  flatfiice,  or  member,  sepa- 
rating the  architrave  from  the  comidie, 
being  that  part  of  the  entabUtore  between 
the  architrave  and  coniiche.  See  Archi- 
tecture. 

FRIGATE,  among  seamen,  a  ship  of 
war,  light  bnilt,  and  that  is  a  good  sailer. 
A  frigate  has  commonly  two  decks,  whence 
that  called  a  light  ftigate  is  a  frigate  with 
only  onc^deck.  These  Tcssels  mount  from 
fO  to  44  gnns,  and  make  capital  cmizers. 
Merchantmen  are  said  to  be  frigate-built, 
when  the  disposition  of  the  decks  have  a 
descent  of  foor  or  five  steps  from  the  qoai^ 
ter-deck  and  forecastle  into  the  waist,  in 
contradistinction  to  those  whose  decks  are 
on  a  continoed  line  for  the  whole  length  of 
the  shi^,  which  are  called  galley-built.  For- 
merly the  name  of  frigate  was  only  known 
hi  the  Mediterranean,  and  applied  to  akind 
of  long  vessels  navigated  in  that  sea  with 
sails  and  oars.  Our  countrymen  were  the 
first  who  appeared  in  the  ocean  with  those 
ships,  and  equipped  them  for  war  as  well  as 
commerce. 

FRINOILLA,  the/adk,  in  natoial  his- 
tory, a  genus  of  birds  of  the  order  Passeres. 
Generic  character:  bill  perfectly  conic, 
slender  towards  the  end,  and  extremely 
pointed.  Many  of  this  tribe  are  truly  ad- 
mirable, both  for  the  elegance  of  their 
plumage,  and  the  vivacity  and  melody  of 
their  song.  latham  enomemtes  96  ^edes, 
and  Gmeloi  111 ;  of  which  we  shall  notice 
the  following :  F.  domestica,  or  the  house 
sparrow,  is  never  found  remote  firom  human 
labitations;  but  following  the  society  of 
man,  builds  under  the  roofii  of  houses,  and 
in  the  holes  of  walls,  and  will  frequently 
expel  the  martinfrom  its  nest,  to  save  itself 
the  trouble  of  preparing  one  of  its  own.  It 
breeds  generally  three  times  ina  year.  By 
the  destructioa  of  caterpilkus,  these  birds 
«re  eminently  serviceable ;  but  their  fovoqr- 
ite  food  is  gram,  to  procure  which  they  are 

nstant  attendants  at  the  bam^loor,  and 

thstandnig  every  efibrt  to  scare  them, 

efcry  danger  to  partake  of  the 

tof  Hie  pmiltry  and  pigeons.    They 

^caliriy  mpdtom  as  well  at  darings 
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and  can,  with  great  difficulty  only,  be  de- 
coyed by  traps.  Theur  sounds  are  harsh 
and  grating,  their  dispositions  irascible,  nnd 
their  maimen  intrusive.  F.  c<elebs,  or  the 
chaffinch.  Is  found  in  this  country  throughout 
the  year,  and  builds  its  nest  with  extreme 
care  and  neatness,  linmg  it  with  hair,  wool, 
and  feathers.  It  is  sprightly  in  its  move- 
ments, and  beautifol  in  its  plumage;  but 
can  boast  no  peculiar  powers  of  melody. 
The  most  singular  circumstuice  attendmg 
this  species  of  birds  is,  that,  in  some  conn- 
tries,  the  males  remain  all  tiie  year  round, 
while  the  females  are  migratory  to  the  south, 
returning  in  the  spring  to  their  former  ha- 
bitaions  and  companions.  Flocks  com- 
posed  only  of  females  have  occasionaUy 
been  seen  in  Hampshire.  This  circumstance 
Is  not  peculiar  to  these  birds,  but  affects 
equally  some  other  descriptions.  It  is  ia 
itself,  however,  not  a  little  curious,  and 
merits  Attention.  F.  cardnelis,  or  goldfinch, 
is  common  hi  Europe,  and  to  be  found, 
though  by  no  means  so  frequently,  hi  Africa 
and  Asa.  It  breeds  twice  a  year,  and  feeds 
principally  on  seeds,  and  especially  those  of 
ihisfles,  near  which  it  prefers  building  its 
nest,  which  is  formed  with  great  compact- 
ness and  skiU.  It  begins  to  sing  in  April, 
and  contmues  its  song  till  the  period  of 
breeding  is  past.  In  confinentat,  however, 
it  will  sing  for  the  greater  part  of  the  year. 
These  birds  are  universally  admired  for  th» 
brilliancy  of  their  plumage,  and  the  melody 
of  their  sounds ;  and  they  possess,  moreover, 
a  docility  which  renders  them  particuhuiy 
mterestmg,  learning  with  ease  a  variety  of 
ingenious  movements  and  exercises.  They 
are  long  lived,  and  have  been  known  to 
survive  the  age  of  twenty  years.  Bnffoa 
mentions  the  case  of  a  goldfoch  which  sud- 
denly becaoM  black,  said  after  eontinuii^ 
so  for  eight  montln,  lesomed  its  former 
sprightly  and  elegant  colouiiiv:  this  revo- 
hition  was  repeated  at  t#o  subsequent  pe- 
riods. (See  Aves,  PUte  VL  fig.  6.)  F. 
Spmus,  or  the  sbkin,  b  found  in  vaiioos 
parts  of  Europe,  genenUly  migratory,  bat 
at  irregufaur  periods,  and  in  very  unequal 
numben;  the  hvger  fli|^ti  being  supposed 
by  some  natnralisti  to  occur  only  once  in 
several  years.  It  hides  its  nest  with  parti- 
cuhv  caution;  and  though  vast  numben 
are  to  be  seen  on  the  borders  of  the  Danube, 
which  have  not  lost  their  origmal  feathen, 
their  nests  have  been  sought,  it  is  said,  in 
the  neighbouibood  with  great  assiduity,  but 
in  very  few  instances  with  success.  It  is 
iwai^r  as  tractable  as  the  goldfiadiy  hat 
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grest  nduieas  and  variety  of  notes,  and  ex*  The  other  way  is  by^  miny,woiked  either 

tmoniinnry  power  in  imitating  Boonds.    F.  by  water,  or  a  horse,  or  sometimes  by  men. 

cannray  or  canary  finch.    These  birds  con-  This  latter  is  esteemed  the  better  way  of 

ntittttey  to  some  little  extent,  an  article  of  friang,  by  reason  the  motion  being  anifonn 

coiDinerce,  being  exported  from  the  Tyrol  and  regular,  the  little  knobs  of  the  frizing 

in  considerable  munbers  every  year  to  va-  are  formed  more   eqnably  and  regularly. 

rioos  other  parts  of  Europe.    Buflfon  enu-  fhe  structure  of  this  useful  machine  is  at 

metates  no  fewer  than  t9  varieties,  and  de-  follows : 

Totes  50  pages  of  has  celebrated  work  to  an  The  three  principal  parti  are  the  firizer 
interesting  detail  of  tiieir  manners,  habits,  or  crisper,  thefrizuig-table,  and  the  drawer, 
and  song.  They  are  bred  and  reared  in  Eng-~  or  beam.    The  two  first  are  two   equal 
land  in  aviaries  with  great  fiicility ;  and  the  planks  or  boards,  eadi  about  ten  feet  long, 
fidelity  of  their  attachment^  and  delicacy  of  and  fifteen  inches  broad,  differing  only  4n 
Ibeir  attentions,  theur  extreme  neatness,  pa-  this,  that  the  fiiaing-table  is  lined  or  co- 
rental  affection,  and  animated  and  almost  in-  rered  vrith  a  kind  of  coane  woollen  stuff,, 
itmusic,  constitute  a  sourceof  pure  and  of  a  rough  sturdy  nap ;  and  the  frizer  is  in- 
Lqoisite  entertainment  to  all  the  admirert  crwtated  vridi  a  kind  of  cement  composed 
of' artless  and  intc^resting  nature.  F.  linaria,  of  f^ne,  gum  arabic,  and  a  yellow  sand, 
or  the  linnet,  is  to  be  met  with  m  every  part  vrith  a  little  aquavitae,   or  urine.     The 
of  Europe,  and  is  particuburly  common  in  beam,  or  drawer,  thus  called,  became  it 
£ogland,  where  it   builds,   generally,   in  draws  the  stuff  from  between  the  fiizer  and 
ihoms  and  force  bushes,  and  breeds  twice  the  friaing-table,  is  a  wooden  roller,  beset 
in  the  year.    Linnets  feed  on  various  seeds ;  all  over  with  little,  fine,  short  pouits,  or 
but  particularly  relish  those  of  the  flax  plant,  ends  of  wire,  like  those  of  cards  used  ia 
from  the  latin  name  for  vrhich  (Umam)  they  carding  of  wool. 

probably  derive  their  name.    Itiey  can  be  The  disposition  and  use  of  the  machine  is 

taoght  the  notes  of  various  other  birds,  and  thus  :  the  table  stands  immoveable,  and 

even  to  utter  words  vrith  very  distinct  enun-  bears  or  sustains  the  cloth  to  be  friied, 

elation ;  but  their  natural  song,  expressive  which   is  laid  with  that  side  uppermost 

of  tranquillity  and  rapture,  and  poured  out  on  which  the  nap  is  to  be  raised  :  over 

ui  a  strain  of  richly  varied  melody,  is  infi-  the  table  is  placed  the  fiizer,  at  such  a  dis- 

nitely  superior  to  these  unmeaning  and  ela-  tance  from  it  as  to  give  room  for  the  stuff  to 

borate  articulations.    For  the  red-pole  and  be  passed  between  them,  so  that  the  fiiser, 

the  mountain-sparrow,  see  Aves,  Plate  VI.  having  a  very  slow  semicircalar  motion, 

£g,  7  and  8.  meetmg  the  long  hairs  or  naps  of  the  cloth, 

FRIT,  m  the  glass  manofiustnre,  the  mat-  twists  and  rolls  them  mto  little  knobe  or 

ter  or  ingredients  whereof  glam  is  to  be  burrs,  while,  at, die  same  time,  the  drawer, 

made,  when  they  hare  been  calcined  or  which  is  continually  turning,  draws  away 

baked  in  a  fiurnaoef  or  it  is  the  calcined  the  stuff  from  under  the  frizer,  and  winds  it 

matter  to  be  ran  bite  glass.    See  Glass.  over  its  own  points. 

FRITILIARIA,  in   botany,    imperitA  ^  that  the  workman  has  to  do  whUe  the 

JVttiJIwy,  or  crown  imperial,  a  genus  of  the  machine  is  a  gomg,  is  to  stretch  the  stuff  on 

Hcxandria  Monogynia  clas9  and    order,  the  table,  as  fitft  as  the  drawer  takes  it  off ; 

Katmal  order  of  Coronaria.    Tiiiny  joe.  and  fnm  time  to  time  to  take  off  the  stuff 

rieo.    There  aro  five  species  with  many  vac  from  the  points  of  the  drawer.    The  design 

riedes.  ^  having  the  firizing-table  Ikied  with  stuff  of 

FRIZING  ^cMA,  a  term  in  fliewoonen  a  short,  stiff,  stubby  nap,  is,  that  it  may  de- 

Mmifectoiy,  applied  to  the  forming  of  the  tain  the  doth  between  the  Uble  and  tin 

nqiofa  doth,  or  stuff,  mto  a  number  of  lit-  friwjrtong  enough  for  the  grain  to  be  formed, 

lie  hard  bum  or  |>rominenoes,  covering  al-  that  the  drawer  may  nottake  it  away  toa 

^ost  the  whole  ground  thereof.     Some  naOSLy,  which  must  otherwise  be  the  case, 

dodware  only  fieezed  on  the  backside,  as  asitisnothdd  by  any  thing  at  the  odier 


black  clodn ;  others  on  the  right  side,  as  and. 

cdoared  and  mixed  do*hf,  rateens,  bi^s,  FROG.    See  Raha. 

fteeacs,  &e.    Friamg  may  be  performed  FRONDESCENTIA,  hi  botany,  a  tena 

two  vrays;  one  vrith  the  hand,  that  is,  by  expressive  of  the  precise  tune  of  the  year 

Means  -of  two  vrorkmen,  who  conduct  a  and  month,  m  vrinch  each  species  of  pbn^ 

kind  of  plank  tet  serves  for  a  fittabg  hi-  nnfolds  its  first  leavea.    Att  plants  prodnoa 

paw  kavw  cveiy  year ;  bat  all  da  aat  ra» 
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new  Ihcim  at  the  lame  time.  Among  woody  two  cnbHs,  or  Swedish  elb  into  the  eartfa,uid 

plantSy  the  elder,  and  inoBt  of  the  honey-  toms  what  moisture  is  found  there  into  a 

snckles ;  among  perennial   herbs,  crocus  whitish  sobstance,  like  ice ;  and  standing 

and  tnlip,  are  the  first  tliat  piuh  or  expand  water  to  three  ells  or  more.Tbe  same  anthor 

their  leaves,     llie  time  of  sowing  the  seed  also  mentions  sodden  cracks  or  rifts  in  the 

decides  with  respect  to  aimuals.    The  oak  ice  of  the  lakes  of  Sweden,  nine  or  ten  feet 

and  ash  are  constantly  the  latest  in  pntiiing  deep,  and  many  leagues  long  ;  the  mptnre 

their  leaves :  the  greatest  number  unfold  being  made  with  a  noise  not  less  loud  thasi 

them  in  spring;  the  moMses  and  firs  in  if  many  guns  were  discharged  togetiier.  Bj 

wuiter.    These  striking  dififerences,  wi&  such  means   however  the  fishes  are  fiir« 

respect  to  so  capital  a  circumstance  in  nished  with  air;  so  that  they  are  rarely 

plants  as  that  of  unfolding  then*  leaves,  seem  found  dead. 

to  indicate  that  each  species  of  plant  has  a  The  natnial  history  of  frosts  ffamish  very 
temperature  proper  or  peculiar  to  ttMlf,  and  extraordinary  effects.  Hie  trees  are  often 
requires  a  eertain  degree  of  heat  to  extri-  scorched  and  burnt  up,*  as  with  the  most  ex- 
cate  the  leaves  firom  their  buds,  and  pro*  cessive  heat,  m  consequefice  of  thesepara* 
duce  the  appearance  in  question.  This  tian  of  water  fiiom  the  air,  which  is  there- 
temperature,  however,  is  not  so  constant  as,  fore  very  drying.  In  the  greft  Qoet  m 
to  a  superficial  observer,  it  may  appear  to  1683,  the  trunks  of  oak,  ash,  walnut^  6rc« 
be.  Among  plants  of  the  same  species,  were  miserably  split  and  cleft,  so  that  tbej 
there  are  some  more  early  than  others;  nughtbeaecn  through, and  the cmcks often 
whether  that  circumstance  depends,  as  it  attended  with  dreadful  noises  like  the  ex- 
most  commonly  does,  on  the  nature  of  the  plosion  of  fire  arms.  Philoa.  Trans.  Nun- 
plants,  or  is  owing  to  differences  in  heat,  ber  165. 

exposure,  and  soil.  In  general)  it  may  be  The  close  of  Uie  year  1708,  and  the  bo- 
affirmed,  that  small  and  young  trees  are  ginning  of  1709,  were  remarkable  through- 
always  earlier  than  huger  or  old  ones.  See  out  the  greatest  part  of  Europe,  for  a  se- 
GxBMiNATioif,  and  Milne*s  Bot  Diet  vere  frost  Dr.  Deiham  says,  it  was  tlie 
FROST,  such  a  state  of  the  atmosphere  greatest  in  degree,  if  not  the  most  universal 
•M  causes  the  congehition  or  freezing  of  in  the  memory  of  man ;  extending  through 
water  or  other  fluids  into  ice.  In  the  ;»<»t  parts  of  Einrope,  though  scarcely  felt 
more  northern  parts  of  the  world,  even  >»  Scothind  or  Ireland, 
aolid  bodies  are  affected  by  frost,  though  In  ▼«!>  cold  countries,  meat  may  be  pre- 
tiils  is  only  or  chiefly  in  consequence  of  the  served  by  the  frost  six  or  seven  monthii,  and 
moisture  they  contain,  which  being  frosen  P^o^e  tolerably  good  eating.  See  Captain 
into  ice,  and  so  expanduig  as  water  is  Middleton'S  observations  made  in  Hudson's 
known  to  do  when  frosen,  it  bursts  and  ^7*  ui  the  Philos.  T^ani.  Number  465, 
rends  any  thing  in  which  it  is  contained,  as  *^t*  ^* 

plants,  trees,  stones,  and  kurge  rocks.  Many  In  that  climate  the  fiost  seems  never  out 

fluids  expand  by  firost,  as  water,  whibh  ex-  ^  ^be  ground,  it  having  been  found  hard 

pands  about  ^th  part,  for  which  reason  ftoaen  in  tlie  two  summer  montha.  Brandy 

ioe  floats  in  water ;  bat  others  again  con-  ^^  spirit,  set  out  in  the  open  air,  freeae  to 

toact,  as  quicksilver,  and  thence  fioien  "olid  ice  in  three  or  four  boon, 

quicksilver  sinks  m  the  fluid  metal.  Lakes  and  standing  waters,  not  above  10 

Frost,  beingderived  from  the  atn^osphere,  ^i;  1<  ^^^  <1«^»  •■«  froaen  to  the  ground  in 

aatnrally  proceeds  from  the  upper  parts  of  ^oter,  and  all  their  fish  perish.    But  in 

bodi^  downwards,  as  the  water  and  the  n*<^  where  the  current   of  the  tide  is 

earth :  so,  the  longer  a  frost  is  continued,  ■troog,  the  ice  does  not  reach  so  deep,  and 

the  thicker  the  ice  becomesupon  the  water  ^  ^*^  ^^^  preserved.    Id.  ib. 

hi  ponds,  and  the  deeper  mto  the  earth  the  Some  remarkable  instances  of  firast  ia 

ground  is  firoien.    In  about  16  or  17  days  Eorape,  and  chiefly  in  England,  are  ic- 

frost,  Mr.  Boyle  found  it  had  penetrated  14  corded  as  below ;  in  the  year 

inches  into  the  ground.    At  Moscow,  in  a  SSO  Froet  in  Britain  that  ksted  fiva 


hard  season,  the  ftost  will  penetrate  two  feet  montlM. 

deqp  into  the  ground:  and  Captam  James  t50  The  Thames  firoaen  nine  weeks. 

found  it  penetrated  10  feet  (deep  m  Charlton  t91  Moat  riven  m  Britain  froaen  rae 


l%nd,  and  the  water  in  theiame  ishmd  waa  weeka. 

frMea  to  the  depth  of  ax  feet    SheffiBr  as*         359  Severe  froat  in  Scottaod  fer  14 

*■"*  ■»>  that  ia  Swoden  the  frost  pieroea  weeks. 


FRO 
5flib  Thefiftn  ioBriHiiifiroieiilbrtwo 

DOOtbl. 

558  The  Dinnbe  quite  frosen  over. 
695  ThiiMt frosen  siz  weeks;   booths 

built  on  it. 
769  Frost  firom  Oct.  1,  till  Feb.  96» 

760. 
8t7  Frost  in  England  for  nine  weeks. 
859  Carriages  uwd  on  the  Adriatic  Sea. 
908  Most  riven  in  England  frozen  two 

months. 
9S3  The  Thames  firozen  IS  weeks. 
987  FhMt  lasted  ISO  days :  began  Dec 


998  The  Thames  froien  ^ve  weeks. 
1.0S5  Severe  frost  on  Jane  24  :  the  com 

and  fruits  destroyed. 
1063  The  Thames  frosen  14  weeks. 
1076  Frost  in  England  from  Nov.  till 

ApriL 
1114  Several  wooden  bridges  carried 

away  by  ice. 
If05  Frost  in  England  from  Jan«  14* 

tia  March  22. 
140r  F^t  that  bttted  15  weeks. 
1434  From  Nov.  24^  till  Feb.  10,  Thames 

froien  down  to  Gravesend.  ~ 
1683  FitMl  for  13  weeks. 
1708>9  Severe  frost  for  n^y  weeks. 
1715  The  same  for  many  weeks. 
1739  One  for  nine  weeks :  began  De- 
cember 24. 
1749  Severe  frost  for  maiiy  weeks. 
1747  Severe  frost  m  Russia. 
1751  Severe  one  in  England. 
1760  Hie  same  In  Oennany* 
1776  The  same  in  England. 
1788  The  Thames  froten  below  bridge ; 

booths  on  it 
1794  Hard  frostof  many  weeks.    Then 
atLondon,  nmsity  at  20  below  0 
of  FUvodieit. 
Hoar  frosty  is  the  dew  fioaen  or  congealed 
early  In coM  monungs;  diiefly  in antnmn. 
ThoQgh  many  Cartesians  vrill  have  itfr>rmed 
«f  A  ckmd^  and  either  congealed  in  the 
dondy  and  so  let  611 ;  or  ready  to  be  con- 
gealed at  soon  as  it  airivca  at  the  earllL 

Hovfteaty  )f»  Begins  observes,  consists 
«f  an  asscmbhge  of  little  parcels  of  ice 
crystal^  which  are  of  varioos  figures^  ae> 
cording  to  the  diflerent  disposition  of  the 
uapooifywhen  met  and  cosidensed  by  the 
cold. 

FROTH  §fU,  or  Ccckow  tpU,  a  name 
given  to  a  white  froth,  or  spnaM,  very  com- 
the  springy  and  fiiat  months  of  the 
I,  00  the  lenves  of  certain  phmts. 


particularly  on  those  of  the  common  white- 
field  lychnis  or  catcb-8y.  See  Cicada. 

FRUCTESGENTIA,  in  boUny,  com- 
prehends the  precise  time  in  which,  after 
the  lull  of  the  flowers,  the  fruits  arrive  at 
maturity,  and  disperse  tlieir  seeds.  In 
general,  plants  which  flower  in  spring, 
ripen  their  fruits  in  summer,  as  rye;  those 
which  flower  in  summer,  have  their  frnit^ 
ripQ  in  autumn,  as  the  vine;  the  fruit  of 
autiunnal  flowers  ripens  in  winter,  or  the 
Ibltowing  spring,  if  kept  in  a  stove,  or 
otherwbe  dsBtaded  horn,  excessive  frosts. 
The  time  in  wliidh  plants  ripen  theb  fruit, 
combined  with  that  in  which  tliey  genninate 
and  unfold  their  leaves,  gives  the  entire 
space  or  doimtion  of  their  life,  which,  in 
the  same  species,  is  proportbnably  short 
or  long,  according  to  the  greater  or  less 
ktensaty  of  heat  of  the  climate,  in  which' 
they  are  cullivnted.  fc  general,  it  appean, 
that  if  the  heat  is  equal  and  uninf  ermpted, 
the  time  betwiit  the  germinating  or  sprout- 
ing and  flowering  of  annual  ptanti,  is  equal 
to  the  interval  betwixt  their  flowering  and 
tile  maturation  of  the  fruits,  or  even  the 
total  destruction  of  the  whole  phnt  In 
very  hot  climates,  an  annual  plant  general- 
}y  lives  as  long  before  as  after  flowering. 
But  in  temperate  dimates,  as  France  and 
Engfamd,  plants  which  rise  in  spring  and 
flower  befrve  the  month  of  June,  live  a 
Mttle  longer  before  tiian  after  flowering; 
such  as  flower  in  summer,  as  barley  and 
ents,  which  flower  m  June,  live  as  k»ng  be- 
fore as  after;  vHiile  the  latter  phints, 
which  do  not  rise  tiA  autumn,  live  longer 
after  flowering  than  before.  These  ob- 
servations apply  chiefly  to  herbaceous  ^- 
nnals.    See  Milne^  Dot  Diet 

FRUSTUM,  m  mathematics,  a  part  of 
•ome  solid  body  separated  from  the  rest. 

The  frustum  of  a  cone  ia  the  part  that 
remain!,  when  the  top  is  cot  off  by  a  plane 
parallel  to  the  base;  and  is  otherwise  call- 
ed a  truncated  cone.  The  frustum  of  a 
pyramid  Is  also  what  remains  after  the  top 
is  cut  off  by  a  pbme  parallel  to  Its  base* 
To  find  the  solid  content  of  the  finstnm  of 
n  cone,  pyramid,  &c.  the  base  being  of  any 
figure  whatever :  add  the  areas  of  tiie  two 
ends,  and  the  mean  propoittonal  between 
them  together,  then  ]  of  that  sum  vrill  be 
the  mean  area,  or  the  area  of  an  equal  prism, 
of  the  same  altitude  with  the  frustum :  and 
consequently  that  mean  area  multiplied 
by  tin  height  of  the  finstum,  will  give  the 
soiki  content  for  the  product : 


FRU .  FUE 

If  A  3=  ai«a  of  the  greater  end  lique^  and  not  only  of  the  soUda  genertled 

*a  ^ lesser  end  from  the  conic  sectionsy  but  alM  of  all 

h  =  hcigjit  :  then  pynunidt,  cones,  and  m  short  of  any  solid, 

.    ,       ,     /-T—  whose  parallel  sections  are  aimihu' figures. 

A-i-g-^yT  Ac  j^  1^ «.  jj^  solidity.  FUCHSIA,  in  botany,  so  called  in  honour 

of  Leonard  Fuchs,  a  famous  German  botan- 

The  frostom  of  a  globe  or  sphere  is,  any  ist,  a  genus  of  tlie  Octandria  Monogynia 
part  thereof  cot  off  by  a  phme,'  the  solid  class  and  order. «  Natond  order  of  Onagm, 
contents  of  which  may  be  found  by  this  Jussieu.  Essential  character :  calyx  one- 
rule.  To  three  times  the  square  of  the  leafed,  coloured,  bearing  the  coroUa,  yery 
semidiameter  of  the  base,  add  the  square  large;  petals  four,  small;  berry  inferior, 
of  its  height;  tlien  multiplymg  that  sum  four-celled,  with  many  seeds.  There  are 
by  the  height,  and  this  product  multiplied    five  species. 

by  .5336,  gives  the  solidity  of  the  fnistnro.  FUCUS,  in  botany,  a  genus  of  the  Cryp- 
A  frustum  or  portion  of  any  solid,  gene-  togamia  Algse.  Generic  character  :  male 
rated  by  the  revolution  of  any  conic  sec-  vesicles  smooth,  hollow,  with  villose  hain 
tion  upon  its  axis,  and  terminated  by  any  within,  interwoven:  female,  vesicles  smooth, 
two  parallel  planes,  may  be  thus  compared  gued  with  jelly,  sprinkled  with  immersed 
to  a  cylinder  of  the  same  altitude,  and  grains,  prominent  at  the  tip.  Seeds  solitary, 
whose  base  is  equal  to  the  asiddle  section  This  genus  comprehends ,  most  of  those 
of  the  frustum  made  by  a  parallel  plane,  plants  vriucfa  are  compionly  called  sea- 
1.  The  difierence' between  such  frnstnm  weeds;  more  thanf  seventy  species  are 
and  cylinder  is  always  the  same  in  different  enumerated;  they  may  all  be  used  to 
partsof  the  same  prof  simihff  solids;  when  manure  land,  'or  burnt  for  alkali.  Some 
the  inclination  of  the  phines  to  the  axis,  and  of  the  species  are  eaten,  either  fresh  out 
the  altitude  of  the  frnstnm  are  given.  9.'  of  the  sea ;  or  boiled  tender,  with  butter. 
In  the  parobolic  conoid,  this  difference  pepper,  &c.  If  the  F.  sarcharinns  is  washed 
vanishes;  the  frustum  being  always  equal  in  spring  vrater,  and  tiien  hung  up  m  a 
to  a  cylinder  of  the  same  height,  upon  warm  place,  a  substance  like  sugar  exudes 
the  section  of  the  conoid  that  bisects  the    firom  it 

altitude  of  the  fiustum,  and  is  parallel  to  FUEL.  Dr.  Black  divides  fhels  into  five 
its  bases.  3.  In  the  sphere,  the  frustum  classes;  the  first  comprehends  die  fluid  in- 
is  always  less  than  the  cylinder,  by  one  flammable  bodies ;  the  second,  peat  or  tnif; 
fourth  part. of  a  rif^t  angled  cone  of  the  the  third,  charcoal  of  wood ;  the  fourth, 
same  height  with  the  frustum ;  or,  by  one  pit-coal  charred ;  and  the  fiitii,  wood,  or 
half  of  a  sphere,  of  a  diameter  equal  to  pit-coal,  in  a  crude  state,  and  capable  of 
that  height :  and  this  difference  is  always  yielding  a  copious  and  bright  flame, 
the  same  in  all  spheres  whatever,  when  the  The  fluid  inflammables  are  considered  as 
altitude  of  the  frustam  is  given.  4.  In  the  distinct  ftom  the  solid,  on  this  accoont,  that 
cone,  the  frustam  always  exceeds  the  ^  they  are  capable  of  burning  upon  a  wipk, 
cylinder,  by  one  fourth  pact  of  the  content  and  become  in  this  way  the  most  manage- 
of  a  sim^  cone,  that  has  the  same  height  able  sources  of  heat ;  though,  on  account 
with  the  frustum.  of  their  price,  they  are  never  employed  for 

As  a  general  theorem:  in  the  frustum  producing  it  in  great  quantities;  and  are 
of  lany  sohd,  generated  by  the  revolution  only  used  when  a  gentle  degree,  or  a  small 
of  any  conic  section  about  its  axis :  if  to  qmmtity  of  heat  is  sufficient.  The  species 
tiie  sum  of  the  two  ends  be  added  four  which  belong  to  this  dass  are  alcoh<i  and 
timet  the  middle  section,  then  the  last  sum    different  oils. 

divided  by  six  will  be  the  mean  area,  and  The  flnt  of  these,  alcohol,  when  pure  and 
bemg  drawn  into  the  altitude  of  the  solid  fiee  of  water,  is  as  convenient  and  manage* 
will  produce  the  content:  That  is  A  and  a  able  a  fuel  for  producing  moderate  or  gen- 
bemg  the  areas  of  the  ends ;  M  equal  the  tie  heats  as  can  be  desired*  Its  flame  ta 
middle  section  then  we  have  perfectly  clean,  and  free  fivm  any  kind 

;^  I  ^  I  ^  jH  of  soot;  it  can  easily  be  made  to  bum 

"*     r* X  A  =:  M>Iid  content         alower  or  foster,  and  to  produce  less  or 

more  heat,  by  changing  the  site  or  number 
This  theorem  holds  good  for  complete  solids  of  the  wicks  upon  which  it  bums;  foraa 
as  well  as  frnstnms,  whether  right  or  ob-    hmgas  these  are  fod  with  spirit,  in  a  ptoper 
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vanlier,  fhey  continue  to  yield  flame  of  Some  luTe  Attempted  a  remedy,  by  making 
precbciy  the  lame  strength.    The  cotton,  the  wick  of  incombostible  materials,  as  aa- 
or  other  materials,  of  which  the  wick  is  bestos,  or  wire ;  bat  still,  as  the  oil  doea 
compoied,  is  not  scorched  or  consnmed  in  not  totally  evaporate,  but  leaves  a  ftmaU 
the  least,  becatase  the  spirit  with  which  it  is  quantity  of  gross  fixed  carbonaceoas  mat- 
constantly  soaked  is  incapable  of  becoming  ter,  this,  constantly  accomulating,  clogs  the 
hotter  than  174^  F^renheit,  which  is  con-  wick,  to  snch  a  degree,  that  the  oil  cannot 
sidenbly  below  the  heat  of  boiling  water,  ascend,  the  flames  become  weaker,  and,  in 
It  b  only  the  vaponr  that  arises  from  it  some    cases,    are    entirely    extinguished, 
which  is  hotter,  and  this  too  only  In  its  outer  There  is,  however,  a  difference  among  the 
parts,  that  are  most  remote  from  the  wick,  different  oils  in  this  respect ;  some  being 
and  where  only  the  combustion  is  going  on,  more  totally  volatile  than  others.    But  the 
in  consequence  of  communication  and  con-  best  are  troublesome  in  this  way,  and  the 
tact  with  the  air.    At  the  same  time,  as  the  only  remedy  is  to  change  the  wicks  often, 
alcohol  is  totally  volatile,  it  does  not  leave  though  we  can  hardly  do  this  and  be  sure 
any  fixed  matter  which,  by  being  accurau-  of  keeping  always  an  equal  flame, 
faited  on  tlie  wick,  might  render  it  foul  and  The  second  kind  of  fuel  mentioned,  peat, 
filtnp  its  pores.    The  wick,  therefore,  con^  is  so  spongy  that,  compared  with  the  more 
tinnes  to  imbibe  the  spvit  as  freely,  after  solid  fiieli,  it  is  unfit  to  be  employed  for 
some  time,  as  it  did  at  the  first.   These  are  producing  very  strong  heats.     It  is  too 
the  qoalities  of  alcohol  as  a  fuel.    But  these  bulky  for  this :  we  cannot  put  mto  a  fur- 
qualities  belong  •  only  to  a  spirit  that  is  vefy  oace^  at  a  time,  a  quantity  that  corresponds 
poie.    If,  on  the  contrary,  it  be  weak,  and  with  the  quick  consumption  that  must  ne« 
contain  water,  the  vrater,  being  less  vohitile,  cessarily  go  on  when  die  heat  is  violent. 
doea  not  evaporate  so  fiut  from  the  wick  There  is,  no  doubt,  a  great  difierence  in  this 
as  the  more  spiritumia  part ;  and  the  wick  respect  among  difierent  kinds  of  this  fuel ; 
becomes,  after  some  time,  so  much  soaked  but  this  is  the  general  character  of  it.  How- 
with  water  tint  it  does  not  imbibe  the  spirit  ever,  when  we  desire  to  produce  and  keep 
properiy.  The  flame  becomes  much  weaker,  up,  by  means  of  cheap  foel,  an  extremely 
or  is  altogether  extinguished.    When  alco*  mild  gentle  heat,  we  can  hardly  use  any 
hoi  is  used  as  a  fuel,  therefore,  it  ought  to  tfamg  better  than  peat.    But  it  is  best  to 
be  made  as  strong,  or  free  from  water,  as  have  it  previously  charred,  that  is,  scorched, 
possiltle*              •    ^  or  burnt  to  bhick  coal.    The  advantages 
Oil,  althoogfa  flnid  like  spirit  of  vrine,  and  gained  by  charring  have  been  already  ex- 
eapaMe  of  bunnng  in  a  similar  manner,  is  plained.    When  prepared  for  use  in  that 
not  90  convenient  in  many  respects.    It  Is  manner,  it  is  capable  of  bemg  made  to  bum 
disposed  to  emit  soot ;  and  this  applying  more  slowly  and  gently,  or  vrill  bear  with- 
itaelf  to  the  bottom  of  the  vessel  exposed  to  out  being  extinguished  altogether,  a  greater 
it,  and,  increasing  in  thickness,  forms,  by  diminution  of  the  quantity  of  air,   wifli 
degrees,  a  soft  and  spongy  medium,  throi^  which  it  is  supplied,  than  any  other  of  the 
wUch  heat  is  not  so  freely  and  quickly  solid  fuels.    Dr.'  Boeihaave  found'  it  ex- 
transmitted.    Tins  was  observed  by  Mus-  tremely  convenient  and  manageable  in  his 
elienbroeck  in  his  experiments  upon  the  Fnmus  Studiosomm. 
cxpamions  of  metalline  rods  heated  by  The  next  fuel,  in  order,  is  the  charcoal  of 
lanpa.    It  Is  true  we  can  prevent  this  en-  wood.  Thisis  prepared  by  piling  up  bil^ti  * 
tifely,  by  nsing  very  small  wicks,  and  in-  of  wood  into  a  pyramidal  heap,  vrith  seve- 
creasing  the  mmiber,  if  aeoesnry,  to  pro-  ral  spfarades,  or  flues,  formed  through  the 
doce  the  heat  required.    Or,  we  may  em-  pile.    Chips  and  brushwood  are  put  mto 
ploy  one  of  those  lamps,  in  which  a  stream  those  below,  and  the  whole  is  so  constructed 
of  air  is  allovred  to  rise  tfaiough  the  mkldle  that,  when  kindled,  it  kindles  almost  over 
of  the  flame,  or  to  pan  over  its  suifiice  with  the  whole  pile  in  a  very  short  time.    It 
snch  velocity  as  to  produce  a  more  com-  would  burst  out  into  a  btaze,  and  be  quickly 
plete  inflammation  than  ordinary.    But  we  consnmed  to  ashes,  were  it  not  covered  all 
shall  be  as  nmch  embarrassed  in  another  over  with  earth,  or  chiy,   beaten  dose, 
way,  for  the  oib  commonly  used,  behig  leaving  openings  at  all  the  spinclea.  These 
capable  of  assoming  a  heat  greatly  above  are  carefully  watched ;  and,  whenever  the 
that  of  boilmg,  water,  scorch  and  bum  the  white  watery  smoke  is  observed  to  be  soo- 
wi^  and  change  its  texture,  so  that  ft  ceeded   by  thin    bhie,   and  transparent 
doea  not  imbibe  the  oil  so  flmt  as  b«lon.  smoke,  the  whole  is  immediately  stopped; 
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i^ik  bemg  the  indication  of  ill  the  wateiy  intense.    In  ordinaiy  liett  tiie  tshei  do 

vapour  being  gone,  and  the  borning  of  the  not  melty  and  though  they  are  more  iSopioaa 

true  coaly  matter  commencing.    Tims  is  a  and  heavy  than  those  of  charcoal  of  wood, 

pretty  strong  red  heat  raised  through  the  they  seldom  choke  up  the  fire  considerably, 

wliole  mass,  and  all  the  volatile  matters  are  unless  the  bars  of  the  grate  be  too  dose 

dissipated  by  it,  and  nothing  now  remains  together. 

but  the  charcoal.  The  holes  being  all  stop*  This  fuel,  therefore,  is  preforaUe,  in  most 

ped  in  succession,  as  thb  change  of  the  cases,  to  the  charcoal  of  wood,  on  acoonnt 

smoke  is  observed,  the  fire  goes  out  for  of  its  burning  much  longer,  or  giving  much 

want  of  air.    The  pile  is  now  allowed  to  more  heat  before   it  is  consumed.    The 

cooL    This  requires  many  days;  for,  diar-  beat  produced,   by   equal  quantities,   by 

coal  being  a  very  bad  conductor  of  heat,  weight  of  pU-coal,  wood-charooal  and  wood 

the  pile  long  remains  red  hot  in  the  centre,  itseUT,  are  neariy  in  proportion  of  6,  4,  and 

and,  ifopened  in  this  state,  would  instantly  3.    The  reason  why  both  these  kinds  of 

bum  with  iury.  charcoal  are  preferred,  on  most  occasions. 

Small  quantities  may  be  procured  at  any  in  experimental  chemistry,  to  the  cmda 

time,  by  burning  wood  in  close  vessels,  wood,  or  fossil  coal,  from  which  they  are 

Little  pieces  may  be  very  finely  prepared,  produced,  is,  that  the  crude  fiiels  are  de* 

at  any  time,  by  plunging*  the  wood  in  lead  prived,   by   charring,   of  a   considerable 

melted  and  red  hot  quantity  of  water,  and  some  other  volatile 

This  is  the  chief  fiiel  used  by  the  chemists  principles,   which  are   evaporated  durii% 

abroad,  and  has  many  good  properties.    It  the  process  of  charring,   in  the  form  of 

kindles  quickly,  emits  few  watery  or  other  sooty  amoke  or  fiame.      These   volatile 

vapours  while  burning,  and  when  consumed  parts,  while  they  remain  in  the  fiiel,  make 

leaves  few  ashes,  and    those   very  light,  it  unfit  (or  less  fit)  for  many  puqioees  in 

They  are,  therefore,  easily  blown  away,  so  cheroistiy.     For  besides  obstructing  Uie 

that  the  fire  continues  open,  or  pervious  to  vents  with  sooty  matter,  they  require  mnch 

the  current  of  air  which  must  pass  through  heat  to  evaporate  them;  and  therefore, 

it  to  keep  it  burnujg.    This  sort  of  fiiel,  the  heat  of  the  foniace,  in  which  they 

too,  i«  capable  of  producing  as  intense  a  are  burnt,  is  much  diminished  and  wasted 

beat  as  can  be  obtained  by  any ;  but  in  by  every  addition  of  fresh  fuel,  until  the 

those  violent  heats  it  is  quickly  consumed,  fi«sh   fiiel  is   completely  mfiamed,   and 

and  needs  to  be  frequently  supplied.  restores  the  heat  to  its  former  strengdi.  • 

Fossil  coals  chaired,  called  dnders,  or  ,  But  these  great  and  sudden  variations  of 

coaks,  have,  in  many  respects,  the  same  the  heat  of  a  fiimace  are  quite  inconveni* 

properties  as  charcoal  of  wood;  as  kindling  ent  in  most  chemical  processes.    In  the 

more  readily  in  furnaces  than  when  they  greater  number   of  chemical   operatioas» 

are  not  charred,  and  not  emitting  watery,  therefore,  it  is  much  more  cooveoient  to 

or  other  gross  smoke,  while  Uiey  bum.  use  charred/ fuel,  than  the  nme  fsdiaita 

This  sort  of  charcoal  is  even  greatly  supe-  natural  state, 

rior  to  the  other  in  some  properties.  There  are,  at  the  same  time,  sobm  kiadi 

It  is  a  much  stronger  fuel,  or  contains  the  of  fossil  coal,  which  are  exceptions  to  what 

combustible  matter  in  greater  quantity,  or  has  now  been  delivered  m  genend.    We 

in  a  more  condensed  state.  It  is,  therefore,  meet  with  some  of  them  ^t   leave  a 

consumed  much  more  stowly  on  all  occa-  smaller  proportion  of  ashes  than  otiM% 

sions,  and  particularly  when  employed  for  and  the  ashes  of  soose  aie  net  to  liable  le 

prododng  intense  melting  heats.    The  only  melt  in  violent  heats.    Tbere  is  one  speeiai 

inconveniences  that  attend  it  are,  that^  as  too,  soch  as  the  Kilkenny  coal  of  Ireland^ 

it  consumes,  it  leaves  much  more  ashes  than  and  wfaidi  occnif  likewise  in  sone  pacta 

the  other,  and  these  mudi  heavier  too,  of  this  country,  that  does  not  eontidn  angr 

which  are,  therefore,  liable*to  collect  m  such  sensible  qoantity  of  water,  or  otiier  ands 

quantity  as  to  obstruct  tiie  free  passage!  of  volatile  principles.    But  thk  nay  becalled 

air  tiirough  die  fire ;  and  further,  timt  when  a  sort  of  mtive  chareoal.    It  hai  the  ^h 

the  heat  is  very  intense  these  ashes  are  dis-  peaiaaceofoidinaiy  coal,  bnt,  when  throite 

posed  to  tedt'or  vitrify  into  a  tenacious  into  tiie  fire,  iloes  not  ensit  saMke  or  toot. 

drossy  snbetance,  which  dogs  tiie  grate,  the  It  merely  becomes  red,  gives  a  snbtile 

^des  of  the  furnace  and  the  veasds.    This  bine  flaiiie»  and  cewnnes  like  chareoel ; 

last  inconvenience  is  only  troublesome,  only  it  lasts,  suipriringly  hw^  or  cootinnce 

Jtowever,  when  tiie  beat  required  is  very  tpgive  h^tforaveiy  long tiine  befbieii 
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il  totiliy  eooiniied.  But  it  cumot  be  dimiinitioii  of  hett  Aa4  if  mvck  air 
nuide  to  barn  to  ai  to  prodoce  a  gentle  be  admitted  to  mak^  tiiote  Yapoan  break 
beat.  If  not  in  conaidenble  qoantity,  and  ont  into  flame,  tlie  heat  it  too  violent. 
Tiolentlybeated,  itisaoonextingnisbed.  Theie  flaming  fuels,  however,  have  their 
In  uaing  this  kind  of  iiiel,  it  it  proper  to  particular  met,  for  which  the  others  are  fiur 
*  be  on  onr  gnaid  against  the  dangerous  less  proper.  For  it  is  a  fiict,  that  flame, 
nature  of  the  burnt  air,  which  arises  from  when  produced  in  great  quantity,  and 
fis«T5wV  of  all  kindSi  Charcoal  bums  made  to  bom  violently,  by  mixing  it  with 
without  visible  smoke.  The  air  arising  a  proper  quantity  of  fresh  air,  .by  driving 
from  it  appears  to  the  eye  as  pure  and  as  it  on  tlie  si^bject,  and  throwing  it  into 
dear  as  common  air.  Hence  it  is  much  whirls  and  eddie^  which  mix  tlie  air  with 
used  abroad  by  thuae  who  are  studious  of  ovcfy  part  of  the  hot  vapour,  gives  a  most 
neatness  and  deanlineiB  in  their  apartments,  intense  heat  This  proceeds  from  the 
But  this  very  circumstance  should  nmke  mporous  nature  of  flame,  and  the  perfect 
m  more  watchlul  agamst  its  efibcts,  which  miscibtlity  of  it  with  the  air. 
may  prove  dangerous,  in  the  highest  de-  As  the  immediate  contact  and  action  of 
9«e,  before  we  are  aware  of  it.  The  air  air  is  necessary  to  the  burning  of  every 
arising  from  common  crude  fuel  is  no  doubt  combustible  body ;  so  the  air,  when  pro- 
as  bod,  but  the  smoke  renden  it  disagree-  perly  applied,  acts,  with  fiur  greater  ad- 
able  before  it  become  dangerous.  The  vantsge  on  ftune,  than  on  the  Mlid  and 
lint  sensation  is  a  slight  sense  of  weakness;  '  fixed  inflammable  bodies:  for  when  air 
the  limbs  seem  to  require  a  Kttle  atten-  is  applied  to  these  last,  it  can  only  act  on 
tioii,  to  prevent  ftUing.  A  slight  giddi-  their  sorAce,  or  the  particles  of  them  that 
■ess,  accompanied  by  a  distinct  feeling  are  outermost;  whereas  flame  being  a 
ci  a  flush,  or  glow  in  the  fiice  and  neck,  vapour  or  elastic  Qoid,  the  air,  by  proper 
Soon  after,  the  perton  becomes  drowsy,  contrivances,  can  be  intinutely  miiftd  with- 
wonld  sit  down,  but  conunonly  falls  on  the  it,  and  made  to  act  on  every  part  of  it, 
floor  insensible  of  all  about  him,  and  exterud  and  internal,  at  the  same  time, 
breathes  strong,  snoring  as  in  an  apoplexy.  This  great  power  of  flaime  which  is  the  con- 
li  the  person  is  alaimed  in  tim^  and  qnence  of  this,  does  not  appear  when  we 
ipes  into  the  open  an*,  he  is  commonly  try  snnll  quantities  of  it,  and  allow  it  to 


aeiaed  vrith  a  violent  h>ad-ach,  which  gra-  buna    quietly,  becaase  the  air  is  not  in- 

doally  abates.  tinmtely  mixed  with  it,  but  acts  only  on 

Bait  when  the  efloct  is  completed,  aa  the  outside,  and  the  quantity  of  burning 

above  described,  death  very  soon  ensues,  matter  m  the  surfiwe  of  a  small  flame  is 


relief  be  obtained.    There  is  usually  too  snnll  to  produce  much  effect, 
a  foaming  at  the  mouth,  a  great  flash  or        But  when  flame  is  produced  in  hrge 

tnflnsion  over  the  fiuse  and  neck,  and  every  quandty,  and  is  property  mixed  and  agitat- 

indieation  of  an  oppression  of  the  brain,  ed  with  air,  its  power  to  heat  bodies  la 

by  this  acoamulation  of  bkM>d.    The  most  immensdy  faicreased.    It  is  therefore  pecn- 

anccssifhl  treatment  is  to  take  off  a  quan-  liariy  proper  for  beatmg  fairge  quantitiea 

lity  of  blood  iounediatoly,  and  throw  cold  of  matter  to  a  violent  degree,  e»peciiHy  if 

water  on  the  bead  repeatedly.    A  strong  the  contact  .of  solid  fuel  with  socli  matter 

■Hawlnsj  soch  as  hartshorn,  applied  to  the  is  inconvenient.    Flaming  fuel  is  used  for 

•alas  of  the  feet,  has  also  a  very  good  this  reason  in  many  opcntrins  performed 

^Act  on  large  quantities  of  metal,  or  metallic 

The  fifth  and  fattt  kind  of  fuel  is  wood,  minerds,  in  the  makmg  of  glass,  and  in  the 

arfiMsiieools,  n  their  erode  state,  which  it  baking  or  burning  of  all  kinds  of  earthen 

k  proper  to  diatioauiih  lh>m  the  charcoals  ware.    Tlie  potter's  kiln  is  a  cyliudricaT 

of  the  same  8ol»tencas.    Hie  difference  carity,  filled  from  the  bottom  to  tlie  top 

'  Its  in  their  givhig  a  copious  and  bright  with  columns  of  wares,  ihe  only  interstices 

whan  ptoaty  of  air  Is  admitted  to  ate  those  that  are  left  between  the  columns ; 

In  conaeqaence  of  which  they  must  and  the  flame,  when  produced  in  snffident 

be  eoasidared  us  fneli  very  different  from  quantity,  proves  a  torrent  of  Hqoid  fire, 

chareoal,  aadadaptodtodiflfereatporposes.  eonotantly  flowing  up  through  the  whole 

floe  Flamb.  of  the  histerstices,  and  heato  the  whole  pile 

flaming  fuel  cannot  be  nmoaged  like  in  an  equal  manner. 
iM  chareoali.    If  littla  air  be  admitted,  it        Flansmg  fuel  is  also  proper  in  mai^ 

fivas  Bo  im^  hgt  loaty  nyoor^  aad  •  woika  or  mannfhctoriesi  hi  which  mach  foal 
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U  consumed,  as  in  breweries,  distilleiies,  fly  is  one  of  (he  most  cnrions  of  insects,  it 
and  the  like.  In  socb  works,  it  is  evidently  is  three  inches  long,  and  the  breadth  be- 
worth  while  to  contriYC  the  fnmaces  so  that  tween  the  tips  of  the  expanded  wings  U 
heat  may  be  obtained  Irom  the  vofaitile  about  ^ve  or  six  inches.  Tbis  beantifiil 
parts  of  the  Aiel,  as  well  as  from  the  fixed  ;  insect  is  a  native  of  Surinam  and  other  parts 
for  when  this  is  done,  leas  fnel  serves  the  of  South  America,  and  during  the  night  it 
purpose  than  would  otherwise  be  neces-  diflnses  so  strong  a  phosphoric  splendor 
sary.  But  this  is  little  attended  to,  or  ill  from  its  head,  which  is  nearly  as  krge  as 
understood  in  many  of  those  mannfiustories.  the  rest  of  the  body,  that  it  may  be  em- 
it is  not  uncommon  to  see  vast  clouds  of  ployed  for  the  purpose  of  a  candle  or 
black  smoke  and  vapOur  coming  out  of  torch. 

their  vents.    This  happens  in  consequence        FULICA,  the  gdlimule  and  the  coot,  in 

of  their  throwing  too  large  a  qoantity  of  natural  history,  a  genus  of  birds  of  the'or> 

crude  fuel,  into  the  furnace  at  once.    T%e  der  Orallae.  Generic  character:  bill  strong, 

beat  is  not  sufficient  to  inflame  it  quickly,  thick,  and  sloping  to  the  point ;  upper  man- 

■nd  the  consequence  is  a  great  loss  of  beat,  dible  arched  over  the  lower  at  the  edge. 

See  Laboratory,  and  reaching  far  np  the  forehead  ;  nostrils 

FUOUB,  in  mnsic,  signifies  a  compori-  neariy  oval ;  finont  bald ;  toes  fbnr,  long 
tion,  in  which  one  part  leads  off  some  de-  and  furnished  with  broad  scalloped  mem- 
termined  succession  of  notes  called  the  sub-  branes.  There  are  twenty-five  spedes. 
ject,  which  after  being  answered  in  the  F.atia-coot,isdistingnisliedfromtliegalli- 
fifth  and  eighth  by  the  other  parts,  b  inter-  nnle  by  pinnated  feet  It  inhabits  Europe, 
spersed  through  the  movement,  and  distri-  Asia,  and  America,  and  is  about  the  size  of 
buted  amid  all  the  parts  in  a  desultory  man-  a  smaU  fowl.  It  feeds  on  small  fish  and 
ner  at  the  pleasure  of  the  composer.  There  vrater-insects,  is  common  in  some  parts  of 
are  three  distinct  descriptions  of  fugues,  the  this  country  at  all  seasons,  but  in  the  breed- 
simple,  which  contains  but  one  subject ;  the  ing  season  is  seen  almost  always  in  pairs, 
double,  that  which  consists  of  two  subjects ;  about  the  borders  of  ponds  and  lakes  well 
and  the  counter  fiigue,  is  that  in  vrhich  the  fringed  with  rushes,  of  which  it  mats  itself  a 
subjects  move  in  a  direction  contnuy  to  large  nest,  said  to  be  often  observed  floa^ 
each  other.  ing  on  the  water.    These  birds  are  do- 

FUIRENA,  in  botany,  so  named  in  me*  vonred  when  young  by  the  buicards,  which 

mory  of  George  Fifiren,  a  genus  of  the  infest  their  haunts,  and  prevent  them  from 

Triandria  Monogynia  dassand  order.    Na-  that  great  multiplication  which  might  be 

tural    order  of  Calamarise.    Cyperoideae,  otherwise  expected.    RaUas  crex,  or  tiie 

Jnssieu,    Eoential  character :  ament  un-  prake  gaOinule,  b  fiHmd  in  various  parts  of 

bricate,  with  awned  scales;  calyx  none;  Europe,  and  is  particnlariy  abundant  in 

eorolU  with  three-petal  shaped  obcordate  Iiebmd,  where  it  is  supposed  by  Latham  to 

^omes,  ending  in  a  tendriL    There  b  but  winter.    Wherever  qurib  are,  the  crake  b 

one  species,   ets.  F.  paniculata,  a  k»fty  to  be  met  vrith.    It  runs  fiut,  but  flies  vritfa 

grass.  Native  ofSurinam  and  Jamaica.  great  awkwanlness,  with  its  legs  iiMging 


FUIX^RUM,  in  mechanics,  the  prop  or  down.    Its  food  b  grain  and  msects.   Onita 

•opport,  by  which  a  lever  b  sustained.    See  ai^ival  in  En^and,  where  it  b  migratory,  it 

MscBAMics.  b  poor  and  emaciated,  bat  fattens  afteiw 

FUIGORA,  in  natural  hbtoiy,  kmiem'  wards  with  great  rapidity,  and  is  esteeased 

/y,  a  genus  of  insects  of  the  order  Hemip-  excellent  for  the  table.    Iti  fuO  weight  b 

tera.  Head  hollow,  inflated,  extended  fur-  about  eight  ounces, 

ward;  antennae  short,  seated  beneath  the  F.  porphyrio  or  the  purple  water  ben, 

eyes,   consbtiqg  of  two  joints,  the  outer  occurs  in  ahnost  all  the  warmer  btitmlesof 

one  larger  and  globular  ;  snout  elongated,  the  globe.    It  b  of  the  abe  of  a  fowl;  in 

bflected,    four-jointed ;   legs  formed  for  Sidly  b  kept  merely  for  its  beanty,  and  bi 

walking.    There  are  about  25  spedea,  al-  Penria  exhibits   its  greatest  elegance  of 

most  mhabitanU  of  hot  climates.     Mr.  plumage.    It  b  tamed  with  great  eve,  and 

Donovan  has  deteribed  the  F.  Emropma ;  will  feed  veiy  quietly  m  the  fonn-yard  oa 

tbe  body  of  which  b  green;  wings  hj^e,  grain  or  roots,  but  b  particahuty  food  of 

reticulate ;  front  conic.    Ibb  b  a  small  fishes,  which  it  pbmges  in  the  water  before 

insect,  and  dettimte  of  the  shining  quality,  it  takes  them  to  its  month.    Standing  oo 

by  which  foreign  tptdn  are  dbtmgulshed.  ooeleg  it  employs  tbe  other  as  a  hand  in 

Bntthe  F.hmtenarii,  orPeniyiankuiteni-  aaagr  caiOy  narticiikr^  inliftiiig  iti  food 
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to  ill  noQtliy  in  tiie  nme  manner  as  a  par- 
rot. 

F.  cUoropns,  or  the  common  water-hen, 
in  iband  in  Tariooa  parts  of  England,  hannt- 
ing  the  borders  of  ponds  and  ri?er8,  which 
abound  in  weeds,'  and  breeding  twice  in  a 
aeoson.    It  6ie8  ankwardly,  bat  runs  and 
•wims  well.    Its  flesh  is  thought  excellent, 
and    its  general  weight  is   about  fifteen 
ounces.  Ratios  CaroUnns,  oi*  the  American 
water-hen,  is  as  large  as  a  quail.    In  the  be- 
ginning of  antnmn  these  birds  are  found  in 
Viriginia  in  extreme  abundance.    From  a 
atate  of  perfect  leanness  they  speedily  be- 
come so  fiit  as  to  be  incapable  of  flying, 
and  are  knocked    ofl  the  reeds  of  the 
manhes  by  the  paddles  of  the  Indians,  who 
make  pleasurable  excnrsions  in  their  canoes 
for  this  poipose,  and  in  the  coarse  of  one 
night  a  party  will  take  ten  or  twelve  hon- 
(Iredofthem.  They  are  extremely  admired 
Ibr  food,  and  supply  part  of  the  daily  re- 
past of  ereiy  planter  dnruig  their  short  sea- 
son.   Railos  panana,  or  the  spotted  galli- 
inila,  is  found  in  Cumberiand,  and  supposed 
to  be  migmtory .    It  is  fond  of  solitude,  and 
nnless  In  breeduig    time,  ahnost   always 
alone.    Its  hannts  are  similar  to  those  of 
the  common  water-hen.    Its  nest  is  built  in 
the  form  of  a  boat,  and  tied  or  fixed  to 
raeds  to  pre  vent  its  being  carried  off  by  the 
water.    Its  young  run  as  soon  as  they  are 
batched.    For  the  great  coot,  see  Ayes, 
Plate  VII.  fig.  4. 

FUUGO,  in  botany,  a  genus  of  the 
Ciyptogamia  Fungi  cbss  and  order.  Fungus 
with  a  cellnlar  fibrous  bark ;  the  fibres  pe- 
netrating ni  a  reticulate  manner  through 
the  seminal  mass. 

FUULER,  a  workman  employed  m  the 
woollen  manu&ctoricsy  to  mill,  or  scour, 
dotfas,  verges,  and  other  stuA,  in  order  to 
render  them  more  thick,  compact,  and 
durable. 

I\jLLBa*s  earthf  in  natural  history,  a  soft, 
grejrisl^  brown,  dense,  and  heavy  marie : 
when  diy,  it  is  of  a  greyish,  ash-coloured 
Brown,  in  all  degrees  from  veiy  pale  to  al- 
most black,  and  it  has  generally  aomething 
of  a  greenish  cast :  it  is  very  hard  and  firm, 
of  a  compact  texture,  of  a  rough  and  some- 
what dusty  surfiMe,  that  adheres  slightly  to 
the  tongue :  it  is  very  soft  to  the  touch, 
not  staining  the  hands,  nor  breaking  easily 
between  the  fingers :  it  has  a  little  hanh- 
ness  between  the  teeth,  and  melti  freely 
in  the  month  :  thrown  hnto  water,  it  makes 
no  ebuUitiony  or  hisang,  but  sweUs  gra- 
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dually  in  bulk,  and  ialls  into  a  fine  ^ft 
powder. 

It  is  of  great  use  in  scouring  clotlis,  stufi^ 
Sic,  imbibing  all  the  grease  and  oil  used  in 
preparing,  dressing,  &c.  of  the  wool.  It 
does  not  effervesce  with  the  acids :  before 
tlie  blow-pipe  it  melts  with  a  brown  spongy 
scoria  :  it  consists  of 

Silexl 51.8 

Alnmme ........  S5. 

Lime 5.S 

Magnesia 0.7 

Oxide  of  iron..    3.7 
Water 15.5 

100.0 


FUIer^s  earth  is  not  now  in  so  much  re- 
quest in  the  country  as  it  was  formerly, 
owing  to  the  almost  general  use  of  soap.  In 
England  it  is  found  in  beds,  covered  by,  and 
resting  upon,  that  peculiar  sand-stone  forma- 
tion, which  accompanies  atad  serves  as  the 
foundation  to  chalk :  its  colour  is  yellowish 
grey,  with  a  fiunt  tinge  of  green.  It  is 
found  in  Hampshire,  Bedfordshire,  and  in 
Surrey. 

FULLING,  the  art  or  act  of  cleansmg, 
scouring,  and  pressing  cloths,  stoffi,  and 
stockings,  to  render  them  stronger,  closer, 
and  firmer;  called  also  milling.  The  fiillmg 
of  cloths  and  other  stuffii  is  performed  by  a 
kind  of  water-mill,  thence  called  a  fiUling 
or  scouring'inill.  These  mills,  except  in 
what  reUtes  to  the  mill-stones  and  hopper, 
.are  much  the  same  with  oom-miUs:  and 
there  are  even  some  which  serve  indifle- 
rently  for  either  use ;  com  being  ground, 
and  cloths  fulled,  by  the  motion  of  the  same 
wheel.  Whence  in  some  places,  particu* 
larly  in  FHmce,  the  fiillers  are  called  mil- 
lers ;  as  grinding  com  and  milling  stuflb  at 
the  same  time.  The  method  of  fulling 
cloths  and  woollen  stuffii  vrith  soap  is  this : 
a  coloured  cloth  is  to  be  laid  in  the  usual 
manner  in  the  trough  of  afiilling  mill,  with- 
out first  soaking  it  in  water,  as  is  commonly 
practised  in  many  places.  To  full  thb 
troogh  of  doth,  15  pounds  of  soap  are  re- 
quired, one  half  of  which  is  to  be  melted  in 
two  pails  of  river  or  spring  water,  made  as 
hot  as  the  hand  can  well  bear  it  Hiis  so- 
lution is  to  be  poured  by  Uttle  and  little 
upon  the  doth,  in  proportion  as  it  is  laid  in 
the  trough  ;  and  thus  it  is  to  be  fiilled  for  at 
least  two  hours ;  after  which  it  is  to  be 
taken  out  and  stretched.  This  done,  the 
cloth  is  immediately  returned  into  the  same 
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troQ^wHhoQt  any  newsrap,  and  then  fiilled  jfleMj  nicceeded  in  stopping  the  progrew 
two  hours  more.  Then  taking  it  out,  fbey  of  tl|e  jot  among  sheep :  it  hm  destrojrad 
wring  it  well,  to  express  all  the  grease  and  the  pntrid  odonrs  arismg  from  meat  in  the 
filth.  After  the  second  lolling,  the  remam*  wont  possible  state,  as  well  as  having  been 
der  of  the  soap  Is  dissolved  as  in  the  former,  eminently  saccessfid  in  the  core  of  the 
and  cast  foor  different  times  on  the  cloth,  most  alarmmg  fevers,  and  preventing  the 
nmembenng  to  take  out  the  cloth  every  effects  of  contagion, 
two  hours  to  stretch  it,  and  undo  the  phiitik  FUN  ARIA,  in  botany,  a  genus  of  the 
and  vrrinklcs  it  has  acquired  in  the  trough.  Cryptogamia  Mflsd  class  and  order.  Cap- 
When  they  perceif^  it  sufficiently  fulled,  snle  obovate ;  fringe  double ;  outer,  of  16 
and  broni^t  to  the  quality  and  thickness  oblique  wedge-form  teeth,  cohering  at  the 
required,  they  scour  it  in  water,  keepmgit  tips;  uiner,  a  meinbrane  dirided  into  Id 
in  the  trough  till  it  is  quite  clean.  As  to  ffat  teeth ;  veil  square.  There  are  three 
white  cloths,  as  these  full  more  easily  and  in  species. 

less  time  than  coloured  ones,  a  third  part  of  FUNCTION,  In  algebra,  denotes  any 

the  soap  miiy  be  spared.  compound  quantity ;  and  wheif  one  of  the 

FULMINATION,  in  chemistiy,  differs  component  quantities  is  variable  it  is  said 

from  detonation  only  in  degree,  they  are.  to  be  a  variable  function, 

both  the  effects,  of  rapid   decomposition  Functions  are  formed  either  by  addition, 

accompanied  by  a  load  noise,  either  with  or  subtraction,  multiplication,  division,  hnroln- 

without   flame.     See  Gold,   Mbrcvrt,  tion,  or  evolution ;  as  also  by  the  resolution 

PowoER,  Silver.  of  equations.    But  besidcfl  these,  Which 

FUM ARIA,  in  botany,  English/kmi^ory,  are  called  algebraical  fiinctions,  there  are 

a  genus  of  the  Diadelphia  Hexandria  ckus  others  called  transcendental,  arising  fit>m 

and  order.    Natural  order  of  Corydales.  the  management  of  exponents,  logarithnuy 

Papaveracese,  Jussieu.  Essential  character:  &c 

calyx  two-leaved ;    corolla   ringent ;   fila-  FUNDS,  pMie,  the  taxes  or  other  pnb- 

menti  two,  membranaceous,  with  three  an-  He  revenues  appropriated '  to  the  payment 

tfaers  on  each.    There  are  fifteen  species.  of  the  interest  or  principal  of  the  national 

FUMIGATION,  in  medicine^  a  process  debt.  When  the  expedient  of  borrovriog 
by  means  of  which  the  nitrous  and  other  hi^^  sums  for  die  public  service  was  fint 
mineral  acids,  in  a  state  of  vapour,  is  di»-  adopted,  it  was  found  necessary  to  set 
persed  through  the  apartments  of  those  who  apart  and  assign  to  the  lender  the  produce 
Ue  rick  of  i^ectious  fevers.  This  method  of  some  branch  of  the  revenue  supposed  to 
of  destroying  contagion,  in  crowded  phices,  be  adequate  to  the  payment  of  the  mterest 
was  first  brouglit  into  practice  by  Dr.  or  principal,  or  both,  according  to  the 
Carmichael  Smyth,  who  having  given  some  terms  of  the  contract ;  each*  loan  had  thus 
striking  prooA  of  its  efficacy  received  a  a  separate  fimd  prorided  for  it,  which  was 
reward  fti>m  parliament  When  this  fumi-  •  usually  distinguished  by  the  date  of  the 
gation  is  undertaken  on  board  ships,  the  transaction,  the  rate  per  cent,  payable,  or 
ports  and  scuttles  are  closed,  a  number  of  some  circumstance  relating  to  the  mode  of 
pipkins,  containing  hot  sand,  are  procured,  raising  the  money  or  the  purpose  to  which 
and  into  each  is  plunged  a  small  tearcnp,  it  was  to  be  applied.  These  separate  funds 
containing  half  an  ounce  of  sulphuric  acid,  sometimes  produced  more  than  the  yeariy 
As  soon  as  the  acid  is  properly  heated  an  payments  with  which  they  were  charged, 
equal  quantity  of  pulverised  nitre  is  added,  bnt  more  frequently  fell  short  of  them ,  and 
and  the  mixture  stirred  with  a  glass  rod.  as  making  good  the  deficiencies  of  some. 
The  vapour  resulting  fi'om  the  decomposition  from  the  surpluses  of  others,  or  from  the 
of  nitre  ascends,  and  is  by  the  nurses  con-  current  supplies,  created  much  trouble  and 
ducted  to  every  part  of  the  apartment,  useless  intricacy  in  the  management  of  the 
which  not  only  abates  the  malignity  of  the  public  finances,  it  was  found  more  conve* 
fever,  but  eflfectually  stops  the  progress  of  nient  to  combine  several  of  the  funds, 
infection.  In  a  late  volume  of  the  *'  Annales  and  to  ctiarge  the  payments  for  which  they 
de  Cheroie,"  we  have  some  striking  facts  of  had  been  set  apart  on  the  aggregate  pro- 
file efficacy  of  Amiigation,  accordmg  to  the  dnce  of  the  several  duties.  It  then  became 
method  of  M.  Guy  ton  de  Morveau,  vrho  necessary  to  give  a  more  general  denomina- 
makes  use  of  sulphuric  acid,  sea-salt,  and  tion  to  the  fund ;  nnd  thus  have  been  esla- 
tnangancM.    It  baa  been  tried,  and  com-  blished,  at  different  periods,  the  Agsregate 
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Ftood,  fte  South  8ca  Fond,  the  General 
fViBdy  the  Sinking  Fand,  and  the  ConsolK 
dhtiB<l  FVnid. 

The  AfgregRte  Fond  was  established  in 
tbe  year  1715,  and  had  this  name  given  to 
itf  because  it  connsted  of  a  great  Tariety 
of  taxes  and  sarplnses  of  taxes,  which  were 
in  tkmt  year  consolidated,  and  given  as  the 
•eeority  for  discharging  the  interest  and 
prineiiMl  of  aH  the  Excheqaer  bills  then 
ootataiiding,  and  of  some  other  public 
debts;  and  likewise  for  the  payment  of 
IfOyOOOl.  per  annum  to  the  civil  list. 

Tht  South  Sea  Fond  was  established  in 
IT  16,  and  was  so  caUed  because  appropri- 
ated to  pay  the  interest  and  allowance  for 
xnanagement  on  the  capital  of  the  South 
Sea  Company. 

The  General  Fund  was  also  established 
in  171^  by  making  perpetual  various  du^ 
ties  which  had  been  granted  for  the  term  of 
tlurly-two  yean,  and  eoiaolidating  them 
with  some  other  duties  into  one  fund.  It 
^VBS  appropriated  chie6y  to  the  payment 
of  the  interest  on  various  sums  raised  by 
lolteriesduring  the  reign  of  Queen  Anne. 

The  Sinking  Fund  consisted  of  the  sur- 
pluses of  the  three  funds  jast  mentioned, 
whenever  the  produce  of  the  taxes  compos* 
kig  them  should  be  greater  than  the  charges 
apen  them.  The  estabfisbment  of  these 
fonds  formed  part  of  a  plan  for  a  general 
reduction  of  tiie  interest  payable  on  the 
public  debts,  and  tlus  being  effected,  the 
charge  on  each  of  the  three  fonds  was  of 
course  lessened  considerably,  and  the  fu- 
ture overplus  vrai  directed  to  be  carried  in* 
to  a  fourth  fond,  to  which  was  given  the- 
name  of  the  Sinking  Fund,  bemuse  ap- 
propriated to  the  purpose  of  redeeming  or 
sinking  the  public  debts.  Hie  act  of  par> 
VaBKBt  by  which  this  fond  was  estabfished, 
exptessly  ordauied  that  it  shouhi  be  applied 
to  the  discharge  of  the  public  debts,  and 
**  to  or  for  none  other  om,  intent,  or  pur- 
pose whatsoever ;"  yet  in  the  course  of  a 
fow  year*  oMuiy  encroadmients  were  made 
upon  it,  and  ultimately  it  became  a  mere 
nominal  distinction,  the  vrhole  produce  of 
it  being  usually  taken  towards  the  supplies 
of  the  cnrent  year. 

The  Consolidated  Fimd  was  established 
in  consequence  of  a  new  arrangement  of 
the  puMic  accounts  in  the  year  1786,  when 
the  fonds  abovementioned  were  abolished, 
and  the  whole  of  the  public  revenue,  (ex- 
cept ttie  annual  grants)  included  under  this 
general  head.  Out  of  this  food  are  paid 
the  interest  and  expenses  of  management 


of  all  the  public  debts,  the  interest  on  ^- 
chequer  bills,  the  civil  list,  pensions  to  tiie 
royal  fomily  and  others,  salaries  and  allow- ' 
ances  to  various  public  ofiicers,  and  some 
miscellaneous  annual  expenses.  The  sur- 
plus of  the  produce  of  the  fund,  after  satis- 
fytwi  all  these  charges,  is  annually  granted 
by  parliament  as  part  of  the  ways  and 
means  for  raising  the  supplies  voteid. 

Hence,  it  appears,  that  the  public  fonds 
are  properly  the  provision  which  has  been 
made  for  payment  of  the  interest  or  prin- 
cipal of  the  public  debts ;  but  as  the  pos- 
session of  the  acknowledgment  given  by 
government  for  the  money  borrowed,  esta- 
blished a  right  to  receive  the  payments  from 
the  fond  onwhich  the  loan  was  6riginally 
charged,  die  sale  of  th^se  securities  was 
considered  as  the  sale  of  a  portion  of  that 
particular  fund,  and  as  the  acknowledg- 
nients  given  were  of  different  kinds,  the  ge- 
neral appellation  of  the  provision  on  which 
they  rested  was  found  more  convenient  for 
purpose  of  business.  Thus  the  sale  and 
purchase  of  government  securities  was 
commonly  called  the  sale  and  purchase  of 
the  public  fonds,  till,  in  the  course  of  time, 
the  expression  has  so  fiir  varied  from  its  ori- 
ginal signification,  that,  instead  of  meaning 
the  revenue  out  of  which  the  interest  of  tlie 
public  debiB  is  payable,  it  denommates  the 
cental  of  the  debts,  in  which  sense  it  ts 
now  commonly  used.  Thus,  the  possession 
of  lOOOi.  in  the  public  fonds,  is  understood 
to  mean  lOOOU  capital,  bearing  a  certain 
rate  of  intn-est  at  3,'  4,  or  5  per  cent  per 
annum,  according  to  the  original  terms  of 
the  loan. 

The  debts  bearing  a  certaui  rate  of  in- 
terest payable  tili  the  principal  shall  be  re- 
deemed, are  denominated,  in  the  language 
of  finance,  perpetual  annnitiefl,  or  redeem- 
able annuities,  but,  in  the  common  course 
of  business,  they  are  called  funds  or  stocks : 
a  small  part  of  the  public  debts  consist  of 
annuities  for  a  certain  term  of  years,  com- 
monly called  long  or  short  annuities:  there 
are  also  some  life  and  tontine  annuities  still 
existing;  but  the  whole  of  the  terminable 
annuities  bears  a  very  small  proportion  to 
the  permanent  debts.  The  perpetual  an- 
nuities are  distinguished  according  to  the 
rate  of  interest  they  pay,  or  the  time  or  pur- 
pose of  their  creation  ;  and  when  by  a  new 
loan  government  contracts  an  additional 
debt,  bearing  a  certain  fixed  interest,  tlie 
capital  thus  created  is  added  to  the  amount 
of  that  part  of  the  public  debt  which  bean 
the  same  rate  of  interest,  and  the  produce 


FUNDS. 

•f  the  taxes  imposed  for  payment  of  the  in-  Bank  being  found  a  much  more  convenieiit 

terest  of  such  new  debt  bdng  carried  to  the  place  for  this  pturpose,  nearly  the  whole  is 

fond  established  for  paying  the  interest  of  now  payable,  there,  the  company  receiving 

the  former  capital,  the  old  and  new  debts  a  certain  allowance  from  goveinment  for 

are  consolidated,  and  the  whole  interest  managing  all  business  relative  to  the  paUk 

made  payable  out  of  the  general  produce  fonds.    The  different  denominations  of  the 

of  the  fond ;  hence  we  have  three  or  four  fonds  transferrable  at  the  Bank  of  England, 

per  cent  consolidated  annuities,  according  with  the  days  on  which  the  transfers  are 

to  the  rate  of  interest  payable  on  the  ca-  made,  and  the  times  when  the  interest  or 

pital.  dividend  becomes  due,  are  at  present  as 

The  interest  on  all  the  public  debts  was  follows : 
formerly  paid  at  the  Exchequer ;  but  the 

Funds.  TrwttfiBT  dayt.  DWdends  doe. 

Consolidated  S  per  Cent.  Annuities Tues.  Wed^.  and  Fr.  J  j^^^         ^    ^j 

Three  per  Cent.  Annuities,  1726 Tues.  and  Thurs.. >        jj^  ^ 

Navy  5  per  Cent  Annuities Men.  Wed.  and  Fr. ) 

Bank  Stock Tues.Th,  and  Fr. ^ 

Five  per  Cent  Annuities,  1797  and  1802 Tues.  Th.  and  Fr April  5,  and 

Four  per  Cent  Consolidated  Annuities Tues-Th.  and  Sat >   ^^  !^q 

Reduced  3  per  Cent  Annuities Toes.  Wed.  Th.  and  Fr. 

Long  Annuities Mon.  Wed.  and  Sat J 

Imperial  3  per  Cent  Annuities Mon.  Wed.  and  Fr >Ms^l,  and 

Imperial  Annuities  26  years r-.  Tues.  Th.  and  Sat 5.  Nov.  1. 

Irish  5  per  Cent  Annuities «- Tues.  Th.  and  Sat 7  March  25,  and 

Irish  Terminable  Annuities r  Tues.  Th.  and  Sat (      Sept  25. 

Transferrable  at  the  South  Sea  House. 

South  Sea  Stock Mon.  Wed.  and  Fr. {'^^^yft.  "^ 

New  South  Sea  Annuities Tues.  Th.  and  Sat.........?  Jamuwy  5,  and 

Tliree  per  Cent  Annuities,  1751 Toes,  and  Thurs. J        July  5. 

Old  South  Sea  Annuities Mon.  Wed.  and  Fr |    ^QeLlO. 

In  these  several  funds,  but  particuku-ly  in  liable  to  a  duty.  Transfers  are  made  at  tiie 
the  rx>nsolidated  S  per  Cents.,  which  is  by  Bank  between  the  houn  of  eleven  and  one 
far  the  greatest  in  amount,  much  business  o'clock;  but  may  be  made  till  three  o'clock 
is  transacted  daily  both  at  the  Bank  and  on  payment  of  a  small  fee  to  the  clerks, 
at  the  Stock  Excltange,  a  building  erected  Besides  the  business  whidi  arises  from 
expressly  for  the  boyen  and  sellers  of  the  the  continual  sale  and  purchase  of  property 
public  funds  to  assemble  in.    Persons  hav-  in  the  fonds,  a  species  of  gambling  has  been 
ing  occasion  to  invest  money  in  the  fonds,  engrafled  on  the  fluetoations  of  their  cur- 
usually  employ  a  broker,  who  folds  a  seller  rent  price,  commonly  termed  stockjobbing, 
of  the  stock  vnmted,  and  having  agreed  This  consists  prindpally  in   making  con* 
upon  the  price,  delivers  the  particulars  of  tracts  for  stock,  to  be  fulfilled  some  weeks 
the  transfer  to  be  made  to  a  clerk  in  the  or  months  after,  without  any  payment  or 
proper  office  at  the  Bank,  and  fills  up  a  transfer  .bemg  made  at  the  time,  and  gene- 
receipt   to   be   signed   by  the  seller  for  rally  witiiout  an  intention  of  any  transfor  of 
the  nsoney  paid.    The  transaction  is  com-  stock  beuig  made  at  all ;  the  object  of  the 
pleted  in  a  short  time,   with  very  little  transaction  being  merely  to  pay  or  receive 
trouble  to  the  parties,  and  this  facility  of  the  difference  between  the  current  price  of 
buying  mto  or  selling  out  of  the  funds  in-  stock  at  the  time  of  making  the  bargain, 
duces  many  persons  to  lay  out  their  money  and  tiie  price  it  may  be  at  on  the  day  fixed 
tiierem  m  preference  to  all  other  securities,  for  settling  the  account.    Bargains  of  this 
The  transfer  from  the  seUer  to  the  buyer  is  nature  are  expressly  declared  by  an  act  of 
made  free  of  all  expence  to  the  parties,  on  7  and  8  Geo.  II.  to  be  null  and  void  to  all 
all  the  government  funds ;  but  transfers  of  intents  and  purposes  whatsoever,  and  per> 
the  fonds  of  any  comjpany  or  society  are  sons  concerned  in  them  are  in  some  cases 
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iMble  to  •  bcaty  penalty ;  imtancet  there-  Theie  plants,  particniariy  the  powder  of 

fore  freqaently  occar,   in  which  perBons  the  lycoperdon,  puff-ball,  mixed  into  a  patte 

who  haie  entmd  into  large  gpecnhitions  in-  with  white  of  egg,  are  veiy  astringent,  and 

the  fundi,  for  time,  refuse  to  fulfil  their  en-  of  familiar  use  for  stopping  violent  hsmorr- 

gagenenti^  in  which  case  those  who  have  hages.     As  a  vegetable  food  they  are,  at 

traled  them  have  no  legal  remedy  whatever,  best  suspicious.     Several  fungi  are  rank 

Ihesettlementofdebtsthhs  incurred  resting,  poison.    Agaric  is  an  excrescence  found 

ike  an  debts  hicnnred  by  other  kinds  of  gam-  upon  the  trunks  and  huge  branches  of  seire- 

hv,  entirely  on  the  honoor  of  the  party.  ral  'trees,  but  diiefly  upon  the  larch,  and 

Hie  dividends  on  the  pnblic  fiinds'  were  some  oaks.    It  is  of  two  sorts,  the  male 

loiy  expressly  exempted  from  all  taxes,  and  female;  the  former  is  yellow,  hard,  and 

'charges,  and  impositiotts  whatsoever ;  they  woody,  and  used  for  dying  black;  the  latter 

have,  however,  in  common  with  all  other  b  covered  with  a  yellow  bark,  and  white 

descriptions  of  income,  been  btely  made  within :  it  tastes  sweet  at  first,  bat  becomes 

aabfect  to  the  property  tax.    See  Stocks,  bitter  after  being  held  a  short  tune  in  the 

FUN ERAL  exp€tu€§y  m  bw,  are  allowed  month.    This  is  the  sort  used  in  medicine. 

previous  to  all  other  debfei  and  chai^ges ;  but  FUR,  or  Fdrr,  m  commerce.  See  Furs. 

if  the  executor  or  adminisliator  be  extrava-  FURIA,  in  natural  history,  a  genus  of 

gent,  it  is  a  species  of  devastation  or  waste  the  Vermes  Intestina  cfaus  and  order,  hav- 

of  the  snhstaiice  of  the  deceased,  and  shall  ing  a  bo^y  Imear,  eqwd,  filiform,  and  ciliate, 

only  be  prejadicial  to  himself^  and  not  to  each  side  with  a  single  row  of  refiected 

the  creditoiB  or  legatees  of  the  deceased,  prickles,  pressed  close  to  the  body :  one 

But,  tn  strictness,  no  funeral  expenses  are  species  only  is  mentioned  «by  Omelin,  viz.  ' 
allowable  agatmt  a  creditor,  except  for  the  ^  the  F.  infemahs,  which  uihabits  the  vast 

abroad,  coffin,   ringmg  the  bell,  parson,  nuushy  plains  of  Bothnia  and  Finhmd, 

clerk,  grave-digger,  and  bearer*s  fees,  hot  where  it  crawls  up  shmbs  and  sedge-grass, 

not  for  pall  or  ornaments.  and  being  carried  forwards  by  the  wind, 

FUNGUS,    in   snrgery,    denotes   any  penetrates  suddenly  into  the  exposed  parts 

apongy  excrescence.  of  ^en  and  cattle,  where  it  qnickly  bnries 

FUNGI,  mtiskrMflif.    The  name  of  one  itself  nnder  the  skin,  leaving  a  bhick  pomt 

of  the  seven  families,  or  tribes,  mto  whi<^i  where  it  had  entered,  which  is  freqaently 

an  vegetables  are  divided  by  linneos  in  his  succeeded  by  excruciating  pains,  infiiamma- 

**  Philosophia  Botanica."      In  the  sexual  tion,  and  even  death.    TQ»  fiital  termhia- 

system,  they  constitute  the  fourth  order  of  tion  takes  no  length  of  time,  a  few  hoan^ 

the  class  ciyptogamia.  It  is  the  namealso  of  or  a  day,  being  sufficient  for  th^  wfiol^  pro- 

the  fifty-ei^th  order  of  the  *<  Fragments."  cess,  unless  the  animal  be  ahnost  instant^ 

HMse  plantt  are  rarely  branched,  some-  extracted  by  means  of  the  knife  or  a  milkr 

times  creep,  Vat  are  most  commonly  erect,  poultice. 

Sach  as  are  furnished  with  branches  have  FURLING,  m  the  sea-Unguage^  signifies 

them  of  a  light  spungy  substance  like  cork,  the  wrapping  up  and  binding  any  sail  close 

Mmhrooms  difler  from   the  fnci  in  that  to  the  yard;  which  is  done  by  hauling  upon 

those,  which,  tike  the  fad,  have  their  seeds  the  clew  lines,  bunt  lines,  &c.  which  wraps 

contained  m  capsules,  are  not  branched  as  the  sail  close  together,  and  bemg  bottUd  fmt 

that  numerous  class  of  sea-weed  is.    The  to  the  yard,  the  sail  is  fbrled. 

greatest  part  of  mushrooms  have  no  root ;  Furling  iinss,  on  ship  board,  small  lines 

some,  in  their  stead,  have  a  number  of  made  fast  to  the  topsail,  tVp-gallant-saU,  and 

fibres,  which,  by  their  tnoscnfaitions,  fre-  miien-yardarms,tofhrlupUethesaib  by. 

qnently  form  a  net  with  unequal  meshes,  FURLONG,  a  long  mteurr,  eqoti  to 

lome  of  which  prodnce  plants  similar  to  one-eighth  of  a  mile,  or  fdtt^r  poles,    tt  is 

their  parent  vegetable.     The  stamina  in  also  used,  in  some  law-bookS|  for  the  ei^th 

these  plants  are  still  nndetermined.    The  part  of  an  acre, 

seeds  are  either  spread  over  the  sariace  of  FURNACES.    See  LAlOILaoRT. 

the  pfamt,  or  placed  in  cavities  which  are  FURR,.in  commerce,  signi^  the  skin 

open,  and  resemble  the  open  capsules  of  of  several  wild  beasts,  dresSOd  in  alum  with 

some  of  the  fttci.    In  mushrooms  which  are  the  hair  on,  and  used  as  part  of  dress,  by 

bnmched,  th^  seedsare  frequently  visible  by  magistrates  and  otheia.    Tb«  kinds  mostly 

the  naked  eye,  and  always  to  be  distinctly  made  use  o(  are  thos^  of  the  ermine^  sable, 

observed  with  the  assistance  of  a  good  castor,  hare,  rabbit,  dec    It  was  not  till 

microscope.    See  Aoaric,  dec  the  later  ages  that  the  fbrrs  of  beasts  be* 
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came  an  article  of  luxury.    Tlie  morere-  character:  hermaphrodite;  calyx  five-deft' 

fined  nations  of  ancient  times  never  used  corolla  none ;  stamins  four ;  germ  inferior  { 

them ;  those  alone  who  were  stigmatized  as  stigmas  four ;  drupe ;  male,  calyx,  Sic,  of  ti^e 

barbarians  were  clothed  in  the  skins  of  ani-  former ;  fruit  abortive.    Only  one  species, 
mals.     Onring  Captain  Cook's  last  voyage        FOS£E,  in  clock  work,  is  that  conical 

to  the  Pacific  Ocean,  besides  various  ad-  part  drawn  by  the  spring,  and  about  whidi 

vantages  derived  fiom  it  as  enlarging  the  the  chain  or  string  is  wound;  fortlieaseof 

•bouodariefi  of  fcience,  a  new  source  of  which  see  Clock  and  Watch. 
wealth  was  laid  open  in  the  exchange  of        FUSIL,  in  heraldry,  a  bearing  of  •  rbom- 

European  commodities   for    furrs  of  the  j^jjal  fisure,  longer  than  the  lozenge,  and 

most  valuable  and  important  khid  on  the  l^^y\J^f^  jta  apper  and  lower  angles  moie 

north-west  of  America.    Previously  to  this,  ^^^^  ^^  ^harp  than  the  otlier  two  in  the 

a  similar  trade  had  been  canied  on,  though  middle.    It  is  called  id  Utin/iwiiJ,  a  apin- 

on  a  much  narrower  scale,  in  Canada.    It  ^le,  from  iU  shape, 
was  begun  by  tfie  French  almost  two  cen-        pUSILEERS,  in  military  affiun.,  are  sol- 

tnr.es  back    and  in  time  Montreal  was  the  ^.^^^  ^^^^  ^^^  ^^  ^^  J^  ^  ?„^ 
grand  mart  of  this  specks  of  commerce.  ^.^  ^^^,^^  ^^ ^  ^^^^^  ^^^        ^ 

The  nmnber  of  In<«ans  who  resorted  thi-  ^^J   ^^^^  ^^^^,.^„  ^^  grijnadien,.  Ttiey 

tiler  mcreased  as  the  name  of  the  Euro-  ^^^  ^j^  ^  .^^^^^^^  ,       ^ 

pcans  was  more  known.     Whenever  the  _  .  .     x.  i   •  l*    *l  j: 

I**:..^- -  .  w^  ^     -.1  I      rr  pwnt  of  height,  than    common  grenadier 

natives  returned  with  a  new  supply  of  furrs,  *^  riM.  ♦u^^  -^  •    ^  7   •     «■. 

♦I.-... ...  „ii    v       u*     •*!.  Au  J  caps.     There  are  three  regiments  m  tlie 

they  U5ually  brought  with  them  a  .new  and  *;.    ••  i^        -^ 

more  distant  t^ibe ;  tlms  a  kind  of  market  *''!S*f^,!!!!"  . '  ^    .♦      *k 
or  fair  was  opened,  to  which  the  several       ^FUSION,  in  chemiitry,  the  application 

Indian  nations  of  the  new  cooUnent  re-  of  heat  to  produce  the  dem«e  flmd  atetem 

sorted.    Our  own  countrymen  were  not  bodies.  See  Caloric,  CnsMiiTM,  Gi^ji, 

long  easy  witiiout  sharing  in  this  trade,  and  "**^'  1-aboratort. 
the  colony  at  New  York  soon  foimd  means        FUSTIAN,  in  commerce,  a  kind  of  cot- 

to  divert  tlie  stream  of  this  great  circula-  *<>"  ■^"ff*  ^'''^  wems  as  it  were  whaled  on 

tion.    The  Hudson's  bay  trade,  carried  on  <>"«  side.    Right  fqstians  slioold  be  altoge- 

by  a  company  designated  as  the  Hudson's  **>**■  ■"•^e  of  cotton  yam,  both  woof  and 

Bay  Company,  was  at   <Jne    time  almost  warp  ;  but  a  great  many  arc  made,  of  which 

the  only  trade  in  this  article  from  Great  ****  ^*T  •*  ^*">  <"^  ^^®**  hemp.    Hiere  are 

Britain^  there  have,'  however,  been  other  fwtians  made  of  several  kinds,  widej  nar- 

.  persons  of  late  yeaVs  engaged  in  it.    About  ^  '«^»  ^nft  coarse ;  with  aliag  or  nap,  and 

twenty  years  ago  a  commercial  establish-  without  it. 

ment  of  this  kind,  was  formed  under  the  ti-        FUSTICK,  m  the  arts,  is  the  wood  of 

tie  of  the  North- We04  Company.    It  was  an  the  morns  tiuctoria,  a  tiee  that  grows  to  a 

association  of  about  twenty  persons,  agree-  considerable  size  in  the  West  Indies.    It  is 

ing  among  themselves  to  carry  on  the  furr  much  used  in  dyeing  yellow,  and  prodocea 

trade.  Their  capital  Was  divided  into  twenty  a  large  quantity  of  colouring  matter.    It  i» 

diares ;  of  these  a  certain  proportion  was  not  very  hard,  and  its  colour  is  yellow  with 

held  by  the  pedple  yrho  managed  the  btud-  orange  veins.     From  a  decoction,   acids 

ness  in  Canadri,  who  were  stiled  ^ents,.  throw  down  a  slight  grcerfish  yellow  preci- 

and  paid  as  sach  independently  of  the  pro-  pitate,    which  is    redissolved  by  alkalies., 

fits  of  the  tfadc.    llie  articlea  manufiic-  Alum  tlirows  down  a  scanty  yellow  pr(v*ipt- 

tured  here  that  are  used  in  this  tnlRc,  are  tate ;    the    sulphates  of  iron  and  copper 

coarse  woolhm  clotlis  of  different  kinds,  throw  down  yellow   and  "brown   precipi- 

blankets,  am^^  and  ammunition,  Manchcs-  tates ;  acetate  of  lead,  an  orange  precipi- 

ter  good^,  all  kinds  of  the  coarser  hai'd«(are,  tate,  and  muriate  of  tin,  a  very  copiont 

cotton,  hats,  and  stockings.  fiue  yellow  precipitate. 

FURRS.  in  heraldry,  a  bcarins;  which        FUTTOCKS,   in  a  ship,   tlic   timbe.'s 

represents  the  skins  of  certain  beasts,  used  raised  over  the  keel,  or  the  encompassing 

as  well  in  the  doubling  of  the  mantles  be-  timbers  that  m:ike  her  breadth.    Of  tfae<e 

longing  to  the  coat  armour,  as  fn  the  coat-  tiicre  are  the  first,  second,  tliird,  and  fourth, 

nmioiirs  themselves.    See  Eamin,  Ermi-  denominated  according  to  thKr  distance 

Ron,  Arc.  from  the  keel,  those  next  it  being  called 

FUSANUS,  in  botany,  a  grnns  of  tlie  lirstor  ground  fiittocks,  and  tlie  othen  np- 

Polygainta  Monorcia  cUss  and  order.    Na-  per  fottocks  ;  those  timbers  being  put  toge- 

toral  order  of  Elsagni,  Jossieu.    Essential  ther,  make  a  framebcnd. 
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Gin  grammar,  the  seYentfa  letter  and 
9  fifth  cctttonant  of  onr  alphabet;  hot 
in  the  Greek,  and  all  the  Oriental  hmgnages, 
it  occupies  the  third  place.  It  ii  Qne  of  the 
mutes,  and  cannot  be  sounded  without  the 
assistance  of  some  TOweU  lis  sound  is 
formed  by  shotting  the  teeth  gently  to- 
getheri  so  as  scarce  to  touch,  by  a  small 
incnrvatioo  of  the  sides  of  tlie  toagne  up- 
wards, with  the  top  touching  the  palate,  at 
the  same  time,  that  the  breatli  b  pretty 
strongly  pressed  through  the  lips  a  little 
opened. 

In  English  it  has  a  hard  and  soft  sound ; 
hard,  as  in  the  word  game^  gum,  &c. ;  and 
soft,  as  in  the  word  ge$iure,  gtmrf,  &c» ;  at 
the  end  of  words  gh  are  pronounced  like^, 
as  in  the  words  rough,  tovghf  &c.  ^The  let- 
ter^ is  also  used  in  many  words  where  the 
sound  is  not  perceived,  as  in  ngn,  ragn,  ice. 

As  a  numeral,  G  was  anciently  used  to 
denote  400 ;  and  with  a  dash  over  it,  thus, 
G,  400,000.  In  mnsic  it  is  the  character  or 
naark  of  the  treble  deif ;  and  fivm  its  being 
placed  at  the  head,  or  markmg  the  first 
sound  in  Guide's  scale,  the  whole  scale  took 
the  name  gamut. 

GABEL^  a  word  met  with  in  old  records, 
signifying  a  tax,  rent,  custom,  or  service, 
paid  to  the  kmg,  or  other  lord. 

Gahsl,  according  to  the  French  duties 
or  customs,  a  tax  upon  salt,  which  makes 
the  second  article  in  the  kiiig's  revenue,  and 
amounts  to  about  ane-fonrth  part  of  the 
vrhole  revenne  of  the  kingdom. 

GABION,  in  fortification,  is  a  kmd  of 
basket^  made  of  oiier-twigs,  of  a  cylindrical 
form,  having  diftrent  dimensions,  accord- 
ing to  what  purpose  it  is  used  for.  Some 
gabions  are  five  or  six  feet  high,  and  three 
feet  in  diameter :  these  serve  in  sieges  to 
carry  on  the  approaches  under  cover,  when 
they  come  pretty  near  the  fortification. 
Those  used  in  field-works  are  three  or  four 
feet  high,  and  two  and  a  half  or  three  feet 
diameter.  There  are  also  gabions  about 
one  foot  high,  12  inches  diameter  at  top, 
and  from  eight  to  ten  at  bottom,  which  are 
placed  along  the  top  of  the  parapet  to  co- 
ver the  troops  in  firing  over  it,  they  are 
^Ued  with  earth. 

In.  order  to  make  them,  some  picquets. 


three  or  four  feet  long,  are  stuck  into  the 
ground,  in  form  of  a  circle,  and  of  a  pro- 
per diaipeter,  wattled  together  with  small 
branches  in  the  manner  of  common  fences. 
Batteries  are  often  made  of  gabions. 

GAD,  among  miners,  a  small  punch  of 
iron,  with  a  long  wooden  handle,  used  to 
break  up  tiie  ore. 

One  of  the  miners  holds  this  in  his  hand, 
directing  the  point  to  a  proper  place,  while 
the  other  drives  it  into  the  vein  by  striking 
it  with  a  sledge  hammer. 

GADfty,  or  Breeze  ftjff  names  given  to 
tlie  bhick  and  yellow  bodied  oestrus,  a  fly 
neariy  as  large  as  the  common  blue  flesh 
fly..  See  (Estrus. 

GADUS,  the  cod,  in  natural  history,  a 
genus  of  fishes  of  the  order  Jugulares. 
Generic  character :  the  head  smooth ;  gill 
membrane,  seven-rayed ;  body  oblong,  co- 
vered  with  deciduous  sciiles ;  fins  all  cover- 
ed by  the  common  skin;  more  than  one 
dorsal  fin,  of  which  the  rays  are  unarmed ; 
ventral  fins  slender  and  ending  in  a  point, 
niere  are  twentyrthree  species,  of  which 
we  shall  notice  those  which  ^Uow: 

G.  morhna,  or  the  Common  cod,  inhabits 
the  northern  seas,  both  of  Europe  and  Ame- 
rica, in  inniunerable  slioals,  and  constitutes 
an  important  article  of  human  subsistence. 
Its  general  length  is  firom  two  to  three  feet, 
and  its  common  weight  firom  fiNirteen  to 
thirty  pounds.  It  has  occasionally,  how- 
ever, been  knQwn  to  weigh  upwards  of 
seventy.  Its  food  consisti  of  small  fish, 
worms,  crabs,  and  other  testaceous  fishes, 
and  its  voracity  is  extraordinaiy.  It  is 
prolific  in  the  extreme,  no  less  than  a  mil- 
lion of  eggs  having  been  counted  in  a  single 
roe.  Its  sound,  or  air-bbulder,  is  preserved 
with  salt,  and  considered  as  a  luxury ;  it  is 
abo  converted  into  a  sort  of  Mmgift^w^  in 
preparing  which  the  inhabitants  of  Icehmd 
are  particularly  skilftil,.  Off  the  coasts  of 
Cape  Breton,  Novia  Scotia,  and  New  Eng- 
land, and,  more  especially,  on  the  great 
sand-bank  oflf  Newfoofidhittd,  this  fish  is 
found  in  inexhaustible  abundance ;  the 
neighbourhood  of  the  Polar  Seas,  where 
they  return  to  deposit  their  spawn,  and  the 
immense  number  of  worms  to  be  found  in 
these  sandy  bottoms  being  thcgnud  indoaa* 
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menu  to  their  preference  of  titese  sitoft- 
tions.  They  are  abiuidant  also  on  the 
soatbem  and  western  coasts  of  Iceland,  bot 
proceed  towards  the  south  only  in  very 
diminished  nombers,  and  are  rarely  seen  in 
that  direction  beyond  the  Straights  of  Gib- 
raltar. Before  the  discoTeiy  of  Newfound- 
land,  in  1496,  Iceland  was  the  principal 
scene  for  tlie  cod  fisher)',  which  was  spee- ' 
dily  after  that  event  transferred  to  New- 
foandhmd,  where  it  is  coudacted  to  such 
an  extent,  merely  by  the  hook,  baited 
with  the  herring  and  other  small  fishes, 
as  to  fnmish  employment  for  fifteen  thou- 
sand British  seamen,  and  tO'  a  more  nu- 
merous portion  of  population  at  home,  oc- 
cupied on  the  various  articles  of  mnnufac- 
tnre,  indispensable  ibr  a  concern  of  such 
vast  extent  and  importance. 

C.  aeglefinus,  or  the  haddock,  is  distin- 
Knished  from  every  other  species  by  its 
forked  tail,  and  by  having  the  lower  jaw 
longer  than  tlie  upper.  These  fishes  abound 
in  the  northern  seas,  and  are  fonnd  at  par- 
ticular seasons  on  particular  coasts,  to  which 
they  approach  in  shoals  of  several  miles  in 
length.  On  the  coasts  of  Yorkshire  they  are 
particularly  abundant  in  the  season,  which 
has  been  known  to  commence  on  the  same 
day  of  the  month  in  two  successive  years. 

Three  men  will  not  unfVeqnently,  during 
the  continuance  of  these  fishes  on  tlie 
coast,  take  three  tons  of  them  in  a  day  ; 
and  they  have  been  often  sold  to  the  poor 
for  the  low  price  of  a  haU^ienny  a  score. 
In  stormy  weather  the  haddock  shelters  it- 
self in  tlie  mud  of  the  bottom.  Its  general 
length  is  eighteen  inches,  and  weight,  two 
poands  and  a  half. 

G.  merhngus,  or  the  whiting,  is,  generally, 
about  twelve  inches  long,  and  is  elegantly 
formed.  It  abounds  in  the  northern  seas, 
and  is  found  in  some  parts  of  the  Mediter- 
ranean. In  the  spring,  wliittngs  are  caught 
on  the  British  coasts  in  immense  abun- 
dalice,  and  tliey  are  considered  by  many  as 
preferable  for  the  table  to  every  other 
species  of  the  cod  genus.  Their  fhvourite 
fbod  consbts  of spratsr  and  herrings. 

G.  pollachius,  or  tlie  pollack,  is  found  in 
the  Baltic  and  Northern  seas,  and  on  the 
coast  of  England  also  in  vast  shoals,  dor* 
ing  the  sunmier,  at  which  time  these  fishes 
are  so  prone  ttf  catch  at  any  thing  on  the 
rarface  of  the  water,  tliat  they  may  be 
caught  only  widi  a  hook  and  feather.  In 
the  most  boisterous  and  tempestnons  wea- 
ther tlif  y  are  strong  enough  to  keep  their 
»ttHation,  ami  resist  the  impetuosity  of  the 
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waves.    Their  general  weight  is  from  two 
to  four  pounds. 

O.  meriucdus,  or  the  bake,  is  osnally 
from  one  to  two  feet  in  length.  It  is  found 
in  the  Mediterranean  and  Northern  seas, 
an4  abounds  on  the  English  coast,  and  still 
more  on  that  of  Irehmd  ;  and  to  the  poor  of 
these  countries  is  a  considerable  article  of 
food.  Being,  however,  a  cOaise  fish,  it  is 
rarely  seen  at  the  tables  of  the  opulent. 
They  feed  principally  on  the  mackrel  and 
herring.  On  the  coasts  of  Brittany  an  ex- 
tensive hake  fishery  is  carried  on,  and  al- 
most always  by  niglit.  On  the  coast  of 
Waterford  six  men  would,  in  the  comae  of 
a  single  night,  take  a  thousand  of  these  fiahea 
with  a  rod  and  fine. 

G.  molva,  or  the  4iiig  (a  word  implying 
length)  is  generally  from  three  to  four  feet 
in  length,  and  has,  occasionally,  been  seen 
of  seven.  These  fishes  are  found  in  the 
depths  of  the  North  seas,  and  constitute  a 
considerable  article  of  merchandise  in  Great 
Britam  ItMlf.  Great  numbers  are  salted 
and  preserved  for  home  consumption,  as 
well'  as  for  exportation,  for  the  last  of 
which  it  is  required  by  statute,  that  hi  order 
to  any  persons  being  entitled  to  the  bounty 
on  sending  them  abrdad,  they  shonld  mea- 
sure twenty-two  inches,  exclusively  of  the 
head.  During  their  continuance  m  season, 
their  liver  Is  white  and  oOy,  but  as  they 
decline,  these  quafitiesproportionably  dimi- 
nish, and  at  length  totally  disappear. 

G.  Iota,  or  the  burbot,  b  to  be  met  with 
in  various  parts,  both  of  Europe  and  Asia, 
frequenting  clear  streams  and  lakes.  In 
the  Trent  and  Witham  rivers,  and  in  the 
fens  of  Lincobuhire,  it  It  also  highly  abun- 
dant. Its  fiMKi  consists  of  almoat  all  the 
smaller  fishes,  and  also  of  worms  and  frogs. 
Its  general  weight  is  between  two  and 
three  pounds,  and  it  is  regarded  as  excel- 
lent for  the  table.  Its  liver  is  particokiriy 
celebrated,  as  fiimisfaing  the  most  Inxniious 
banquet. 

GADOLINITE,  in  mineralogy,  a  me- 
tallic fbssil,  fbst  discovered  by  Dr.  Gado- 
lin,  from  whom  it  is  named ;  it  is  also 
called  yttria  from  Ytterby,  vriiere  it  is  fonnd : 
its  cotour  is  black,  passuig  uito  brownish 
bhK:k ;  it  occurs  massive,  is  shining,  and  its 
lustre  is  vitreous  -,  fracture  conchoidal;  it  is 
hard,  scratches  quarts  slightly,  is  opaque, 
brittle,  and  of  a  specific  gravity  4.05 ;  it 
attracts  the  magnetic  needle.  When  pul- 
verised and  heated  with  dilute  nitric  acid,  it 
b  converted  mto  a  yellowbh-grey  thick 
jelly.  It  dccrspitates  before  the  blow-pipe, 
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ummcs  anddidi  white colobr,md  retoaint  setting  off  distancet.    It  is  also  of  use  in 

unfiised  if  tlie  ftagmeots  are  not  veif  mi-  letter-cnttiog,  and  making  of  moulds, 

note ;  with  borax  it  is  converted  in^  a  OAHNIA,  in  botany,  so  named  in  ho- 

yeUow-ooloared  glass*     A  new  earth   to  nonrofHenryGahnyagenosoftheUexan- 

which  tibe  name  of  y  ttria  has  been  given,  has  diia  Monogynia  class  and  order.    Essential 

been  discovered  in  it :  according  to  Van*  character :  gbnne  two  valved,  irregular ; 

quelia  it  consists  of                                   *  nectary  two-valved,  involving  the  6hmient8 ; 

Yttria 35.  stigma  dichotomons.    There  are  two  spe- 

l^^ 1^0  GlAINAGi;  in  old  law-books,  property 

Oxide^fniaii^'e;;   2.0  ffi^„!J*  P>?»f«!-^f'^>«'  !f  i^i*"^** 

U^^            ^            2^  w  husbandry;  but  IS  also  used  for  the  grain 

WateV'^ ';;iii;n  lois  ""' S!^l^iFi^!!^^t. 

....  OALANTHUS,  m  botany,  mwwdro^  a 

100.0  genus  of  the  Hexandria  Monogynia  ctais 

— ^^^^-1-  and  order.    Natural  order  of  Spatfaaces. 

It  has  been  fouml  no  where  but  at  Ytter,  ^Jf!^''''"*^   ^^  "^^^ ''  ^ 

by,  in  Sweden.  i!!!^!'^"^^ '  T"^ ^^  Aree  wnaU 

rMfHTKVUA    in  iw»#««,,   s«  ««««.^  cmaiginatB  petals;  stigma  simple.    There 

fj'^slL";  £:Tr.ir:7-  iir*  "•  -^  •*"  ^-  '^  •^• 

iHia  of  the  Deoodria  Moaog^ni*  ctass  »d  OALAKDIA,  in  botmy,  •  genni  of  the 

parted,  the  l«dfetata«ng  on  fteootade.  o«Ier.  Nrtmal  S*r  of  Coiymbifene.  E^ 

HDgle  DUKUidgbad ,  corolhfiTe-petalted,  ^.^^  ch«ctar;  nceptx^  cb«%;  Med 

■omewhat  aneqinl.  tooth-ktted,  fomtthed  crowned  with  the  &yJLr^  calvdi;  «. 

!r^^^  ^      ^  '  '•*i.'*^'.  °f^  >y»  "if  two  tow.  of  Mates,  alnnit  e^oal. 

^lH»e,wiflifoorwuig..    There  i.  but  one  -Rew  i.  only  one  flHsdei,  w,  G.  altenii. 

ipeaei,  wx.  Q,  ncemoaa,  a  native  of  the  foij^ 

Eait  Indies,  ip  the  Ciwinonntauu.  GALAX,  in  hotany.  a  geno.  of  the  Pen- 
GAFF,  u  naval  anm,  a  sort  of  boom  tandria  Monogynia  claM  and  onler  Easen- 
iMwl  im  Mnali  iliipt,  to  extend  the  upper  tial  character:  calyx  ten-leaved;  coroUa 
edge  of  the  miien,  and  employed  for  the  aalveNbaped;  capsule  one-celled,  two- 
tame  porpoae  on  thoee  sails  whose  foremost  valved,  elastic.  Theie  is  but  one  species, 
edges  ara  joined  to  the  masli  by  hoops  or  «is.  G.  aphyUa. 

tarings,  and  which  are  osoalbr  extended  by  GALAXIA,  ui  botany,  a  genos  of  the 

a  boom  below ;  snch  are  the  mam-saUs  of  Monadelphia  IVUndria  dass  and  orfer. 

do.p^bnp,MidsdioonM«.    Gaff  top  Mil,  Natural  order  of  Ensat..    Irides,  Jussien. 

i.ahgbtqa>dnlatenlsml,ttefa«»dbeing  Eg^nUal  character:   spathe  onlvalved: 

extended  on  a  smaD  g^,  whKdi  hoisls  on  corolta  one^ietalled,  six-deft ;  tube  capu! 

'^^'^fV      ^/°?Ik'^"*^2""  >»iyiiti«m«in»ny-P«rted.    liereare^o 

**nASS^ ^^^^1^ ^"^^  •«^«'  •"*  nati^ToTie  Cape  of  Good 

GAO£»  m  the  sea  langoage,    When  one  Hope 

dup  is  to  wiiidward  of  another  she  is  said  QAIAXY,  in  astronomy.    A  very  r.. 

to  have  the  weatherjage  of  her.    They  markable  appearance  in  the  heavens  b  that 

bkew«ecal^the  number  of  feet  that  a  ves.  caUed  the  iKTor  milky-way.    This  is  a 

^elianksmA^                                     this  bio«l  drcte,  soiirtim^  double,  but  for  the 

Sl^iS^    Lrr.i!TV      ^^^^  most  part  smglcspnWding  the  whole  ce- 

^^"^rf  '^^i^  K^  J^TIL^."^^  ^^  ^^  con«;;Sr  W^  pemWe  .also  in  dif- 

rnddertdl^enadcatchhoklonderitithen  fe^nt  parts  of  the  havens  smaU  white 

tt  many  feet  as  the  pike  IS  uider  water,  is  .pots,  which  appear  to  be  of  the  same  na. 

the  dup'S  gage.  tnre  with  the  milky-way.    lliese  spots  ara 

Gaob,  among  letter^bunderiy  a  piece  of  calM  nebulae, 

box,  or  o^  hard  wood,  variously  notched ;  With  a  powerful  telescope,  Dr.  Herschel 

the  me  of  which  is  to  a^ust  the  dimen-  first  began  to  survey  ttie  via  bctea,  and 

sious,  slopes,  &c.  of  the  diiierent  sorts  of  found  that  it  completely  resolved  the  whitish 

^^^*'**  ^pearanee  into  start,  which  the  telescope 

QAQMfaMdmg,  a  tool  used  by  mathemati*  be  formerly  used  had  not  power  enough  to 

calliMiaeBttekeiiy  for  aeasonng  and  do.    Tlie  portion  he  first  observed,  was 
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that  about  fbe  haod  and  dob  of  Orion;  and  seeniiiig  attendants;  narrow,  but  nnidf«z- 

^ond  llierein  an  astonishing  mnltitode  of  tended  Incid  nebols  or  bright  dashes ;  some 

stars,  whose  nmnber  he  endeavonred  to  es-  of  tM  shape  of  a  ha,  resembling  an  elec- 

tinmte,  by  counting  many  fields,  and  com-  trie  brush  issuing  from  a  lucid  pomt ;  others 

puting  Irom  a  mean  of  these  how  many  of  the  cometic  slnipe,  trith  a  seeming  nu- 

might  be  contained  m  a  given  portion  of  deos  in  the  centre,  or  lil[e  cloudy  stars, 

the  milky-way.    In  the  most  vacant  place  surrounded  with  a  nebulous  atmosphere :  a 

to  be  met  with  in  that  neighboortiood,  he  different  sort  agun,  contain  a  nebulosity  of 

found  63  stars  ;  other  six  fields  contained  the  milky  kind,  like  that  wonderful  inexplt- 

110,  60,  70,  90,  70,  and  74  staiB ;  a  mean  cable  phenomenon  about  Orionis ;  while 

of  all  which  gave  79  for  the  number  of  stars  others  shine  with  a  fiiinter  mottled  kind  of 

to  each  field ;  and  thus  he  found,  tiiat  by  ligfat^  which  denotes  their  being  resolvable 

allowing  15  minutes  for  the  diameter  of  his  into  stars. 

field- of  view,  a  belt  of  15  degrees  long  and  **  It  is  very  probable  that  the  great  stra- 

two  broad,  which  he  had  often  seen  pass  tum  called  the  milky-way,  is  that  in  which 

befbre  hb  telescope  in  an  hour's  time,  could  the  son  is  pfaiced,  though  perhaps  not  in 

not  contain  less  than  50,<K)0  stars,  large  the  very  centre  of  its  thickness.  We  gather 

enough  to  be  distfnctly  numbered ;  lyesides  this  from  the  appearance  of  the  galaxy, 

which,  be  suspected  twice  as  many  more,  which  seems  to  encompass  tibe  whole  hea- 

which  could  be  seen  only  now  and  then  by-  ^^ns,  as  it  certainly  must  do,  if  the  sun  is 

fiunt  glimpses,  for  want  of  sufficient  light,  wifiiin  the  same :  for,  suppose  a  number  of 

The  success  he  had  within  the  milky-way  stars  arranged  between  two  parallel  phmes, 

soon  induced  him  to  tum  his  telescope  to  indefinitely  extended  every  way,  but  at  a 

the  nebulous  parts  of  the  heavens,  of  which  given  considerable  distance  from  one  ano- 

an  accurate  list  had  been  published  in  the  ther,  and  calling  this  a  sideral  stratum,  an 

^Connoisance   des  Temps,  for  178S  knd  eye  pbtced  somewhere  within  it,  will  see  all 

1784.*    Most  of  these  yielded  to  a  Newto-  the  stars  in  the  direction  of  die  planes  of 

man  reflector,  of  90  feet  focal  distance,  and  the  stratum  projected  into  a  gi  eat  circle. 

It  indies  aperture ;  which  phiinly  ^isco-  which  will  appear  lucid,  on  Hcconnt  of  the 

vered  them  to  be  composed  of  stars,  or  at  accumulation  of  tlie  stars,  while  the  rest  of 

least  to  contain  stars,  and  to  show  every  the  heavens,  at  the  sides,  will  only  seem  to 

other  indication  of  its  consisting  M  them  eu^  be  scattered  over  wifii  constellations,  more 

tirely.  or  less  crowded,  according  to  the  distance 

^'Thenebuls  (says  he)  are  arranged  in-  of  the  planes,  or  number  of  stars,  contained 

to  strata,  and  run  on  to  a  great  lenglh,  and  ™  ^  thickness  or  sides  of  the  stratum." 

some  of  them  I  have  been  able  to  pursue,  GALBANUM,  in  pharmacy,  is  obtainec| 

and  to  guess  pretty  well  at  their  form  and  from  ttie  bubon  galbanum,  a  plant  found  in 

direction. '  It  is  probable  enough  that  they  Afiica.  By  cutting  the  plant  across,  a  milky 

may  surround  the  whole  starry  sphere  of  jnice  flows  out,  which  soon  hardens,  and 

the  heavens,  not  unlike  the   mllky-way,  constitutes  galbanum.    It  is  brought  here 

which  undoubtedly  is  nothing  but  a  stratum  ^rom  the  Levant,  m  small  pieces  aggluti- 

of  fixed  stars:  and  as  this  latter  immense  nated  together;  Its  tute  is  acrid,  and  its 

starry  bed  is  not  of  equal  breadth  or  lustre  *inell  strong ;  the  specific  gravity  is  1.2.  It 

in  every  part,  nor  runs  on  in  one  straight  >'  partiy  soluble  in  water  and  alcohol,  and 

direction,  but  is  carved,  and  even  divided  when   distilled,   it  yields   about  hatf  its 

Into  two  streams  along  a  very  considerable  weight  of  volatile  oil,  which  is  of  a  blueisb 

portion  of  it ;  we  may  likewise  expect  the  colour. 

greatest  variety  in  the  stmta  of  the  cluster  GALBU^A,  the  jocomar,  m  natuial  hii- 

of  stars  andnebobe.    One  of  tiiese  nebu-  tory,  a  genus  of  birds  of  the  order'  Picas.* 

Ions  beds  is  so  rich,  that.  In  passing  through  Generic  character:  bill  striut,'*v^iy  ^long; 

a  section  of  it  in  the  time  of  only  36  mi-  quadrangular,  and  pohited ;  nostrils  situated 

nutes,  I  have  detected  no  less  than  31  ne-  near  tiie  base  of  the  bill,  and  oval;  tongoe 

bulB,  a*l  distinctly  visible  upon  a  fine  blue  pointed  and  short;  legs  featherea  before^ 

sky.    Their  situation  and  shape,  as  well  as  down  to  the  toes ;  ^t  formed  for  climbing, 

condition,  seem  to  denote  the  greatest  va-  There  are  four  species, 

riety  imaginable.    In  another  stratum,  or  O.^lcedo,  is  about  the  sueeof  nlark,  na^ 

peibaps  a  different  branch  of  the  former,  I  is  of  a  most  elegant  ami  brilliant  plumage* 

have  often  seen  double  and  treble  nebnlse  It  Is  fbnnd  in  the  damp  places  of  the  wodd« 

vnriously  amngedj  hige  ones,  with  amall  of  Oniana  and  Breail,  Ibcding  on  iosectoy 
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«Bd  ii  of  very  aoUtary  and  sequestered  ba-  p^dently  suffered  blm  to  follow  Ifae  oatval 

liitSy  cootinaiog  motionless  oa  its  perch  dur-  bias  of  bis  mind  wiUioat  any  restraint.    So 

iag  the  itbole  aigbt,  -and  often  also  a  consi-  great  was  the  reputation  be  acquired  as  a 

derable  part  of  the  day,  and  but  rarely  seen  mathelbatician,  that  in  the  year  15&9y  the 

otherwise  than  alone.    Naturalists  are  but  Dulie  of  Tuscany  appointed  him  to  the 

imperleccly  acquainted  wkb  'the  jacamar  mathematical  chair  in    the  University  of 

fenoSy  and  know  nothing  of  its  nest  and  Pisa,    He  discharged  the  duties  of  tliis  ap^ 

pointment,  for  about  tliree  years,  with  the 


GALEGA,  in  botany,  a  genas  of  the  appla»se  and  admiration  of  the  liberal  and 

DUdelphia  Uecandria  class  and  order.  Na-  more  enlightened ;  but  not  witliout  exciting 

taralorderof  Papilionacea>,orLeguminosap.  the  jealousy  and  opposition  of  the  violent 

Essential  character :  calyx  with  subulate  Aristotelians,  who,  because  he  ventured  fo 

teetli,  nearly  equal ;  legume  with  oblique  question  some  of  tlie  hypothetical  maxims 

streaks  betiv^sn  the  seeds.  There  are  nive-  of  their  master,  held  him  out  in  the  odious 

taeo  species:.  light  of  a  vuiionary  and  dangerous  innovator. 

.    GALEN  L4,  in  botany,  a  genus  of  the  Becoming  dis^isted  with  the  obstructions 

Octandria  Digynia  class  and  order.    Natu*  which  their  ignorance  and  bigotry  threw  in 

taX  order  cf  Succulents.    Atriplices,  Jus-  tlie  way  of  his  promoting  just  principles  of 

«ieu.    Essential  character :  calyx  four-cleft ;  science,  in  the  year  169^  he  resigned  his 

corolla  none ;  capsule  roundish,  two-seeded,  profesfior^hip  at  Pisa,  and  accepted  with 

There  are  two  species.  pleasure  of  an  invitation  that  was  sent  him 

GAJLEOPSIS,  in  botany,  a  genus  of  the  to  fill  tlic  mathematical  chair  in  the  imiver- 

Didynaraia  Gyranospermia  cUiss  and  order,  sity  of  Padua.    In  this  seminary  he  conti* 

Naiural  order  of  Vet ticUiats,  or  Labiatae.  nucd  for  eighteen  years,  etteemed  and  che- 

Essential character:  corolla upper-hpnotch-  rished   by    the   Piduans   and   Venetianfl^ 

^d  a  Uttlc,  vaulted;  lower  has  two  teeth  raising  the  credit ^«of  the  university  as  a 

above.    There  are  four  species,  with  seve-  sciiool  of  sound  philosophy,  and  admired  by 

i-ai  varieties.  all  the  learned,  who  bad  sufficient  liberality 

GALILEI,  or  Gauleo,  in  biography,  and  spuit  to  emancipate  themselves  from 

a  most  excellent  philosopher,  mathemati-  tlie  fetters  of  ancient  prejudices, 

cian  and  astronomer,  was  tlie  son  of  a  Flo-  By  degrees  Tuscany  felt  an  increasing  ar- 

rentine  nobleman,  and^bom  at  Pisa,  in  the  dour  for  improvement,  and  no  sooner  vras 

year  1564.    The  earliest  subjects  of  his  sto-  it  known  that  Galileo's  |>atriotism  inclined 

dies  Were  poetry,  music,  and  drawing  -,  bat  him  to  devote  his  services  to  his  native 

his  genius  soon  led  him  to  the  cultivation  of  country,  than. Cosmo  II,  Grand  Duke,  sent 

sublimer  sciences,    by  his  proficiency  in  for  him  to  Pisa  in  the  year  1611,  where  he 

which  he  has  immortalised  his  name.    His  made  him  professor  of  mathematics,  with  a 

fiitfaer,   though  a  noble,  possessed  but  a  very  considerable  stipend.    Afterwards  he 

limited  fortune,  and  was  therefore  desirous  invited  him  to  Florence,  and  gave  him  the 

of  educating  Inm  a  physician,  that  he  might  title  of  principal  mathematician  and  phila- 

aecure  greater  means  of  independence  from^  sopher  to  hb  highness,  continuing  to  him 

theproiitsofhis  profession,  flian  he  could  de-  the  salary  aimexed  to    his  professorship, 

rive  fVom  his  paternal  estate.  With  this  view  without  any  obligation  to  a  residence  at 

he  enteied  him  as  a  student  in  philosophy  Pisa.    With   the   study    of  mathematics, 

and  medicine  at  the  university  of  Pisa ;  but  Galileo  united  that  of  physics,  particuUrly 

Galileo  became  soon  dissatisfied  with  the  the  doctrines  of  mechanics  and  optics.  Be- 

obscurity  of  tije  Aristotelian  system,  then  fore  he  had  settled  at  Padua,  he  had  writ« 

taught  in  the  schools,  and  conceived  an  un-  ten  lus  ^  Mechanics,"  or  treatise  on  the 

pouqoerable  dislike  to  medical  studies.  benefits  derived  from  that  science,  and  its 

He  now  betook  himself  to  the  study  of  instruments ;  and  also  his  ^  Balance,"  for 

the  mathematics,  and,  without  the  assist-  finding  the  proportion  of  aMoy  or  mixed 

ance  of  a  tutor,  made  a  rapid  progress  in  metaU.    These  he  had  introduced  into  bis 

those  sciences,  commencing  witli  Euclid,  lectures  at  that  university. 

and  afterwards  making  himself  master  of  Being;  iiyformed  at  Veaice,  in  the  year 

the  works  of  Archimedes,  and  of  other  1609,  that  Jansen,  a  Dutchman,  had  invent- 

ancient  mathematicians.    Wheh  his  father  ed  a  glass,  by  means  of  which  distant  ob- 

perceived  which  way  his  incUnatidn  tended,  jects  appeared  as  if  they  were  near,  he  tnm- 

and  that  his  improvement  indicated  uncom-  ed  his  attention  to  tiiis  subject,  and  firom  the 

VkOB  talents  for  f»***ii»m**"**'  pursuits,  be  imperfect  accounts  he  bad  received,  and 
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his  owB  refleetioiis  on  the  luttnre  of  refhio- 
tion,  diacoTered  the'  comtniction  of  that 
instinteieot  The  next  day,  after  he  had 
solved  the  problem  of  its  coostmctioD,  he 
made  audi  an  utetmment,  and  by  the  atten- 
tion which  he  paid  to  its  perfection  and  im- 
provement, may  justly  be  considered  as  the 
second  mventorof  the  telescope.  He  now 
turned  his  histrumeot  towards  the  heavens, 
and  discovered  nnheardof  wonders.  Ho 
perceived  the  rarf^ice  of  the  moon  not  to  be 
smooth,  but  roi^h,  and  full  of  prominences 
and  cavities.  The  milky  way  be  found  to 
be  an  asy^mblage  of  fixed  stars  uivisible  to 
the  nakeii  eye.  Venus  he  found  to  vary  iu 
its  phases  like  the  moon.  The  figure  of 
Saturn  he  observed  to  be  oblong,  and  ima- 
gined that  it  consisted  of  three  distinct 
parts,  one  spherical  in  the  midst,  and  two 
lesser  ones  on  the  sides,  which  afterwards 
appeared  to  be  only  die  ansae,  or  extreme 
parts  of  Saturn's  ring.  Jupiter  he  saw  sur- 
rounded with  four  moons,  which  in  honor 
of  the  Duke  de  Medici  he  called  M^dicean 
stars,  and  soon  perceived  that  by  means  of 
their  frequent  eclipses,  geographical  longi- 
tudes might  be  found.  On  the  sun's  disk 
he  perceived  spots,  from  the  motion  of 
which  he  inferred  that  the  sun  revolved  on 
its  axis. 

ft  vnu  while  he  was  pursuing  these  disco- 
reries,  that  he  was  invited   to  Florence, 
wliere,  as  we  have  seen,  he  had  leisure 
afforded  him  to  demote  himself  to  his  ma- 
thematic^  and  philosophical  studies,  vrith- 
but  being  obliged  to  attend  to  the  duties  of 
hb  prof^norship.     In  a  Teiy  few  years, 
however,  his  tranquillity  was  dbturbod  by 
the  ignorant  and  bigoted  clergy,  on  account 
of  the  ical  which  he  discovered  for  illus- 
trating and  confirming  the  truth  of  the 
Copemican   system.     That  system  they 
maintained  to  be  ftlse  and  heretical,  as  be- 
ing contrary  to  the  plain  and  express  lan- 
guage of  the  scripture ;  and  by  their  com- 
plaiifti  agaii|St  him  to  the  Inquisition  at 
Rome,  rendered  it  necessary  for  him,  in 
the  year  1615,  to  appear  in  that  city  to  jus- 
tify  himself.    According  to  letters  written 
fh>m  Rome,  tiy  the  learned  Anthony  Qoe- 
f enghi,  Galileo  did  not  lose  hia  courage  on 
this  occasion,  but  in  numerous  companies 
of  men  of  letters  and  others,  defended  the 
Copemifnui  doctrine  with  a  force  of  argu- 
ment which- persuaded  many  of  its  truth 
and  reasonableness,  and  silenced  the  objec- 
tiony  of  others  vrho  would  not  be  convinced. 
When  he  attended   the  Inquisition,  how- 
ever, he  was  not  ndlered  to  enter  into  any 


explanations,  but  was  directly  accused  of 
heresy  for  maintaining  the  two  propoMtiens, 
thsft  the  sun  is  the  centre  of  the  world,  and 
immovable  by  a  local  motion,  and  that  the 
earth  is  not  the  centre  of  the  world,  nor 
immoveable,  but  moves  with  a  dhimal  mo* 
tion.    These  propositions  he  was  ordered 
by  a  decree  of  the  Inquisitors  to  renounce, 
and  not  to  defend  them  either  hi  conversa- 
tion or  writing,  or  even  to  insuinate  them 
into  the  minds  of  any  persons  whomsoever. 
Most  accpnnts  concur  in  stating,  that,  on 
this  occasion,  he  wi(s  committed  to  the  pri- 
son of  the  Holy  Office,  whero  he  was  con- 
fined for  about  five  months;  but  according 
to  other  accounts,   he  was  treated  with 
greater  mUdness,  and  only  threatened  with 
imprisonment  if  he  proved  refiractory.    Be 
that  as  it  may,  he  was  not  permitted  to 
quit  Rome  until  he  had  promised,  to  con- 
form himself  to  the  decree  of  the  Inquisi- 
tion; and  it  is  probable  that  his  sentence 
would  have  been  more  severe,  htd  not  the 
Grand  Duke  of 'Hiscany  warmly  interested 
himself  on  his  behalf,  as  well  as  some  per- 
sons of  high  rank  and  infinence  at  the  papal 
court 

Galileo  now  returned  to  his  studies,  in 
which  his  astronomical  observations,  and 
other  happy  discoveries  served  to  establish 
most  completely  and  satisfactorily  tlie  truth 
of  his  obnoxious  opinions.    From  time  to 
time  he  laid  before  the  public  an  account 
of  his  discoveries,  with  such  remarks  and 
inferences  as  tended  to  point  out  the  natu- 
ral conclusions  to  be  drawn  fi-om  them. 
At  length,  in  the  year  163$,  he  ventured 
to  publish  at  Florence,  his  famous  "  Dia- 
lo;;ues  on  tlie  two  greatest  systems  of  the 
World,  the  Ptolemaic  and  Copemican ;"  m 
wliich  he  produced  the  sjtrongest  arguments 
in  favour  of  both  systems,  without  express- 
ing a  decided  opinion  which  of  them  was 
the  tnie  one,  but  not  without  such  insinua- 
tions in  favour  of  the  Copemican  as  suffici- 
ently indicated  its  superior  reasonableness 
and  his  own  belief  in  it.    These  dialogues, 
likewise,  contain  some  keen  strokes  of  rail- 
lery against   the   Aristotelians,    fbr  their 
bigoted  and  servile  attachment  to  every 
hypothesis  of  their  master. 

Scarcely  had  this  work  made  its  appear- 
ance before  the  cry  of  heresy  was  raised 
more  loudly  than  ever  against  Galileo,  and 
he  was  again  cited  to  appear  before  the  tri- 
bunal  of  the  Inquisition,  in  the  year  1653, 
Hiough  now  seventy  years  of  age,  he  was 
obliged*  to  submit  to  the  persecuting  man- 
date, and  on  hit  arrival  at  Rome  was  first 
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eommitted  prisoner  to  the  apttrtments  of  and  acotenev  of  wit  In  oompny  he  was 
Hw  Fttcal  of  the  Holy  Office*  After-  freeandaffiible,andfiinof  pleanntiy. 
wards,  tfaroogb  the  intercession  of  the  He  took  great  delight  in  Architecture  and 
Grand  Dake,  he  was  permitted  to  reside  in  '  Painfing,  and  designed  extremely  well ; 
the  hoQse  of  his  emhassador,  while  the  pro-  and  he  also  pfaijed  on  the  kite  with  great 
cess  was  cairying  on  against  him.  Alter  skill  and  taste.  Whenever  he  spent  any  of 
Us  trial  had  lasted  abont  two  months,  he  his  time  in  the  country,  he  took  great  plea- 
was  brought  up  to  receiTe  sentence  in  fiiU  sore  in  husbandry,  viom  the  time  of  Ar« 
congregation ;  when  he  was  ordered,  in  the  chimedes,  as  M.  Leibntti  observes,  there 
most  solemn  manner,  to  abjure  and  con-  had  been  nothing  done  hi  meehanioal  geo- 
demn  the  Copemican  system,  as  contrary  to  metry,  till  Galileo,  who  peasessnig  an  excel- 
the  Scriptnres,  and  to  bind  himself,  by  lent  judgment,  and  great  skill  in  the  most 
oath,  no  longer  to  teach  or  support  it,  abstruse  points  of  geometry,  first  extended 


either  direotly  4ir  indirectly.  As  a  punish-  the  boundaries  of  that  science,  and 
aient  for  having  disobeyed  the  former  de-  to  reduce  the  resistance  of  solid  bodies  to  , 
cree  of  the  court,  he  was  condemned  to  be  its  hiws.  We  shall  foUow  the  example  of 
detained  in  the  prisons  of  the  Holy  Office  Dr.  Hutton,  in  giving  a  summary  sketch  of 
during  the  pleasure  of  the  Cardinal  loqui-  his  discoveries  and  improvements,  chiefly  In 
aitoni,  4uid  eqioined,  as  a  saving  penance,  the  fauiguageofth^  judicious  Colm  Bladau- 
Ibr  three  years  to  come,  to  repeat,  once  a  rm.  *'  He  made  the  evidence  of  the  Coper* 
week,  the  seven  penetential  psahns,  the  nican  system  more  sensible,  when  be  shewed 
epnrt  reserving  to  themselves  the  power  of  from  the  phases  of  Venus,  like  to  the  monthly 
modentingy  changing,  and  taking  away  phases  of  the  moon,  that  Venus  actually  re- 
altogether,  or  in  part,  the  abovo^mentioned  volves  abont  the  sun.  Ue  proved  the  revo- 
pnnishinent  and  penance.  His  Dhdognes  lution  of  the  sun  on  his  axis,  firom  his  spots ; 
were  also  censured,  prohibited,  and  ordered  and  thence  the  diurnal  rotation  of  the  earth 
to  be  burnt  at  Rome.  became  more  credible.    The  four  satellites 

Pope  Urban  VIII.  who  at  that  time  sat  that  attended  Jupiter,  in  his  revolution 
on  the  Pontifical  throne,  lessened  the  ri-  about  the  sun,  represented,  in  Jupiter's  les- 
gonr  of  his  sentence,  by  confining  hhn  for  a  ser  system,  a  just  image  of  the  great  solar 
time  to  the  palace  and  garden  de  Medici  at  system,  and  rendered  it  nk>re  easy  to  con- 
Rome  ;  after  which  he  was  sent  to  the  archi-  ceive  bow  the  moon  might  attend  the  earth, 
episcopal  palace  at  Sienna,  where  the  air  aa  a  satellite,  in  her  annual  revolutmn.  By 
was  more  fiivonmble  to  his  state  of  health ;  diacovering  hills  and  cavities  in  the  moon, 
and  in  the  coone  of  the  year,  1634,  he  was  and  spots  in  the  sun  coosOUitly  vaiying,  he 
permitted  to  reside  at  his  eoontiy-house,  at  shewed  that  there  was  not  so  great  a  difier- 
Ancetri,  la  the  vicinity  oi  Florence.  ence  between  celestial  and  subhinafy  bodies 

In  thb  pboe  he  spent  the  remainder  of  as  the  philosophers  had  vainly  imagined, 
his  days,  visited  and  esteemed  by  the  most        **  He  rendered  no  less  service  to  science 

dbtingnisbed  characters  in  Florence,  and  by  treating,  in  a  clear  and  geometrical  osan- 

diligently  applynig  himself  to  his  celestial  ner,  the  doctrine  of  motion,  which  hm  been 

observatkms.    By  hb  continual  ue  of  the  justly  called  the  key  of  nature.     The  ra* 

telescope,  however,  and  the  iignries  which  tional  part  of  mechanics  had  been  so  much 

bb  eyes  received  from  the  nocturnal  air,  his  neglected^  that  scarcely  any  improvement 

sight  was  gndually  unpaired,  till  be  became  was  made  in  it  for  almost  SOOO  years ;  but 

entirely  blind  about  three  years  before  his  Galileo  has  given  us  fully  the  theory  of 

death.    This  calamity  he  bore  with  a  truly  equable  motions,  and  of  snch  as  are  uni- 

philosophical  resignation,  employing  hunsetf  formly  accelerated  or  retarded,  and  of  these 

in  constant  meditation  and  enquiry,  the  re-  two  compounded  together.     He  first  de- 

sult  of  which  he  intended  to  communicate  monstrated,  that  the  spaces  described  by 

to  the  worid.    He  had  digested  much  mat-  heavy  bodies  from  the  beginning  of  their 

ter,  and  had  begun  to  dictate  his  coneepti^  descent,  are  as  the  squares  of  the  times ; 

ons,  when  he  was  attacked  by  a  tUstemper  and  that  a  body,  projected  in  any  direction 

which  terminated  in  his  death,  in  164S,  when  that  is  not  peipendicniar  to  the  horioon, 

he  was  in  the  seventy-eighth  year  of  hir  age.  describes  a  parabob.    lliese  were  the  be- 

Galileo  was  small  in  stature,  but  of  a  to-  ginningi  of  the  doclfine  of  the  motion  of 

aerable  aspect,  and  of  a  vigorous  constitution,  heavy  bodies,  which  has  been  smee  canM 

learning  was  very  extensivei  and  he  to  so  great  a  height  by  Sar  Isaac  Newton. 


posseased  in  a  high  degife,  a  cleancsa    In  geometry,  he  invented  the  cydoid,  or 
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llotm  one.  Of  sSver,  tlie  gaUeom  bring 
eighteen  or  twenty  thoo^and  crowns,  and 
and  the  flota  ten  or  twelve.  Of  precious 
stones  the  galleons  bring  quantities  to  an 
immense  vahie ;  besides  fine  wool,  leather, 
and  Gampeachy  wood. 

GALLERY,  in  fortificsrtion,  a  coYered 
walk  across  the  ditch  of  a  town,  made  of 
strong  beams,  covered  over  head  with 
pbmks,  and  loaded  with  earth :  sometimes 
it  is  covered  with  raw'  hides  to  defend  it 
firom  the  artificial  fires  of  the  besieged.  Its 
sides  should  be  mnsqvet  proot 

Oallsrt  if  a  mnu,  is  a  narrow  pamage, 
or  brancli  of  a  mine  carried  on  noder- 
gronnd  to  a  work  designed  to  be  blown  np. 
Both  the  besiegers  and  the  besieged  also, 
carry  on  galleries  ii^  search  x>f  each  others 
mines,  and  these  sometimes  meet  and  de- 
stroy each  other. 

Gallery,  in  ship-building,  a  balcony, 
projecting  from  the  stem  or  qnarter  of  a 
ship  of  war,  or  of  a  large  merchantman : 
the  stem-gallery  is  wholly  at  the  stem  of 
the  ship,  and  is  nsoally  decorated  with  a 
balustrade  extending  fipom  one  side  of  the 
ship  to  the  other  -,  the  fore-part  is  limited 
by  a  partition*  in  which  are  framed  the 
cabin  vrindows,  and  die  roof  of  it  is  formed 
by  a  sort  of  vadt  termed  the  cove,  which 
is  frequently  ornamented  with  sculpture. 
Quarter-gallery  is  that  part  which  projects 
an  each  qnarter,  and  is  generally  fitted  up 
as  a  water  closet.  Ships  of  twenty-guns 
and  upwards,  oh  one  deck  have  qnarter 
galleries,  but  no  stem  galleiy;  two  and 
three  deckers  have  quarter  galleries,  with 
their  proper  conveniences,  and  one  or  two  ^ 
stem  galleries. 

GALLEY,  in  naval  a^rs,  a  low-bnilt 
veisel,  using  both  sails  and  oan,  and  com- 
monly cairying  only  a  inain-mast  and  fore- 
mast, which  may  be  strnck  or  lowered  at 
pleasure.  Such  vessels  are  much  used  in 
tUe  Mediterranean. 
These  vessels  are  of  a  long  standing,  though 
it  is  probable  the  constraction  of  those  in 
modem  times  is  very  difierent  from  that 
formerly  adopted.  Galleys  are  of  a  finer 
and  slenderer  make  than  ships«  Galley  is 
the  name  alstf  of  an  open  boat,  rowing  six 
or  eight  oars,  and  used  on  the  Thames  by. 
Custom-house  officers,  press-gangs,  and  also 
fer  pleasure.  The  same  word  denotes  the 
kitchen  of  a  ship  of  war,  or  the  place 
where  the  grates  are  pnt  np,  fires  lighted, 
and  the  victuals  generally  dressed. 

Gallby  BUntf  a  perwrn  condemned,  in 
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Fnittoe,  to  work  at  the  oai  on  board  a 
galley,  being  chained  to  the  deck. 

GALLIC-odd,  in  chemistry,  exists  in 
nut-galls,  and  is  obtained  by  boiling  to- 
gether for  some  time  cvbonate  of  barytes, 
and  a  solution  of  gall-nuts.  This  affords  a 
bluish  green  liquid,  which  consists  of  a 
solution  of  gallic  acid  and  barytes.  It  is 
now  to  be  filtered  and  saturated  with 
diluted  sulphuric  acid.  Sulphate  of  barytes 
is  deposit^  in  the  state  of  insoluble  powder, 
and  a  colourless  solution  of  gallic  acid  re- 
mams  behind.  This  is  the  method  given 
by  Mr.  Davy,  otliers  have  been  suggested 
by  ahnoet  eveiy  practical  chemist  Gallic- 
acid,  pure,  is  in  the  fiirm  of  transparent 
plates  or  octahedrons.  Its  taste  is  acid, 
and  somewhat  astringent,  and  when  heated 
has  rather  an  unpleasant  aromatic  odour. 
It  is  soluble  in  about  twelve  parts  of  cold 
water,  and  in  three  parts  of  alcohol:  it  is 
soluble  in  ether.  It  combines  with  alkaline 
bodies,  making  with  them  compounds  called 
gallates.  It  occasions  a  precipitate  wlien 
poured  into  solutions  of  glncina,  y  ttria,  and 
sircon  in  acids,  which  distinguishes  these 
from  the  other  earths,  none  of  which  are 
precipitated  from  their  solutions  by  gallic 
add.  Ufion  the  metallic  solutions  gallic 
acid  acts  with  great  eneigy,  changing  the 
colour,  and  producing  precipitates  in  many 
of  them.  Henc^  it  is  frequently  used  as 
a  re-agent  to  detect  the  presence  of  metal- 
lic bodies.  It  is  composed  of  oxygen,  car- 
bon, and  hydrogen,  but  the  propoitions 
of  each  have  not  been  accurately  ascer- 
t^ed. 

GALLIOT,  a  small  galley  dttigned  only' 
for  chase,  carrying  only  one  mast,  and  two 
or  three  pattereroes;  it  can  both  sail  and 
row,  and  has  sixteen  or  twenty  oars.  All 
the  seamen  on  board  are  soldiers,  and  each 
has  a  musket  by  him  on  quitting  his  oar. 

GALLON,  a  measure  of  capacity  both 
for  dry  and  liquid  things,  containing  four 
quarts ;  but  these  quarts,  and  consequently 
the  gallon  itself,  are  difiSerent,  according  to 
the  quality  of  the  thing,  measured:  foria- 
Stanoe*  the  wine  gallon  contains  231  cubic 
inches,  and  holds  eight  pounds  averdnpois 
of  pure  water :  the  beer  and  ale  gallons 
contain  S8t  solid  inches,  and  holds  ten 
pounds  three  ounces  and  a  quarter  aver- 
dupois,  of  water :  and  the  gallon  for  com, 
meal.  See,  979^  cubic  inches,  and  holds  nine 
pounds  thirteen  ounces  of  pare  water. 

GALIX)ON,  in  commerce,  a  narrow 
thick  kind  of  ferret,  or  lace,  used  to  edge 
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or  border  dotbes,  sometimes  made  of  wool,    lMnd*8  laboratory,  upon  which  was  placed 
and  at  other  times  of  gold  or  silver.  an  electrical  machine.    One  of  the  assis- 

GALLY,  in  printing,  a  frame  into  which  tants  in  his  experiments  chanced  cai^essly 
the  compositor  empties  the  lines  out  of  to  bring  the  point  of  a  scalpel  near  the  cru- 
fais  composing-stidE,  and  in  which  he  ties  Tal  nerves  df  a  frog,  lying  not  far  from  the 
lip  the  page  when  it  is  completed.  The  conductor.  Instantly  the  muscles  of  the 
gaily  is  formed  of  an  oblong  square  board,  limb  were  agitated  with  strong  convulsions, 
with  a  ledge  on  three  sides,  and  a  grove  Madame  Galyani,  a  woman  of  quick  undei^ 
to  admit  a  ftlse-bottom,  called  a  gally- 
sHce. 

GALOPINA  in  botany,  a  genus  of  the 
Tetrandria  Digynia  class  and  order.  Na- 
tural order  of  Robiacee,  Jussieu.  Essential 


standing,  and  a  scientific  turn,  was  pre- 
sent,  and,  struck  with  the  phenomenon, 
she  immediately  went  to  inform  her  hus- 
band of  it  He  came  and  repeated  the 
experiment;  and  soon  found  that  the  con- 


character:  calyx  none;  corolhi  four-cleft ;  vulsion  only  took  place  when  a  spark  was 
seeds  two,  naked,  tfien  is  one  species,  drawn  firom  the  conductor,  at  the  tune  the 
tiz.  G.  drcseoides,  a  native  of  the  Qipe  of  scalpel  was  in  contact  with  the  nerve.  It  is 
Good  Hope.  unnecessary  in  this  place  to  mention  the  se- 
GALVANI  (Lbwis)  a  modem  physiolo-  nes  of  experiments  by  which  he  proceeded 
gist,  who  has  had  the  honour  *of  giving  his  to  investigate  the  biw  of  nature,  of  which 
name  to  a  sapposed  new  principle  in  n»-  accident  had  thus  given  him  a  gifanpse,  for 
ture,  was  bom  in  1737,  at  Bologna,  where  which  our  article  Galvanism  must  be  con- 
several  of  his  relations  had  distinguished  suited. 

themselves  m  jurispradence  and  tiMology.        In  conjunction  with  these  enquiries  his 

Fh>m  his  eariy  youth  he  was  much  disposed  duties  as  a  professor,  and  his  employment 

to  the  greatest  austerities  of  the  Catholic  «>  »  surgeon  and  accoucheur,  in  which 

religion,  and  particulariy  frequented  a  con-  branches  he  was  very  eminent,  gave  full  oc- 

vent,  the  monks  of  which  attached  them-  cupation  to  his  Industry.    He  drew  up  va- 

sdves  to  the  solemn  duty  of  visiting  the  nous  memoin  upon   professional   topics 

dying.    He  shewed  an  incUnation  to  enter  which  have  remained  inedited ;  and  regu- 


into  this  order,  but  was  diverted  firom  it  by 
one  of  the  fraternity.  Hienceforth  he  de- 
voted himself  to  the  study  of  medicine  In 
its  djflerent  branches.  His  nnsten  were 
the  Docton  Beccari,  Jacconi,  Galli,  and 
especially  the  Professor  Galeazzi,  who  re- 
ceived him  into  his  bouse,  and  gave  him  his 
daughter  in  marriage.    In  176S.  he 


larly  held  learned  oonversa^ons  with  a  few 
Nteraiy  friends,  m  which  new  works  were 
read  and  commented  upon.  He  was  a  man 
of  an  amia|[>le  character  in  private  life,  and 
posseaed  of  great  sensibility,  whicli  he  had 
the  misfortune  of  being  called  to  dlspbiy  on 
the  death  of  hb  wife  in  1790,  an  event 

, which  threw  him  into  a  profound  melan- 

tained  with  reputation  an  inaugural  thesis    choly.    He  rarely  safiered  a  day  to  pass 

**  I>e  Ossibos,"  ami  was  then  created  pub-    without  visiting  her  tomb  in  the  nunnery  of 

lie  lecturer  m  the  University  of  Bologna,    St.  Catherine,  and'  pouring  out  his  prayera 

and  appointed  reader  in  anatomy  to  the  in-    snd  hunentatioos  over  her  ramains.    He 

stilote  in  that  city.    His  excellent  method     was  always,  indeed,  panctual  in  practising 

of  lecturing  drew  a  crowd  of  auditors ;  and     tho  minutest  rites  of  his  religion,  the  early 

he  employed  his  leisure  m  experiments  and    strong  impressions  of  which  never  left  him 

in  the  study  of  comparative  anatomy.    He    and  this  attachment  Co  religion  was  proba- 

made  a  number  of  curious  observations  on     bly  the  cause  of  steadily  refusing  to  take  the 

the  urinaiy  organs,  and  on  the  organ  of    civic  oath  exacted  by  the  new  constitution 

hearing  in  birds,  which  were  published  m    of  the  Cisalpine  Republic,  in  consequence 

the  Memoirs  of  the  Institute.    His  rpputa-     of  which  he  incurred  the  depriration  of  his 

tion,  as  an  anatomist  and  physiologist,  was    posts  and  dignities.    A  pray  to  melancholy, 

esublislied  in  the  schools  of  Italy,  when    and  reduced  almost  to  mdigeuce,  he  rotired 

acddent  gave  birth  to  the  discovery  which    to  the  house  of  bis  brother  James,  a  man  of 

has  immortalised  his  name.    His  beloved    very  respectable  character,and  there  fisll  into 

wife,  with  whom  he  lived  many  years  in    a  state  ofbmguorand  almost  imbecility.  The 

the  teoderest  union,  was  at  this  time  m  a     republican  goveraon,  probably  ashamed  of 

declining  state  of  health.    As  a  restorative,    their  conduct  towards  such  a  man,  passed 

she  made  use  of  a  soup  of  firogs ;  and  some    a  decree  for  his  restoration  to  his  profes- 

of  these  animals,  skinned  for  the  purpose,    sional  chair  and  its  emohnnents  ;  but  it 

happened  to  Ke  upon  a  tabic  in  her  bus-    then  was  too  bite.    He  died  on  November 
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9f  1798,  at  the  age  of  sixty,  amid  tlie  tears  Simon  Volta  jvith  much  labour  and  io- 
of  bis  friends  and  the  public  regret.  gennity  successfully  opposed  the  hypothesb 
GALVANISM,  tliis  siirprinng  branch  of  of  Galvani.  He  had  recourse  to  those  valu- 
philosophy  ban  been  denominated  galva-  able  experimeottf  made  by  Bemict,  by, 
nism,  from  Galvani,  an  Italian  profenor,  which  to  explain  the  phenomena  observed 
whose  experimentB  led  to  its  discoveiy.  by  Galvani.  Bennet  had  some  time  be- 
In.  1789,  some  tune  before  he  made  the  fore  observed,  when  phites  of  different 
most  important  dbcovery,  be  was  by  ac-  metals  were  brought  in  contact,  that  one 
ctdent  led  to  the  fiict,  of  electricity  having  of  the  metals  transmitted  a  portion  of  its 
the  property  of  exciting  contractions  in  the.  electricity  to  the  other,  each  of  which, 
muscles  of  animals.  Stimulated  by  the  then  when  separated,  being  at  the  same  time 
prevailing  idea  of  electricity  being  a  prin-  insulated,  evinced  signs  of  contnry  states' 
ciple  inherent  in  aniinals,  which  acting  upon  of  .electricity.  AVhen  tlie  plates,  for.in- 
the  muscular  susceptibility,  was  the  imme-  stance,  were  one  of  copper  and  the  other 
diate  cause  of  muscular  motion,  he  was  in-  sine ;  the  former,  while  the  two  were  in 
duoed  to  persevere  in  the  inquiry,  during  contact,  gave  a  portion  of  its  electricity  to 
the  prosecution  of  which  Jie  brou^^t  to  light  the  latter.  Hence,  when  they  were  sepa- 
other  fiicts,  which  laid  the  foundation  of  rated,  and  thus  presented  to  the  electrome- 
this  valuable  scientific  acquisition.  ter,  the  copper  exhibited  signs  of  negative 

After  having  observed  that  common  elec-  electricity,  and  the  zinc  that  of  positive, 
trjcity,  even  that  of  lightening,  produced  On  this  ground  it  vras  that  Volta  objected 
vivid  convulsions  in  the  limbs  of  recently  to  the  hypothesis  of  Galvani,  and  establisb- 
killed  animals,  he  ascertained  that  metallic  ed  the  more  plausible  idea,  that  the  elec- 
substances,hy  mere  contact,iinder  particular  tricity  was  furnished  by  the  disturbance 
circumstances,  excited  similar  commotions,  of  that  fluid,  arising  from  the  contact  of  the 
He  found,  that  it  was  essential,  that  the  different  metals,  and  that  the  conynlsions 
forces  of  metals  employed  should  be  of  were  excited  by  tlie  stimulating  efiect  of 
different  kinds.  He  applied  one  piece  of  that  active  agent  It  was  in  tlie  investiga- 
metal  to  the  nerve  of  the  part,  and  the  otlier  tion  of  this  experiment,  that  this  truly  in- 
to the  muscle,  and  afterwards  connected  genious  philosopher  was  led  to  the  discoveiy 
the  metab,  cither  by  bringing  them  toge-  of  the  pile,  which  from  its  inventor  has  been 
ther,  or  by  connecting  them  by  an  arch  of  called  the  Voltaic  pile,  tliis  apparatus 
a  metallic  substance ;  every  time  this  con-  consisted,  m  combining  the  effects  of  a  nnm- 
nection  was  formed  the  convulsions  took  ber  of  pairs  of  the  different  metals,  and  by 
place.  The  diversity  in  the  metals  employ-  that  means  constituting  a  battery  in  gai- 
ed  in  these  experiments  appeared,  in  the  very  vanism,  similar  in  effect  to  the  Leydeo 
early  stages  of  this  enquiry,  to  be  connected  vial  in  common  electricity, 
with  their  respective  degrees  of  oxydability.  As  silver  and  line  had  been  fonnd  in  the 
the  one  being  possessed  of  that  property  minor  experiments  to  produce  the  greatest 
in  a  great  degree,  and  the  other  little  liable  effect,  these  metals  were  employed  by  Volta 
to  the  change.  Hence  zinc,  and  silver,  or  m  the  construction  of  his  battery.  Tlie 
gold,  was  fonnd  to  produce  the  greatest  silver  plates  generally  consisted  of  coins; 
muscular  contractions.  and  the  zinc  plates  were  of  the  same  size. 
The  experiments  of  Galvani  were  con-  being  frequently  cast  in  moulds  made  with 
firmed  by  many  able  philosopherB,by  whom  the  silver.  The  same  number  of  pieces  of 
they  were  repeated.  Those  who  particn-  cloth,  pasteboard,  or  leather,  of  the  same 
lariy  distinguished  themselves  by  their  la-  size,  and  steeped  in  solution  of  common  salt, 
boum  on  the  subject  were  Valli,  Volta,  Drs.  were  also  provided.  The  above  substances 
Monro  and  Fowler.  were  formed  into  a  pile,  in  the  following 
Galvani  had  theorised  upon  the  phenome-  order :  rinc,  silver,  wet  cloth ;  zinc,  silver, 
na  which  he  bad  obsc^ed  to  a  considerable  wet  cloth ;  and  so  on,  in  the  same  order,  till 
extent.  He  conceived,  that  the  convulsions  tlie  pile  became  sufficiently  high.  If  it 
were  produced  by  a  disturbance  of  the  elec-  were  to  be  elevated  to  any  considerable 
trici^  inherent  in  animals,  which  was  iden-  height,  it  was  nsnal  to  support  it  on  the 
tical  with  the  nervous  fluid,  and  that  the  sides  with  three  pillars  of  glass,  or  varnished 
metallic  substances  employed  had  not  ariy  wood. 

other  effect,  than  that  of  transmitting  the  The  pile,  thus  formed,  was  fonnd    to 

electricity  from  the  nerve  to  the  muscles  unite  the  effects  of  as  many  pairs  of  plates 

prodncing  the  contractions  in  question.  as   miglit  be  employed.     Prtvioaily   t» 
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ttas  DO  otiier  effect  had  'been  prodaced 
than  what  resulted  from  the  energy  of  a 
single  pair  of  plates.  A  pile  of  50  pairs  of 
plates,  with  as  many  corresponding  pieces 
of  wet  cloth,  was  found  to  give  a  pretty 
smart  shock,  similar  to  an  electric  shock, 
every  time  that  a  commtmication  was  made 
between  the  top  and  bottom  of  the  pile. 
It  was  found,  however,  that  little  or  no 
shock  was  perceived,  when  the  hands,  or 
other  parts  applied,  were  not  previously 
moistened.  It  v?as  also  observed,  that  the 
effect  was  increased  when  a  larger  snrfoce 
was  exposed  to  the  action  of  the  pile.  If 
fite  communication  were  made  by  tonching 
the  pile  with  the  tip  of  each  linger  merely, 
the  effect  wais  not  perceived  beyond  the 
Joint  of  the  knuckle;  bot  if  a  spoon,  or  other 
metallic  substance,  were  grasped  in  mois- 
tened hands,  the  effect  was  felt  up  to  the 
shoulder.  If  the  conununication  be  formed 
between  any  part  of  the  face,  particularly 
near  the  eyes,  and  another  part  of  the  body, 
»  vivid  flash  of  light  is  perceived  before  the 
eyes,  corresponding  with  the  shock.  This 
phenomenon  maybe  morefiiintly  observed, 
b/ placing  a  piece  of  siWer,  as  a  billing,  be- 
tween the  upper  lip  and  the  gum,  and  laying 
m  piece  of  sine  at  the  same  time  upon  the 
tongue:  upon  bringing  the  two  metals  in 
contact,  a  faint  flash  of  l%ht  is  perceived. 
It  is  singalar,  that  this  light  is  equally  vivid 
ia  the  dark  with  the  strongest  tight,  and 
whether  the  eyes  be  shut  or  open. 

Another  variety  of  galvanic  battery  was 
also  contrived  by  Volta.  The  pairs  of 
plates  were  soldered  to  each  end  of  a  bit 
of  wire,  which  was  afterwards  bent  into  an 
arch,  so  that  the  ptate^  became  parallel  to 
each  other.  A  number  of  glass  cups  were 
also  provided,  and  filled  with  a  solntion  of 
culinary  salt  Theghuses  being  arranged 
side  by  side,  the  metallic  arcs  were  so 
phiced,  tliat'the  stiver  pbite  vras  immersed 
m  one  glass,  and  the  zinc  in  another ;  aad 
also  that  a  silver  and  zinc  plate  of  difierent 
arcs  should  be  placed  in  each  gtass.  This 
arrangement  was  found  to  be  sinfilar  to  the 
pile,  the  water  in  the  cups  being  substituted 
for  the  disks  of  cloth. 

Soon  at\er  the  discovery  of  the  pile,  in 
1800,  it  wdi  coinmnnicated  by  Volta  him- 
self  to  the  Ri«yal  .Society,  London.  The  first 
expenmentb  made  in  this  country  upon  the 
Voltaic  pile,  weie  made  jointly  by  Messrs. 
Nicholson  and  Car'^le.  Aft«r  observing  the 
phenomena  afr<  .•' v  jl«.'.<rribed  by  Volta,  they 
observed  an  ini|...-  i  •  fact  which  Iwd  es- 
caped the  notice  vl  L'l^:  dcute'  philosopher* 


When  bringing  the  wire  frtnn  6ie  bottom  6f. 
the  pi*e,  in  contact  witli  a  drop  of  water  at 
tlie  top,  they  observed  the  d^engagement 
of  some  gaseous  substance,  wliich  had  thte 
smell  of  hydrogen.  Supposing  tliis  effect 
to  arise  from  the  decomposition  of  the  wa- 
ter, they  caused  the  ends  of  two  brass 
wires,  coming  from  the  two  ends  of  the 
pile,  to  be  immersed  hi  water,  so  tliat  a 
portion  of  that  liquid  might  he  exposed  be- 
tween the  wires.  A  disengagement  of  gas 
immediately  took  place  irom  pne  of  tlie 
wires,  while  the  other  became  as  qnickfy 
tarnished,  and  oxydated.  The  former  ap- 
pearance took  phice  at  the  silver  end  of  tl^o 
pile,  the  latter  at  tlie  zum  end.  They  as- 
certained that  the  effect  would  not  take 
place  when  the  wires  were  placed  fhr  asim- 
der,  and  tiiat  the  effect  diminished  gradually 
vrith  the  distance.  They  observed  abo,  that 
when  the  tincture  of  litmus  vras  used,  Instead ' 
of  water,  the  liquid  in  the  vieini(y  of 
the  oxydated  vrure,  being  that  connected 
with  the  zinc  end,  became  red.  Whfii^ 
they  made  use  of  wire  of  platina  instead  of 
brass,  they  observed  that  the  wire  from  the 
anc  end  of  the  pile,  which  when  of  brass 
became  oxydated,  now  gave  out  babbies 
of  gas,  which  they  found  to>  be  oxygen. 
In  short,  they  determined  that  the  gases 
evolved  were  oxygen  and  hydrogen,  and  in 
proportions  fit  to  constitute  wateis  These 
discoveries  established  the  chemical  nature 
of  the  galvanic  action  in  Enghmd;  and  they 
soon  spread  over  all  Europe* 

The  above  experiments  were  repeated 
by  Mr.  Cruickshank,  pf  Woolwich.  He 
employed  a  glass  tube  filled  with  water, 
having  a  cork  at  each  end,  thfougfa  which 
wires  of  silver  were  passed,  the  points  of 
wliich  were  separated  iram  each  other  by 
a  stratum  of  the  liquid.  Upon  the  wires 
being  communicated  with  the  two  ends  of 
the  piles,  the  same  appearances  took  place 
which  were  observed  by  Messrs.  Nicholson 
and  Cariisle :  the  silver  wire,  however,  con- 
nected with  tlie  zinc- end  of  the  pile,  be- 
came oxydated,  the  oxide  forming  a  white 
doad  round  the  wire:  he  also,  instead  of 
vrater,  introduced  into  the  tube  an  infusion 
of  Brazil-wood.  During  the  galvanic  ac- 
tion, the  colour  in  the  vicinity  of  the  vrire 
of  the  zinc-end,  became  very  pale,  while 
that  about  the  wire  of  the  silver-end  of  the 
pile,  appeared  of  a  purple  colour.  When  a 
metallic  solntion  was  placed  in  the  tube, 
Mr.  Cniickshatik  observed,  that,  Instead  of 
hydrogen  pas  being  evolved  fi^m  the  vrire, 
which  connected  the  silver-eod  of  the  ^fe. 


GALVANISM. 

» in  tbe  former  ezperimentiy  tiie  metal  be-  which  he  aocceeded  in  deeomponni;  die  ml- 

cime  revived.  phoric  end  the  nitric  add^  and  anmionia. 

He  next  canaed  the  galvanic  current  to  Mr.  Davy,  proteasor  of  chemistiy  at-  the 

pan  throogh  solutions  of  the  mnriates  of  Royal  Institution,  made  a  number  of  expe- 

lime  and  soda.    In  these  ezperimenti,  he  riments,  the  most  particuhu*  of  which  were 

found  the  oxygen  evolved  from  the  wire  of  those,  in  which  he  ascertained,  that  the  dis- 

the  lUK^end  very  deficient,  and  a  smell  of  simihirity  of  metals  was  not  absolutely  es- 

oxy-muriate  produced.    When  gold  wires  sential  to  the  galvanic  process.    He  »uc- 

were  employed,  the  gold  was  dissolved  by  ceeded  first  in  exciting  this  energy  by 

the  oxy-moriatic  acid*  Aqua  ammoniae  be-  means  of  one  metal,  the  two  sides  of  which 

ing  eperated  upon  in  a  sMnihur  way,  both  were  separated  fix>m  each  other.    An  oxy* 

the  water  and  the  alkali  underwent  decom-  dating  liquid,  such  as  an  acid,  was  placed 

position,  producing  the  gases  of  hydrogen,  on  one  side  of  the  plate,  and  a  liquid  hav- 

nitrogen,  and  oxygen.  ing  a  contrary  efiect  on  the  other.  He  after- 

It  is  to  the  ingenious  author  of  the  above  wards  produced  an  effect  though  more  &int- 

cxperimentSy  that  we  are  indebted  for  the  ly,  by  treating  plates  of  charcoal  in  a  similar 

iovention  of  the  galvanic  trough,  a  disco-  way.  Hence  it  would  appear,  from  these 

very  wliich  very  soon  superseded  the  use  of  residts,  that  the  dissimilarity  of  the  metals 

the  pile,  as  being  more  manageable,  and  at-  was  only  necessary  to  the  fiuntsbing  two 

tended  with  less  trouble  to  the  operator,  snrfiioes  of  different  degrees  of  oxydability. 

It  consists  of  a  wooden  box,  or  trough,  the  Hitherto  it  was  not  generally  admitted, 

depth  and  breadth  of  which  corresponds  tliat  the  fluids  of  gaU'anism,  and  electricity, 

with  the  siae  of  the  phites.    tt  is  of  such  a  were  identical.    Dr.  WoUaston   made  a 

length,  in  general,  as  to  contain  tifVy  plates,  number  of  experiments,  which  seem  to  have 

allownig  a  space  of  about  three-eighths  of  completely  settled  this  point.   He  succeed- 

an  inch,  between  each  pair  of  plates.    The  ed  in  decomposing  water,  by  means  of  a 


spaces  between  the  pfaites  are  formed  by  'current  from  the  common  electric 

grooves,which  are  to  receive  the  pfaites.The  This  effect,  which  had  been  performed  with 

plates  are  first  soldered  together  in  pairs,  so  much  fiidlitywitli  the  galvanic  apparatus, 

4me  of  copper  or  silver,  and  one  of  linc.  was  previously  not  known  to  be  able  to  be 

The  trough  being  lined  with  a  cement,  produced  by  common  electricity,  and  had 

formed  of  bees'-wax  and  resin,  the  phites,  hitherto  appeared  the  most  striking  differ- 

which  are  previously  vrarmed,  are  pressed  ence  between  the  two  principles, 

into  the  grooves,  in  such  order,  that  the  lino-  TUf  ingeniooi  experimentalist,  made  a 

side  of  each  compound-plate  may  &ce  one  number  of  other  experiments,  tendmg  to 

way,  and  the  copper  or  silver  the  other.  throw  much  light  on  the  means  of  ex- 

It  vrill  be  easily  perceived,  that  there  is  citing  and  appreciating  galvanic  phenome- 

the  strictest  analogy  between  the  trough  na.     He  fanmened  each  extremity  of  a 

a'^d  the  pile,  m  point  of  arrangement    See  piece  of  rinc  and  silver  in  dilute  muriatic 

fig.  1.  or  sulphnilo  add.    The  xinc,  as  would  be 

The  paur  of  plates  of  rinc  and  silver,  expected,  fanmedfattely  caused  the  disen- 

which,  in  the  pile,  are  simply  laid  upon  gagement  of  hydrogen  gas,  vrhile  no  ap- 

each  other,  are,  in  the  trough,  soldered  to-  pearuee  took  place  upon  the  silver.    As 

gether,and  cemented  mto  the  grooves;  and  soon,  however,  as  the  two   metals  were 

the  cavity  or  ceUs  formed  by  the  spaces  be-  naile  to  touch  each  other  at  the  opposite 

tween  each  pair  of  pktes,  in  the  trough,  be-  extremities,  bubbles  of  hydrogen  were  co- 

ing  filled  with  a  sohition  of  salt  or  other  ap-  piously  given  out  by  the  silver  wire.    Any 

propriate  liquid,  stands  in  the  stead  of  the  other  metal,  capable  of  being  acted  upon 


pieces  of  moistened  doth,   between  the    by  the  add,  being  substituted  for  the  sine, 
plates  of  the  pile.  produced  with  the  silver  a  simihu-  efiect. 


Several  powerful  troughs  were  soon  after     When  gold  was  employed  with  silver,  iron, 
eonstructed,   the  eftcts   of  which  were     orcopper,  in  the  dilute  nitric  add,  the  same 


strikingly  evinced  in  producing  ether  phe-  eflect  was  produced ;  the  golif  being  the 

nomenon,  not  as  yet  observed.    Very  small  same  with  the  silver  in  the  first  experi- 

wires  and  foils  of  metal  bemg  exposed  in  ment. 

thdr  circuit,  were  deflagrated  with  great  He  made  similar  experiments,  using  me- 

briUiancy.  tallic  solutions .  instead  of  the  dilute  acid. 

A  immber  of  galvanic  experiments  were  Instead,  Iwwever,  of  silver  or  gold  giving 

mudehy  Dr.  Henry,  of  Manchester,  in  oat  hydrogen  i^s,  on  tlie  contact  being 
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nade,  the  metiil  in  selatioii  became  re*  metah.    CanwefbramomeiitsopposeHiat 

doccd.    Thus,  when  irop  and  silver  were  the  sUgfat  negative  and  positive  electricity, 

t>laced  in  a  sotntion  of  copper,  the  iron  im-  produced  by  the  contact  of  tvro  small  wires, 

mediately* began  to  reduce  the  copper  in  which  would  not  affect  the  'most  delicate 

solution,  while  the  silver  had  not  the  slight-  electrometer,  can  have  the  povrer,  tlie  one 

est  action.    Upon  bringnig  the  two  metals  of  attracting  oxygen,  and  the  other  hydro> 

in  contact,   however,  the  silver  became  gen,  at  the  distance  of  eighteen  inches, 

coated  with  copper.    Dr.  WoUaston  attri-  reckoning  firom  the  middle  of  tlie  tube, 

butcs  the  curious  phenomenon,  above  de-  If  tlie  same  tube  be  bent  in  the  middle 

scribed,  to  a  change  of  states  in  the  elertri-  to  an  acute  angle,  like  the  letter  V,  ac- 

dty  of  the  metals ;  and  in  order  to  confirm  cording  to    Mr.  Davy's   hypothesis,    thi 

this  idea,  he  attempted  the  nuiie  by  means  appearance  of  the  hydrogen  at  the  silver 


of  common  electricity,  in  which  he  sue-  wire  ought  to  take  phu:e  as  soon  after  the 

eeeded  to  his  utmost  satisfiu:tion.    He  sop-  contact,  as  vri'th  the  straight  tube ;  but  what 

poses  that  the  chemkal  affinities  are  so  alter-  is  very  singular,  it  will  not  take  place  at  all. 

ed  by  the  presence  or  absence  of  electricity,  This  experiment  would  seem  to  prove,  that 

as  to  induce  the  anomalous  appearances,  one  of  tiie  constituents  of  the  water  n  car- 

which  took  pface   in  the  above  experi-  ried  through  the  whole  length  of  the  tube ; 

ments.    The   silver  wire  became  coated  and  that  by  some  hiw  which  differs  from 

with  copper,  and  at  the  same  time  appeared  those  of  electricity,  since  the  angle  of  the 

to  have  the  power  of  decomposing  water.  tube  appeared  to  interrupt  its  passage.  The 

The  only  mystery  we  observe  in  these  ex-  interruption  is  still  greater,  even  with  a 
periments,  is  the  liberation  of  the  hydrogen  shorter  tube,  when  the  tube  is  bent  in  dif- 
tn  a  situation  where  no  oxygen  is  maoi-  ferent  places,  formmg  a  sort  of  sig-iag. 
fested  either  m  the  form  of  gas,  or  in  The  idea  that  hydrogen  is  carried  from 
any  other  state. .  Nor  docs  the  new  doctrine,  the  linc  to  the  copper  wire,  b  strongly  fii- 
lately  advanced  by  Mr.  Davy,  throw  much  voured  by  another  experiment  Tkke  the 
light  on  this  subject.  The  tine  in  this  ex-  glass  tube,  AB,  fig.  2,  filled  with  dilute 
periment,  is  said  to  be  positively  electrified,  muriatic  add,  having  a  cork  at  B,  through 
and  the  copper  or  salver  to  be  negative,  which  the  wires,  %  and  c  are  passed,  s  be- 
That  the  imc,  on  that  account,  attracts  the  log  a  wire  of  xinc,  and  t  a  wire  of  platiiia, 
oxygen  of  the  water,  and  the  silver  the  hy-  silver,  or  copper.  So  long  as  the  wires  re- 
drogen.  That  the  constituent  parts  of  wa-  main  unconnected  at  z,  the  phitina-wire  ap- 
ter  are  by  the  same  law  made  to  appear  in  pears  unchanged;  but,  as  soon  as  the  con- 
sitaation^  where  the  decomposition  did  not  tact  is  fi>rm«l,  bubbles  of  hydrogen  are 
take  place,  is  very  evident ;  hence  it  would  fint  seen  at  d ;  they  then  very  slowly  begm 
appear  that  the  hydrogen  is  carried  by  toappear  m  the  lower  parts  of  the  wire;  but 
some  means  from  theiinc  to  the  silver,  pr  what  is  singular,  the  moment  they  begin  to 
that  the  oxygen  passes  from  the  silver  to  the  appear  at  /,  they  are  also  seen  at  «,  and 
ainc,  or  according  to  Mr.  Davy's  hypothesis,  some  seconds  are  eh^ised  before  any  bub- 
the  decompositioo  of  the  water  takes  pfaice  bics  are  seen  at  ^ .  If  the  hydrogen  in  tha 
between  the  metals,  the  oxygen  passing  last  experiment  were  attracted  by  the  ne- 
inevltably  to'  the  linc,  and  the  hydrogen  m  gative  state  of  the  phitina-wire,  sinee  tha 
a  similar  way  to  the  silver.  To  the  hitter  metal  is  the  best  conductor,  it  would  seani| 
there  are  several  objections,  which  will  ap-  that  the  point, «,  would  be  the  last  part  to 
pear  from  the  foUowmg  experiments.  have  parted  witli  its  electridty;  and,  of 

Let  a  tube  of  three  feet  m  length  be  course,'  the  bubbles  of  hydcogen  ought  to 
filled  with  dilute  muriatic  add,  and  corked  have  appeared  the  hut  at  that  point,  which 
at  botii  ends,  having  a  wire  of  line  inserted  is  contrary  to  fiict.  It  therefore  appears 
in  one  end,  and  one  of  silver  or  phitina  in  more  likely  tiiat  th«  hydrogen  has  been 
the  other.  The  xinc  will  immediately  be-  held  in  combinatiou  by  the  electridty,  tha 
gin  to  give  out  Igrdrogen,  but  no  efiect  will  latter  of  which  is  taken  by  the  nearest  me- 
be  observed  at  the  silver  wire.  Let  a  com-  tallic  conductor  in  ttie  circuit,  leaving^  the 
rounication  be  establidied  between  the  hydrogen  in  its  gaseous  form:  the  hiw,  how- 
wires  on  die  outside  of  the  tube.  The  sil-  ever,  by  wliich  it  moves  along  the  liquid, 
ver  does  not  imroediatdy  give  imt  bubbles,  does  not  appear  to  agree  with  any  known 
as  was  the  case  in  the  experiments  of  Dr.  properties /of  electridty,  since  the  hydrogen 
Wollaston,  nor  does  that  effect  take  place,  is  some  seconds  in  reaching  the  point  ^. 
till  a  few  seconds  after  the  contact  of  tha       It  will  appear,  firom  tha  above  tzpari* 
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tnents  that  the  gilvuiie  phenomen  are 
sentially  promoted,  by  having  two  metallie 
suriacefl  so  situated,  that  one  shall  be  oxy- 
dated,  aod  that  the  other  shall  be  situated 
•as  near  it  as  possible,  for  the  pnrpoM;  of  re- 
ceivhii;  its  electricity.  We  have  shewn, 
that  the  current  is  not  only  interrupted  by 
distance,  but  that  it  is  essential  the  passaice 
sliould  be  a  direct  line. 

In  Dr.  WoUaston's  expcrhncnte,  when 
the  wires  were  placed  ui  a  metallic  solntton, 
such  as  tliat  of  copper  and  silver,  and  the 
contact  formed  between  the  tine  and  silver 
•  wves,  no  hydrogen  was  evolved  by  the  lat- 
ter, tlie  contrary  of  which  was  the  case 
with  the  dilate  acid ;  bot  the  metal  in  solu- 
tion became  reduced  upon  the  silver. 

There  does  not  appear  any  tiling  myste- 
rious in  the  reduction  of  the  metal,  since 
the  hydrogen  does  not  appear,  being  era- 
ployed  in ,  the  deoxydation  of  the  metal. 
A  tbrtlier  proof  that  this  is  the  case,  is,  that 
no  otlier  metals  can  be  reduced  in  this  way, 
bnt  such  as  do  not  decompose  water,  lliis 
singular  process  enables  ns  to  account  for 
several  facts  which  have  hitlierto  nppeared 
anomalous.  If  a  glass  plate  be  smeared 
over  with  a  solution  of  nitrate  of  silver,  and 
a  common  pin  be  laid  in  the  middle  of  the 
plate,  beantifnl  ramifications  of  metallic  sil- 
ver will  soon  appear,  as  if  vegetating  from 
the  pin.  If  flie  process  be  examined  by  a 
magnifying  glass,  the  ramifications  of  silver 
may  be  fairly  seen  to  grow  from  their  ends. 
Though  the  more  oxydable  metal,  tlie 
^in,  may,  in  the  first  instance,  have  rednced 
a  portion  of  silvcfr,  it  does  not  account  for 
the  vegetative  appearance  which  is  after- 
wards observed.  The  pin  cannbt  reduce 
the  silver  at  so  great  a  distance  from  itself, 
-  which  is  Bon^etimes  more  than  an  inch.  In 
order  to  prove,  that  the  agency  of  tlie  oxy- 
dable metal  was  not  essential  to  the  rednc- 
tion  of  the  metal,  tlie  writer  of  this  article 
covered  one  half  of  tlie  plate  with  liquid  ni- 
trate of  stiver,  and  the  other  half  with  di- 
lute mnriiitlc  acid^  suflering  the  liqutrN  to 
touch  each  other ;  a  wire  of  zinc  was  laid 
in  the  dilute  acid,  and  one  of  pbttna  in  the 
nitrate  of  silver.  As  soon  as  the  opposite 
ends  of  the  wires  were  brought  in  con- 
tact, beautiful  ramifications  of  silver  soon 
began  to  appear  from  tlie  piatuia  wire,  but 
no  gas  was  observed. 

If  a  solution  of  gold  be  used,  instead  of 
that  of  silver,  the  platina  b«>ronies  speedily 
]gilt.    The  cxt»eriment  producing  what  is 
caHcd  the  lead- tree,  cannot  be  accounted 
te  in  any  other  way ;  it  consbts  in  filling  a 


bottle  with  a  solation  of  acetate  of  lead,  iil 
the  npper  part  of  which  is  suspended  a 
piece  of  metallic  linc :  in  the  course  of  a 
day  or  two,  metallic  lead  is  observed  in 
shining  filaments,  suspended  from  the  piece 
of  zinc.  The  same  difficulty  occurs  in  (his* 
te  in  the  h»t  experiment:  the  fihunents  of 
lead  constantly  grow  from  the  ends  at  a  dia- 
tance  of  many  inches  firom  the  zinc.  In 
order  to  prove  that  this  experiment  is  nmi* 
kr  to  the  last,  diat  is,  that  tlie  lead  is  re- 
dnced by  the  hydrogen,  take  a  tube,  A  B, 
fig.  5,  at  one  end  of  wliich,  tie  a  piece  of 
bladder  so  tight  that  the  tnbe  may  hold  wa- 
ter; let  a  cork  be  inserted  at  A,  (lirovgh 
which  the  platina  wire,Ppy  is  passed  ;  the 
tube  being  set  up  right  in  the  zinc  cup,  D, 
contaming  dilate  muriatic  acid,  and  a  con- 
nection formed  at  P,  the  platina  soon  be- 
comes covered  with  brilliant  crystals  of  me- 
tallic lead :  hence  it  would  appear,  that  the 
platina  had  the  power  of  reducing  the  leail 
into  its  metallic  state,  or  that  some  nb- 
stance  had  been  transmitted  through  the 
bladder  adequate  to  that  effect.  If,  instead 
of  die  acetate  of  lead,  the  tube  be  fiUed 
with  dilute  acid,  upon  the  connection  be- 
ing formed  at  P,  t])e  pbtina  becomes  co- 
vered with  babbles  of  hydrogen:  need  we, 
therefore,  hesitate  in  concluding,  that  the 
lead  owes  its  reduction  to  tlie  hydrogen. 

The  method  of  whitening  brass  and  cop- 
per, by  boiling  them  with  cream  of  tartar 
and  tin,  is  a  process  of  this  kind ;  the  cream 
of  tartar,  and  the  metallic  tin,  answerim^ 
the  puf|N>se  of  die  zinc  and  acetate  of  lead, 
in  the  last  experiment :  a  portion  of  the  tin 
in  solution  is  rednced  npon  the  copper  or 
brass,  rendering  it  white,  by  the  hydrogen 
which  is  produced  during  the  galvanic  ooa- 
.  tact  of  the  copper  or  brass,  with  the  tin. 

In  all  the  experiments,  die  zinc  wire  is, 
during  its  contact  with  that  of  tlie  phtina, 
silver,  Sic,  undergoing  an  increased  oxyda- 
tioo,  whidi  is  proportionate  to  the  quantity 
of  hydrogen  evolved  at  die  pbitina  wi^ ; 
since  the  oxygen  of  that,  an«lh>drosren,  both 
of  which  are  derived  frow  the  water,  are  dis- 
posed of  in  t|ie  oxydation  of  die  zinc?  The 
hydrogen  passes  from  the  zinc  to  the  opp<^ 
site  wire,  with  the  greatest  facility,  throogh 
a  direct  liquid  communication,  the  sliorter 
the  better.  It  becomes  much  iotemipted 
by  havhig  to  tarn  sharp  angles,  or  in  passing 
through  small  apertures.  It  passes  with 
m(>re  or  less  freedom  through  solid  bodies, 
when  moistened  widi  viater,  but  does  not 
pass  at  all,  except  when  moistare  is  pre* 
sent. 


GALVANISM. 


HaYiBg  given  an  aceoimt  of  the  efiecta 
resaldng  finom  a  tiDgle  galvanic  combhia- 
tkm,  we  win  next  give  some  account  of  the 
eonstnictions  of  that  compound  apparatus. 


wanned,  are  to  be  pretied  down  into  the 
grooves  before  the  cement  becomes  quite 
cold.  After  the  pfaUes  have  been  insert- 
ed,  in  such  order  that   all   the  tine  snr* 


tenned  Galvanic,  or  more  properly,  the  Vol-  &ces  shall  fiice  one  way  and  tlie  copper  the 

taic  battery.  other,  the  cement  most  be  more  evenly 

The  pile  of  Volta,  of  which  we  have  al-  adjusted  with  a  hot  iron  v^hich  wiU  reach 

ready  given  a  slight  description,  is  at  pre-  to  the  bottom  of  the  cells ;  tlie  tron^  being 

sent  so  little  used,  that  we  shall  direct  our  hud  first  on  one  side  and  then  on  the  other 

attention  more  particularly  to  the  trough,  for  that  purpose. 


as  being  more  convenient  for  experiments 
than  the  pile,  and  at  the  same  time  less  lia* 
ble  to  be  out  of  order. 

The  wood  of  which  tlie  trough  is  formed, 
nhould  be  the  oldest  and  hardest  mahogany, 
being  less  Imbae  to^warp  than  other  kinds 
of  wood.  The  sides  of  the  trough  nnist  be 
date>tailed  together,  and  the  bottom  ought 
to  be  grooved  into  the  sides,  and  fitted-in 
with  tttipentine;  peipendicular  grooves 
must  be  made  in  the  sides  of  the  trovgh, 
for  the  reception  of  the  plates,  correspon- 
dent to  which  there  must  be  grooves  in  the 
bottom.  Whtti  die  length  of  a  trough  is 
tnore  than  two  feet,  it  becomes  unweildy ; 
it  should  not  even  be  that  length,  when  the 
oixe  of  the  plates  woold  render  it  too  heavy 
to  be  handed  about  The  distance  between 


When  the  cemeiltinir  process  is  finished, 
and  the  whole  sufficiently  cold,  the  trough 
must  be  dressed  off  and  varnished  with 
copal  varnish  where  it  can  be  had ;  but  in 
lien  of  that  with  common  spirit  vaniisfa. 
When  the  varnish  is  dry  it  anist  be  polished 
with  rotteU'Stone  and  water. 

In*  the  above  constroction  it  is  manifest 
that  two  of  the  surfiices  are  lost  by  being 
laid  and  soldered  together.  About  two 
years  ago  the  writer  of  this  article  bad  con- 
ceived the  possibility  of  making  use  of  both 
the  surfiices  of  the  copper  and  zinc  plates 
at  the  sasM  time.  Accordingly  he  cement- 
ed into  a  trough,  in  the  groove  made  for 
the  plates  of  metal,  plates  of  gfans.  The 
metal  plates  were  formed  by  solderihg  to- 
gether a  plate  of  each,  of  copper  and  zinc, 


the  plates  should  be  about  three-eighths  of    and  then  bending  them  till  the  plates  be- 


an inch ;  if  they  are  nearer  together,  the 
add  employed  is  too  soon  exhausted,  and 
consequently,  the  power  of  the  hattery  less 


The  plates  should  bo  of  copper  and 
Though  silver  is  stronger  than  copper,  it  is 
hot  so  in  proportion  to  the  price. 

Tbe  sine  plates  are  best  cut  out  of  sheets 
of  malleable  line,  as  being  cheaper,  less  U- 


came  parallel  to  each  other,  leaving  a  space 
between  the  two  surfiuies  a  little  wider 
than  the  thickness  of  the  glass  phites. 

The  eells  between  the  gfaHs  pbites  bemg 
filled  with  the  proper  liquid,  each  of  the 
above  compound  plates  were  made  to  be- 
stride one  of  the  gbss  plates,  in  such  order 
that  a  zuic  and  copper  plate  of  two  difl^- 
ent  compound  phites,  in  succession  to  eaeh 


able  to  break,  and  may  boused  much  thinner,    other,  may  occupy  each  of  the  cells.    All 


The  copper  may  be  employed  so  thin  as 
six  ounces  to  the  square  foot. 

The  plates  of  copper  being  made  a  little 
larger  than  the  zinc,  nmy  be  lapped  over 
the  edges  of  the  latter,  by  which  means 
they  fit  nrach  closer  to  the  inc  plate,  vrith- 
ont  the  hboor  of  hammering  the  copper 
plates  previously  fiat    The  copper  pbtes 


the  surfoces  are  by  this  contrivance  exposed 
to  the  action  of  the  liquid,  and  might  be 
considered  double  the  power  of  a  common 
trough,  having  the  same  number  of  plates, 
little  or  no  advantage  was  gained-  by 
this  method.  Though  there  are  two  sur- 
fiices of  each  metal  in 'each  of  the  cells, 
it  will  be  evident,  fro^  several  minor  ex- 


only  require  to  be  soj^dered  to  the  upper     periroents  ahready  given,  that  two  of  the 
«dge  of  the  zinc  phite,  since  the  other  three  *'  surfiwes  are  so  completely  disconnected  as 


edges  are  so  secured  with  cement  in  the 
grooves  as  to  prechwle'  the  necessity  of 
aolderinf  .  The  hqipiag  over  of  the  coppev 
is  sufficient  to  keep  it  dose  to  the  zinc 
plate  till  the  phite  is  fostened  in  the  trough. 
Prerioasly  to  inserting  the  pktes  in  the 


to  produce  little  or  no  effect.  One  of  the 
sine  surfiices  in  this  trough  is  fiidng  the 
glass  on  one  side  the  cell,  and  one  of  the 
copper  surfiwes  is  similarly  situated  on  the 
otlier  side. 
The  troo^,  therefore,  which  is  repte- 


trough,  the  inside  must  be  lined  vrith  a  re-  sented  in  figure  i.  and  which  has  been  par> 

mtat,  fonsed  of  resin  and  beco-waz,  or  what  titulariy  described,  is,  for  general  use,  the 

is  cheaper,  of  six  parts  of  resin  and  one  of  most  convenient,  and  in  other  respects^  the 

lime  and  oit    The  plates,  being  piavioasly  liest  battery  yet  iatrodncad. 
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The  nest  thing  to  be  cooBidered,  i«  the 
nanagement  of  the  galvanic  batteiy.  Fint, 
all  of  the  celb  of  the  troofl^  most  be  filled, 
within  abont  Imlf  an  inch  of  the  top,  with 
a  fiqnid,  composed  of  water,  with  abont 
one  twenty-fif&i  part  of  the  muriatic  or  the 
nitiic  acid.  The  phitea  of  the  trough  are 
shorter  than  the  depth  of  the  trough,  by 
about  three-fourths  of  an  inch ;  so  that  the 
trough  may  be  leaned  on  one  side  in  the 
filling,  for  the  purpose  of  letting  the  liquid 
run  equally  into  all  the  cells. 

If  a  number  of  troughs  are  to  be  con- 
nected together,  the  communication  most 
be  made  by  arcs  of  metal,  which  are  in- 
serted into  the  liquid  of  one  cell  of  each 
trough,  as  represented  in  fig.  1,  at  C  In 
making  the  connection,  it  is  to  be  observed, 
that  tlie  sine  surfiice  of  one  trough  must 
correspond  with  the  copper  one  of  another, 
and  the  sine  of  the  latter  with  copper  of  a 
third,  and  so  on.  This  arrangement  may  be 
better  conceived  by  placing  theip  in  the 
same  order,  and  to  end  in  such  a  way,  that 
all  the  sine  suifiices  may  fiice  one  way,  and 
the  copper  ones  the  other.  After  all  the 
troughs  are  connected  together,  let  the  two 
unconnected  ends,  at  which  the  experi- 
ments are  to  be  made,  be  as  near  together 
«s  possible. 

A  connection  being  now  formed  between 
the  two  ends,  one  of  which  we  shall  term 
the  dnc  end,  and  the  other  the  copper  end, 
the  united  energy  of  the  whole  will  be 
transmitted  through  the  connectuig  me- 
diuBw 

BXPBRiMBirrs. 

The  most  striking  and  the  most  common 
experiments  are  those  which  consist  in  the 
galvanic  energy  upon  the  organs  of  animals. 
If  two  metallic  rods,  or,  what  is  equally 
convenient,  two  silver  spoonn,  be  grvped, 
one  in  each  hand,  the  skin  of  the  part  be- 
ing previously  moistened  with  a  solution  of 
salt,  and  one  of  the  spoons  be  brought  in 
contact  with  one  end  of  the  battery,  the 
moment  the  other  comes  in  contact  with 
the  other  end  of  the  battery,  the  shock  is 
perceived.  Fifty  compound  plates  will  give 
a  shock  which  will  be  felt  in  the  elbows. 
One  of  a  hundred  will  be  fiett  in  the  shoul- 
den.  A  greater  number  of  plates  give  so 
forcible  a  shock  to  the  muscles,  as  to 
be  dreaded  a  second  time.  The  shock  ap- 
pears to  depend  upon  the  number  of  plates. 
Tlie  stun,  or  finjt  impression,  is  much  the 
same,  wluitever  may  be  the  site  of  the 
plates;  Atleastyfimn  the  siM  of  two  inches 


square  to  tint  of  ten ;  the  suifttes  being  af 
four  to  one  hundred.  The  effect  upon  the 
muscles,  as  well  as  upon  the  cntide  itself, 
is  very  different  firom  large  plates,  when  the 
series  is  the  same.  It  appears,  that  the 
shock,  or  fint  impression,  is  as  the  series, 
which  is  also  as  the  mtensity  of  the  electri- 
city. If  the  shock  be  received  from  the 
same  number  of  large  plates,  the  same  spe- 
cies of  commotion  is  produced  in  the  first 
instance,  as  with  the  small  plates ;  but  if  the 
contact  be  still  kept  op,  a  continuation  of 
the  effect  is  perceived,  wtiich  is  felt  through 
the  whole  aims,  producing  a  vast  tremor, 
attended  with  a  sensation  of  warmth.  If 
the  plates  be  from  eight  to  twelve  inches 
square,  this  effect  may  be  perpetually 
kept,  while  the  acid  in  the  cells  is  ex- 
pended. 

Though  small  plates  have  been  recom- 
mended for  medical  purposes,  we  think  hvge 
ones  win  be  found  more  likely  to  have  a 
good  eflect  If  the  medical  advantage  is  to 
be  derived  from  the  stimulus  of  galvamsm, 
the  effect  of  a  perpetual  and  reguhv  current 
of  that  stimulus  must  certainly  be  pre- 
ferable to  the  rapid  transmission  of  a  small 
quantity. 

The  galvanic  shock  may  also  be  conve- 
niently given,  by  immersing  the  hands  or 
the  feet  into  vessels  containing  a  solution  of 
salt,  and  bringing  wires  from  each  eml  of 
the  battery  into  the  liquid.  If  any  otlier 
part  of  the  body  u  intended  to  be  ope- 
rated upon,  a  sponge,  moistened  with  salt 
water,  fastened  to  a  metal  pbte  connected 
with  one  end  of  die  battery,  may  be  ap- 
plied to  the  part,  and  the  hand  or  foot  pot 
into  a  vessel  of  the  same  liquid,  connect- 
ed by  a  wire  with  the  other  end  of  the 
battery.  Small  bits  of  sponge  or  bits  of 
leather  may  be  fitttened  to  the  end  of  the 
connecting  wires,  and  made  more  or  less 
moist  as  the  delicacy  of  the  part  may  re- 
quire. This  contrivance  is  very  useful  in 
operating  upon  the  eyes  or  ears* 

When  gidvanism  is  used  aseditaDy,  it 
should  first  be  applied  very  feebly,  and  the 
effect  gradually  increased,  as  the  snsceptfr- 
biUty  of  the  part  wiU  admit.  If  the  part 
hasyfrom  disease,  beoomeso  languid  and  in- 
susceptible, as  not  be  sensible  of  the  cileety 
it  should  be  scarified,  or  by  other  means 
have  the  cuticle  removed.  This  is  some* 
times  the  case  with  languid  tumon,  and 
some  cases  of  paralysis.  Though  we  had  no 
great  opinion  of  the  medical  agency  of 
galvanism,  we  have  lately  heard  of  aeveral 
Tiiy  socceisfal  cases,  one  of  which  in  parti- 
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cular  was  the  cure  ef  perfect  loss  of  speech,  the  bran  rods,  H  and  K,  ere  puied.  It  is 
If  the  naked  metal  of  the  wire,  from  a  pow-  plain,  the  two  aides  of  this  Irame  are  insn- 
eifiil  battery,  be  apptied  to  tlie  skin,  it  be-  lated  with  respect  to  each  other,  at  least 
comes  eaoterieed  and  blistered.  as  ranch  as  is  necessary  for  any  galvanic  ex- 
If  the  plate,' covered  with  a  moistened  periment  The  part/,  id  fig.  4,  bemg  m- 
ipoage,  connected  with  one  end  of  the  bat-  trodoced  into  any  of  the  holes,  sncfa  as  n  m, 
tery,  be  applied  to  the  back  of  the  head,  at  tlie  opposite  end,  F,  is  made  to  rest  on 
the  same  time  that  the  moistened  $ngen  of  the  opposite  brass  rod,  K.  If  the  wires 
ene  hand  are  sligfatly  applied  to  the  other  from  the  battery  be  now  connected  with 
end,  a  smarting  sensation  will  be  felt  in  the  the  frnme  at  JEI  and  K,  the  gas  will  instantly 
part,  and  a  taste  at  the  same  time  will  be  begin  to  rise  from  the  wires,  c  and  z,up  in- 
felt  in  the  month,  sinSlar,  bnt  in  a  greater  to  the  tube,  while  the  liquid  descends  and 
degree,  .to  that  occasioned  by  the  piece  of  occupies  the  cap. 

sine,  and  the  shilling  when  hud  upon  the  A  number  of  the  apparatus,  snob  as  Bg.  ^ 

tongne.     This   experiment  succeeds  the  may  be  employed  at  the  same  time;  and  if 

best  with  a  small  number  of  faufe  pbtes,  as  the  difierent  tubes  are  fiUed  with  different 

much  as  ten  mchcs  sqnare.       *  liquids,  such  aa  the  various  solutions  of  salts, 

and  the  communication  of  each  occasionally 

DicompatUiom  (f  Wtder  and  other  Bodiet.  «"*  off,  by  placing  some  nonconductor  at 

£,  their  relative  conducting  powers  may  be 

The  most  simple  way  of  peiforming  this  ascertained* 

experiment,  is  to  bring  the  wires  coming  If  two  tubes  of  smaller  sixe  be  placed, 

from  each  end  of  the  battery  into  a  vessel  of  one  over  the  wire,  z,  and  the  ether  over 

water.    A  profusion  of  bobbles  of  gas  will  that  of  e,  the  gases  may  be  collected  sep»- 

uppear  to  be  given  out  fit>m  each  wire,  as  rately. 

fives  they  are  immersed  in  the  liquid.  The  If  the  tube  contains  a  metallic  solution, 
nearer  the  wires  are  brought  together,  so  as  such  as  silver,  lead,  or  copper,  the  wire 
not  to  touch,  the  more  rapidly  the  decern-  from  tlie  copper  end  of  the  battery  vrill  af- 
fioaition  goes  on.  The  gas  produced  from  ford  no  gas;  but  the  metal  of  the  solntion 
the  win  coming  finm  the  line  end  of  the  will  be  reduced.  .  Let  the  ghns  vessel  A, 
battery,  if  the  wiro  be  of  gnld  or  pktinB,  ^,  6,  have  the  two  tubes,  z  and  r,  ground 
is  found  to  be  oxygen  gas;  but  if  the  win  into  its  two  necks.  At  the  ends,  z  and  e, 
be  of  any  mere  oxydable  metal,  no  gas  will  of  the  tubes,  are  tied  bits  of  bladder,  so 
appear,  bnt  the  wire  becomes  oxydated.  that  any  liquid  in  the  tubes  niay  havcao 
Itie  gas  furnished  by  the  wire  from  the  tendency  to  enter  the  vessel  A.  The  ves* 
copper  end  of  the  battery,  of  whatever  kind  sel  beiqg  previously  filled  with  some  liquid, 
of  metal  the  wire  may  be,  is  pure  hydrogen,  the  tubes  are  so  inserted  that  no  air  may 
If  the  immened  part  of  this,  however,  be  exist  between  the  ends  of  the  tubes;  the 
previolisly  oxydated,  no  gas  will  be  ob-  tubes  are  also  provided  with  two  small 
served  fd  some  time,  the  hydrogen  being  caps  of  ivory  or  wood,  tbrongli  which  the 
employed  in  rednoBg  the  oxide  upon  the  pfaitina  wires,  pp^  are  passed,  reaching  the 
aurface.  bottom  so  near  as  not  to  pieree  the  blad- 
-  Both  the  gmes  are  fimished  from  the  ders.  Hie  tubes  being  filled  vrith  water, 
decompeaitioB  of  the  water.  and  the  wire  from  the  sine-end  of  the  bat- 
An  apparatus  more  convenient  fi>r  this  tery  connected  with  the  wire  of  tube  x, 
experiment,  and  at  the  lame  time  fitted  for  while  that  of  the  copper  is  attached  to  that 
collecting  the  gasea,  is  shewn  In  fig.  4 ;  cf,  of  tube  c,  the  decomposition  of  water  will 
ia  a  cup  oif  glass  capable  of  receiving  the  speedily  commence,  the  wire  in  x  afibrding 
glaas  tube,  ik ;  £  r,  midfx^  are  two  wires  of  oxygen  gas,  while  tiiat  of  c  affords  hydrogen 
pbtina,  fitted  uito  two  holes  perforated  in  gas.  In  a  very  short  time,  the  liquid  of  the 
the  bottom  of  the  gfaHs  cup ;  the  tube,  A,  tube,  x,  will  be  found  to  contain  mniiatic 
which  ia  dose  at  the  top,  ia  first  filled  with  addi  or  rather,  the  oxy-muriatic;  and  the 
the  water  or  other  liqpid,  and  the  cup  in-  tube,  c,  will  at  the  same  time  be  found  to 
verted  upon  it;  the  whole  are  then snddealy  contain  a  fixed  alkali.  If  the  tubes  be  fill- 
returned  faito  their  erect  position:  this  ap*  ed  with  faifiision  of  cabbage,  the.  signs  of 
pantus  is  then  pfaraed  in  the  frame,  fig.  6;  alkali  and  add  are  very  soon  obserred, 
A  BCD  are  four  pieces  of  brass,  united  to-  frnm  die  liquid  of  x  becoming  red,  and  that 
gelfaerbydiepieceeofgfaM,FandO,  and  of  i;  green.  If  the  connection  be  reversed, 
supported  byfiNvtegp,  through  which  also  the  liqidds  repass  to  the  blue  cotonr,  and  if 
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tbe'proteeas  be  oontiniiedy  that  of  x  becomes 
green,  and  c  red. 


Galfsuuamf  as  a  source  of  light  and  heat. 

Batteries  of  great  dimensions,  snch  as 
contain  from  5^000  to  10,000  square  inches 
each,  of  zinc  and  copper  soHace,  are  capa* 
ble  of  furnishing  abundance  of  sensible 
heat  and  much  light.  If  the  connection  be- 
tween the  two  ends  of  the  battery  be  made 
by  a  wry  small  wire,  such  as  the  fine  watch- 
spring  wire,  tiie  wire  becomes  red-hot 
for  a  considerable  length,  and  if  the  power 
of  the  battery  be  great,  it  becomes  white- 
hot  and  nltimately  fused. 

Let  the  end  of  the  wires  of  the  battery 
foe  each  provided  wiUi  a  pair  of  tweezers, 
one  pair  of  which  being  insnlated  from  the 
hand  by  covering  the  surface  with  dry 
cloth ;  place  between  each  pair  of  tweesers 


battery.  A  portion  of  black  matter  is  soofi 
fonned,'  in  which  is  found  imbedded  small 
metallic  globules ;  which  substance  is  found 
to  be  the  base  of.  the  alkali,  and  has  been 
deprived  of  iti  oxygen  by  the  galvanic 
agency.  These  globules  are  so  inBamma- 
ble,  as  to  decompose  water,  with  a  brilliant 
flash  and  slight  explosion.    See  Alkali. 

This  discovery  will  be  of  great  impor- 
tance to  chemistry,  and  will  probably  soon 
make  a  serious  change  jn  its  arrangement 
and  nomenclature. 

GAMBOGE,  is  a  substance  obtained 
from  the  stalagmites  •cambogioides,  a  tree 
that  grows  wild  in  the  East  Indies  ^  from 
which  it  is  had  by  wounding  the  shoots. 
It  is  brouglit  here  in  large  cakes,  which  are 
yellow,  opaque  and  brittle.  With  virater 
it  forms  a  yellow  turbid  liquid  used  in 
painting.    In  alcohol  'it  is  completely  dis- 


a  small  bit  of  charcoal,  made  in  a  Close  ves-    solved.      If  taken  internally  i^  operates 
sel,  from  box-wood,  or  lignum  vitae.    The     violently  as  a  cathartic. 


moment  the  contact  is  formed  between  the 
bits  of  charcoal,  a  vivid  light  is  produced, 
much  more  brilliant  than  that  occasioned 
by  burning  in  oxygen.  If  tlie  contact  be 
frequently  severed  by  a  sort  of  tremulous 
motion,  the  light  may  be  kept  op  ibr  some 
time. 

The^  foils  and  small  wires  of  metals  are 
deflagrated  by  placing  them  in  the  current. 
Let  one  of  the  conducting  wires  be  brought 
in  contact  with  an  iron  dish,  filled  with 
mercury.  Let  the  foil  or  small  wires  be 
attached  to  the  other  conducting  wire,  and 


GAME.  It  is  a  maxim  of  the  common 
law,  that  goods  of  wliich  no  person  can 
claim  any  property  belong  to  flie  King  by 
his  prerogative:  hence  those  animals  ferss 
naturse,  which  come  under  the  denomina- 
tion of  game,  are  styled  in  our  laws  his  Ma^ 
Jesty's  game  \  and  that  which  he  has  he  may 
grant  to  another  \  in  consequence  of  wfaich 
another  may  prescribe  to  have  the  same 
witlun  such  a  precinct  or  lordship.  And 
hence  originated  the  right  of  lords  of  ma- 
nors, or  others,  to  the  game  wiUiin  their 
respective  liberties.    For  the  preservation 


be  brought  in  contact  with  the  surface  of  of  these  species  of  anunals,  for  tiie  recrea 
the  mercury,  which  constantly  presenting  tion  and  amusement  of  persons  of  fortune, 
a  clear  surface,  is  very  convenient  in  Uiese  to  whom  the  King  has  granted  the  same, 
experiments.  A  very  brilliant  efiect  may  ,  and  to  preventpenonsof  inferior  rank  from 
also  be  produced,  by  presenting  the  foils  to     misemploying  their  time,  the  following  acts 


the  surface  of  a  sheet  of  tinsel. 

In  inflaming  oils,  alcohol,  &c.  by  galva- 
nism, some  tiiin  metallic  substance,  or  a 
small  piece  of  charcoal,  should  be  covered 
with  the  'sul)8tance  to  be  inflamed.  The 
moment  the  contact  is  made,  as  in  defla- 
gmting  the  metal,  the  oil  takes  fire. 

The  galvanic  spark.with  great  facility,  fites 
a  mixture  of  oxygen  and  hydrogen  gases. 

A  very  brilliant  discovery  has  lately  been 
made  by  Mr.  Davy,  Professor  at  theRoyiil 
Institution,  and  confirmed  by  others,  which 
consists  in  the  decomposition  of  the  two 
fixed  alkalies.  It  is  performed  by  phicing 
a'bit  of  the  alkali  in  the  solid  state,  and  a 
little  moistened,  upon  a  plate  of  platina, 
connected  with  one  end  of  the  battery. 


ofparUament  have  been  made.  The  com- 
mon people  are  not  injured  by.  these  i«. 
strictions,  BO  rigl^t  beSng  taken  from  them 
which  they  ever  enjoyed;  but  privileges 
are  granted  to  those  who  have  certain  qua- 
lifications therein  mentioned,  which  beibre 
rested  solely  in  the  |Ui|g.  To  entitle  any 
one  to  kill  game,  he  must  now  take  out  a 
certificate,  upon  which  a  stamp  duty  is 
payable.  These  certificates  are  to  be  dated 
the  day  of  the  month  when  issued,  and  shall 
be  in  force  till  the  first  of  July  following, 
and  no  longer;  and  if  any  derii  of  the  peace, 
his  deputy,  or  steward,  clerk,  &c.  issua 
certificates  otherwise  than  directed,  to  fbr- 
feit  tol  S5  Geo.  IIL  seas.  ff.  No  per- 
son to  destroy  game  until  he  has  delivered' 


and  bringing  into  eontsct  with  it  another    an  account  of  his  name  ami  ptaoe  of  abode 
piece  of  pkitinay  from  the  other  end  of  the     to  the  clerk  of  the  peace,  or  bis  deputy,  or 
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to  the  iheriii^  or  steward,  clerk  of  the  cooot}*,  penon,  or  by  any  officer  of  the  stamps, 
riding,  shire,  stewartry,   or   place  where  properly  authorised  by  the  commissioners, 
aoch  perMin  shall  reside,  and  annually  take  be  shall  produce  his  certificate :  and  if  such 
out  a  certificate  thereof,  which  must  have  a  person  shall  refuse,  upon  the  production  of 
stamp  duty  of  SI,  3s.    25  Geo.  III.  sess.  2.  the  certificate  of  the  person  requiring  the 
Any  person  counterfeitinf^  or  forging  any  s.;nie,  to  shew  the  certificate  grautcd  to  him 
seal  or  stamp  directed  to  be  used  by  this  for  the  like  purpose;  or  in  case  of  not  having 
act,  with  intent  tu  defraud  the  revenue,  or  Mich  certificate  to  produce,  shall  refuse  to 
shall  utter  or  sell  such  counterfeit,  on  con-  tell  his  christian  and  surname,  and  his  place 
viction  thereof  shall  be  adjudged  a  felon,  of  residence,  and  the  name  of  the  county 
and  shall  sufifer  deatli  without  benefit  of  where  bis  certificate  was  issued,  or  shall 
cleriey ;  and  all  provnions  of  former  acts  give  in  any  false  or  fictitious  name,  he  shall 
relative  to  stamp  duties  to  be  in  force  in  forfeit  bOk  id.    Certificates  do  not  autho- 
executing  this  act.    '2b  Geo.  III.  sests.  S.  rtze  any  person  to  shoot  fit,  kiil,  take,  or 
Eveiy  qualified  person,  shooting  at,  killing,  destroy,  any  game,  at  any  time,*  that  is  p^o- 
taking,  or  shooting,  any  pheasant,  partridge,  liibited  by  law,  nor  give  any  person  a  right 
heath-fi>wl,|or  black  game,  or  any  croi:se  or  to  shoot  at,  5cc.  nnl^  he  be  duly  qualified 
red  game,  or  any  other  game,  or  killing,  by  law.  I<L    No  certificate  obtained  un- 
taking,  or  destroying  any  hare,  with  any  der  any  deputation  shall  be  pleaded  or  given 
greyhound,  hound,  |ioinier,  spaniel,  settinc-  in  evidence,  where  any  person  shall  8hoot 
dog,  or  other  dog,  witliout  havuig  obtained  at,  Ac*  uiy  game  ont  of  the  manors  or 
foch  certificate,  shall  forfeit  the  sum  of  tOl,  lands  for  which  it  was  given.    The  royal 
Id,    Clerks  of  the  peace,  or  their  deputies,  family  are  exempted  froin  taking  out  certi- 
or  the  sherifiF,  or  steward-clerks,  in  their  ficates  for  themselves  or  their  deputies.  Id, 
lerpective  counties,  ridings,  shires,  Stewart-  The  duty  on  these  certificates  are  now,  by 
lies,  or  pbicet,  sliall,  on  or  before  No>em*  an  act  which  is  at  present  passing  the  house, 
ber  1, 1785,  or  sooner,  if  requii-ed  by  tiie  to  be  had  throu{;h  the  collectors  of  tlie  as- 
commiaaioners  of  his  Majesty's  stamp  duties,  sessed  taxes.    The  above  is  the  law  now  in 
transmit  to  the  head  o^ce  of  stamps  in  ^  force.    Besides  having  a  certificate,  each 
London,  a  correct  list,  in  alphabetic  order,  per»on  to  kill  game  must  be  qualified  liy 
of  the  certificates  by  them  issued  between  having  a  certain  estate.    The  last  general 
the  «5tfa  day  of  March  in  the  year  1785,  and  qtiaUfication  (to  use  the  words  of  Dr.  Bum, 
the  first  of  October.in  the  same  year ;  and  though  in  fiict  it  is  tlie  first  of  the  acta  Tela- 
ifaall  also  in  every  subsequent  year,  on  or  tive  to  the  game  ever  now  put  in  forceX  ^y 
before  the  fintofAugiist  in  each  year,  make  estate  or  degree,  to  kill  game  is  SSS,  33 
out  and  transmit  to  the  stamp  office  in  Charles  II.  c.  85.    This  ^enacts,  that  eveiy 
iMoAon  correct  alphabetical  lists  of  the  peisou  not  having  lands  or  tenements  of  the 
certificates  so  grapted  by  them,  distinguish*  clear  yearly  value  of  100/.,  or  on  leases  for 
ing  the  duties  paid  on  each  respective  cer-  99  years,  or  upwards,  of  the  clear  yearly 
tificate  so  isaued,  and  oa  delivery  thereof,  vahie  of  150/.,  or  except  the  eldest  son  and 
|he  iceeivcr-general  of  the  stamp  duties  heur  of  an  esquve,  or  person  of  higher  de« 
shall  pay  to  the  dark  of  the  peace,  Stc.  for  gree,  or  owners  of  forests,  parks,  &c  in  re- 
the  same,  one  lialfpenny  a  name ;  and  in  spect  of  sach  tbrest,  park,  6lc.  is  not  quail- 
case  of  neglect  or  refusal,  or  not  inserting  a  fied,  for  himself  or  any  other  person,  to 
foil,  true,  and  perfect  account,  he  shall  for^  keep  guns,^  bows,  greyhounds,  &c.  s.  3, 
foit  901.    Id.    Lists  may  be  inspected  at  This  merely  states  the  qualification ;  the 
the  stamp  office  for  is.  each  search ;  (id,)  penalties  and  modes  of  proceeding' are  en- 
wfaicli  li&ts  shnll  once,  or  oftener,  in  every  tirely  chaiiged  by  subsequent  acts :   and  . 
year  be  inserted  in  the  newspapers  in  eadi  first,  by  5  Ann,  c.  14,  which  directs,  that  all 
respective  comity.    If  any  qoalified  person,  former  acts  not  thereby  repealed  and  al- 
or  one  having  a  deputation,  shall  be  found  tered  continue  in  force.    With  respect  to 
IB  pursuit  of  game,  with  gun,  Idog,  or  net,  offences  against  the  game  laws,  we  shall 
or  other  engine  for  the  destruction  of  game,  here  enumerate  those  chiefly  which  fiill  nn- 
or  taking  or  killing  thereof,  and  shall  be  der  the  cognisance  of  justices  of  the  peace 
Inquired  to  shew  his  certificate,  by  the  lord  out  of  sessions,  premising,  that  for  brevity 
nr  lady  of  the  manor,  or  proprietor  of  the  sake  the  foUowing  abbreviations  are  used; 
land  whereon  such  person  shall  be  using  cts.  P.  denotes  the  penalty ;  R.  tlie  mode  of 
sneb  gun,  &c.  or  by  any  duly  appointed  recovery;  A.  the  application  of  it;  Ap.  tlie 
j:siakicper,oc  by  any  qualified  or  certified  appeal ;  J.  L  or  S,  and  \V.  l  or  9,  that  imm 
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or  two  jostices  nuiy  tfonrict,  or  tlimt  one  or  pheasant  between  Feb.  1  and  Oct.  i.  P.  SH. 
two  witnesses  most  prove  the  offence :  and  for  each  bird ;  R.  action  in  the  courts  of 
in  treating  of  the  several  statutes  on  this  Westminster.    3  Geo.  ill.  c.  19. 
head  we  shall  consider,  1.  wliat  ri;lates  to        Killing  or  having  in  possession  any  bhick- 
game  exclusively ;  2.  what  relates  to  other  game,  from  Dec.  10  to  Aug.  20,  (in  New 
quadrupeds;   and,  3.  other  birds,  which,  Forest,  from  Dec.  10  to  Sept.  1,  by  43 
though  fens  naturae,  are  sometimes  reclaim-  Geo.  III.  c  34);  or  any  red-game,  from 
ed,  and  private  property.  Dec  10  to  Aug.  12 ;  or  bustard,  from  March 
Every  higler,  chapman,  victualler,  car-  i  to  Sept.  1 ;  P.  10/.  to  ftOL  first  offence, 
rier,  &c.  who  shall  have  in  his  possession  and  SOI.  to  50/.  for  every  subsequent  of- 
any  Iiare,  pheasant,  partridge,  moor-game,  fence  ;  R.  distress  and  sale,  if  not  forthwith 
&c.  or  offer  to  sell  any  such  (except  sent  paid,  and  the  offender  may  be  detained  till 
by  a  person  qualified  to  kill  game),  P.  5/.  the  return  of  the  distress,  nnle»  he  gives 
for  each  piece  ;  R.  distress,  and  in  defiinll  security  to  appear  again  in  five  days; 'for 
conmiitment  three  months;  J.  1.    Stat.  5.  want  of  distress,  commitment  from  three  to 
Ann,  c  14,  s.  2.  six  calendar  months,  or  till  paid  with  costs; 
Persons  not  qualified  to  keep  dogs,  en-  J.  1;  W.  1 ;  A.  italf  to  the  informer,  half  to 
gibes,  &c.  to  destroy  game,  P.  51. ;  R.  as  the  poor ;  Ap.  sessions,  to  be  holden  within 
above;  A.  lia!f  to  the  informer,  half  to  the  four  calendar   months  after  the  cause  of 
poor.    Justices,  lords  of  manom,  and  game-  complaint,  giving  fourteen  days  notice  to 
keepers,  may  bdie  away  the  game,  dogs,  the  justice,  and  every  other  person  con- 
guns,  &c.  cemed,  and  entering   into   recognizance, 
Gamekeeper  selling,  or  otherwise  dispos-  with  one  sufficient  surety,  to  try  the  appeal, 
uig  of  such  game,  without  consent  of  the  and  abide,  the   order  of  the  court.     13 
lord  of  the  manor,  P.  three  months  impri-  Geo.  III.  c.  55,  s.  1,  2,  3, 4,  9, 10. 
sonment;  conviction  as  above.  Ibid,  s.  4.  Every  person  using  gun,  dog.  Sec.  to  de- 
Killing  game  in  the  night,  i.  e.  between  stroy  the  game,  must  take  out  a  certificate 
•even  in  the  night  and- six  in  the  morning,  from  the  clerk  of  the  peace,  for  which  he 
from  October  12  to  February  12 ;  and  be-  shall  pay  a  duty  of  3/.  3s.   P.  201.   R.  J.  1, 
tween  nifae  at  night  and  six  In  the  morning,  W.  1.  distress,  or  hi  deianit,  commitment 
from  Feb.  12  to  Oct  12 ;  or  at  any  time  on  three  calendar  months,  or  till  paid.    A. 
a  Sunday  or  Christmas  Day,  P.  from  lOl.  half  to  the  informer,  half  to  the  King.    But 
to  20/.  for  the  first  offence,  and  firom  20/.  to  if  not  prosecuted  withm  six  calendar  months 
SO/,  for  the  second ;  conviction  as  above,  to     the  whole  to  the  king.    Ap;  sessions.    Joa- 
be  vritbin  one  month.    13  Geo.  III.  c.  8d,    tice  may  mitigate,  not  to  less  than  half  and 
s.  1,2, 3, 9.    In  case  of  a  thvd  offence,  P.     costs.    Gamekeeper  to  take  out  a  certifi- 
commitmcntto  the  ses^on,  unless  he  be-     catc,  for  which  he  shall  pay  l/.*ls.;  under 
come  bound  vrith  two  sureties  to  appear ;     the  same  regulations  and  penalties.      25 
prosecutor  to  be  bound  to  prosecute  (ibid,     Geo.  III.  c.  5.    31  Geo.  III.  c  21. 
8.  l.)j  application  of  penalties,  half  to  the        Killing,  or  attemptiiig  to  kill,  any  deer, 
infonner,  half  to  the  poor ;  R.  distress,  and     in  any  forest,  chase,  or  park,  without  con* 
in   defiiult,  commitment    three    calendar    sent  of  the  owner,  P.  20/. ;  and  for  every 
■lonths;  Ap.  sessions.    Ilnd,  s.  4.                  deer  killed  or  carried  away,  30/.;  and  if 


More -than  two  penons  QDhig  out  with  the  offender  be  a  keeper,  double.    R. 

guns,  nets,  Stc,  to  destroy  game  between  sions.    Conviction,  J.  l,  who  shall  transmit 

eight  at  night  and  six  In  the  mormng,  from  the  conviction  to  the  sessions.   16  Geo.  IIL 

Oct.  ijo  Feb.  1 ;  or  between  ten  at  night  c.  SO,  s.  l,  3.    Justice,  on  oath  W.  l,  may 


and  four  in  the  morning,  between  Feb.  1  issue  his  warrant  to  search  for  any  deer- 

and  Oct  10 ;  or  any  person  found  with  fire-  skin,  head,  &c.  or  any  net,  and  cause  tfaa 

arms  or  otiier  weapons ;  may  be  appre-  person  on  whose  premises  they  are  found 

bended  by  owners,  keepers,  6tc,  who  shall  '  to  be  brought  b^ore  him,  and  if  he  does 

deliver  them  to  a  peace-officer,  to  be  taken  not  give  a  satisfoctOry  account  how  he  came 

before  a  justice;  or  if  they  cannot  be  ap-  by  them,  P.  from  10/.  to  301.    Ibid.  s.  4. 

prehended,  the  justice,  on  information  on  Persons  through  whose  hands  the  deer,  &c. 

oath,  may  issue  his  warrant;  P.  deemed  a  have  passed,  not  giving  a  good  account, 

rogoe  and  vagabond,  and  to  suffer  accord-  liable  to  the  same  penalties,    ibid*  s.  5* 

ingly.    39, 40  Geo.  III. «.  50.  Keepers  and  their  assistants  may  apprehend 

Killing,  or  havug  m  possession,  any  part-  ofiRnden  they  find  in  the  act,  and  take  them 

fidgt,  between  Feb.  1  and  Sept  1,  or  any  before  a  justice.  Ibid*  c,  15.    BU 
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md  for  wut  of  dittretf ,  comraitmeDt  for  taia  Sortifl,"  bas  compoted  the  variety  of 

«ix  monthsy  or  till  paid,  -with  costs.    J.  1.  chances  in  several  cases  that  occor  in  gam- 

W.  1.    A.  half  to  the  King,  half  to  the  in-  ing,  the  law^  of  which  nay  be  nndentood 

former.    /6id.  s.  11.  by  wliat  follows  : 

darning  fane,  fern,  ^c,  on  any  forest  or  Suppose  p  the  number  of  cases  in  which 

chase,  without  consent  of  the  owner,  keeper,  an  event  may  happen,  and  q  the  number  of 

&c.  P.  40s.  to  5k  R.  distress,  or  m  de&ult,  ^aset  wherein  it  may  not  happen,  both  sides 

commitment  from  one  to  three  months.    J.  have  the  degree  of  probability,  vducb  is  to 

1.    W.  1.    A.  half  to  the  informer,  half  to  each  other  as  p  to  9. 

the  poor.    S8  Geo.  II.  c.  19.  If  two  gamesters,  A  and  B,  engage  on 

Ualawfoliy  entering  into  any  ground  (en*  this  footing,  that,  if  the  cases  p  happen^  A 

closed  or  not)^  and  hunting  or  killing  rab«  shall  win ;  but,  if  9  happen,  B  shall  win,  and 

bit«,  P.  treble  damages  to  the  party  ag-  the  stake  be  aj  the  chance  of  A  will  be 

grieved  and  costs,  or  commitment  for  three  pa         ,..^*«9<i 

months,  and  tiU  he  find  sui«ties  for  his  pZp^'  and  that  of  B  ^^-^^ ;  consequently, 

good    behaviour.     J.  1.     W.  1.     St,  S5  if  they  sell  the  expectancies,  they  should 

Charles  II.  c.  25,  s.  4.  have  that  for  them  respectively. 

Killing  or  taking  bouse-dove  or  pigeon.  If  A  and  B  play  with  a  single  die,  00  tiiis 

P.  «0«.  or  commitment  from  one  to  three  condition,  that,  if  A  Oirow  two  or  more 

calendar  montfis,  or  tiU  paid.    R.  J.  1.  aces  at  eight  throws,  he  shaUwin;  other- 

W.  1.    A.  to  tiie  prosecutor,    $  Geo.  III.  wise  B  shall  win ;  what  is'Uie  ratio  of  tiieir 

^  ^'  chances?  Since  there  is  but  one  case  where* 

Driving,  or  taking  by  ueU,  tunnels,  &c.  in  an  ace  may  turn  up,  and  five  wherein  it 

any  water4bwl  m  tiie  moulting  reason,  P.  may  not,  let  o  =  1,  and  6  =  5.  And  agaui, 

A».  for  each  fowl,  and  neU  to  be  seiied  and  rince  tiiere  are  eight  tiirows  of  tiie  die,  let 

destroyed.    R.distress,andindeiaultcom-  ,_q    „^  you  wUl have  i[+]1  •  -  6- - 

mitmcnt  from  fourteen  ibys  to  one mon^^  ,^^  _^    ti  6-  +  aa6--iV  tiiat  is,  Uie 

J.  1.  W.  1.    A.  half  to  tiie  informer,  half  ^^ance  of  A  will  be  to  tiiat  of  B,  as  663,991 

toihepoor.    9Ami,c.J5,s.4.  to  10,156,525,  or  nearly  as  « to  3. 

Game,  are  deer,  har^  P^^^^  P"-  A  and  B  ie  engaged  at  nngle  quoits, 

tndges,  moor-game,  and^  by  tiie  act  now  ^^  ^^  ^^y     .Sn^time,  A  wants  4  of 

^«mg,  smpes  and  woodcocks  are  made  ^^  ^^  P  Jg^^ ;  but  B  ii  so  much  the 

Itisnottobemferredtiatti^estatute.  ^T^r^^^i'J^^^ 

.^•..^11    :   ^              r£  J              ^    1.    ^.^  upon  a  single  tlirow  would  tie  as  3  to  2 : 

actually  impowerquahfied  peiaons  to  hunt  J^  j,  ^7^^.^  ^^^^  ^^^^  ^  g.       ^ 

or  shoot  anywhere.     Tliey  cannot  enter  Z1"L  .    JlJ^n  /  aJ^^^ 

^    «■  ^         T  I-  u  •       _  -.  f            •..  wants  4,  and  B  6,  the  game  will  be  ended 

•°?^,°"    hnd  m  ponrnt  of  pn»  wiU.-  ^^  ^  ^^  thmfoi!rnu.e  «  +  6  to  the 

out  M.  le«»e ;  bot  «  tiKi  ««ne  tm|e,  rf  he  „i„j^              ii«I  it  wiU  be  «•  Z9  «•  6  + 

ha.Mt«>ined  die  a|M>rouMn.g.h»teom-  3^  ..fj  .  ^  «»»'+iS6  .'ft'-fijg  ^J, 

jjjg  „poj.  hi.  tod,  he  will  not  «cowr  mon  to  84  «'62  +  36  «  . T'  +  6  .  4H-*«:  «U 

th»40^eomm».eUoaortteH>«i.  ,3,  and tslMdyoawui have  tte  ratio  of 

•  T^TS!:    ^***™«'«;V«'«^«  chanm   in   iminben,   tix.   1,759,077   to 

in  the  day,  n  fivm  one  hoar  b^ore  nm  19404a 

liainc,  nntil  one  hour  after  son  setting.  • ' 

10  Geo.  IIL  e.  19.     For  \mMi^  the  ^\""'  »  P'«y  ■*  »S"^«  3»««».  •?»*  A 1$ 

aportins  it  fi«in  Dec.  1  to  Match  1.    For  **  ^i  P™"**''  ^  *^\^1  can  giw  B  « 

gi«aie,orNd8m«e,ftomAiig.lltoI>ec.  •?!•  w^t  i.  the  ratio  of  their  chance,  at . 

10.    Hare,  nm,  be  UOed  aU  the  year,  on-  ""S"*  *'?>^  '  ?°PP««!  ^  chanc«  as  i  to 

der  the  restriction,  in  10  Geo.  UI.  c  19.  ^"^  f^ ,'  ;*".*  *".  "*  *'"^'  "^  **? 

Heath-fowl,  or  bhek^ame,  fiom  Anc.  to  **  .*.  T  '  *  +  '  *7"  ':     .*?*  *f^r 

to  Dec  «a    Partridge.,  from  8ept/l  to  «>^<*.8"«  »  «  •»»  «f  3,  A  might  ondertake 

Feh.l«.   Pheawnts,  flom  Oct  1  toTeb.  1.  *"  T  *•*•«>'»  rnnnnig;  and,  conse. 

Widgeon.,  wild  doekm  wild  gecM,  wild  t'^^'  *««*»»««•  >"  thi.  case  wUI  be 

lewl^atanytinebatinJane,Jnly,Aiunt,  «»  *   »»  3  «* +»  ' +»•    «*"«•*=» 

andSeptemher.                                 ^  »'  +  3.  +  l;   or,  «i'  =  ,'  +  S«»  +  3, 

OAMINO,l«M^.    Hmm  are  fbonded  +»•     And,  thetefiwe,  »  ^^  «  =  r  + 1 ; 

Ml  the  doctrine  of  chance..  See  Cmamcb.      -_j    ««»..«..„«_    . ^  ««._ 

M.  deMoifre,  inn  treatise  "De  Men.  *~''   «"««««"«»fly.  '-:^i_i-    ^« 
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chances,  therefore,  trc  -rz •  and  l,  re- 

•pect^vely.  ^ 

Again,  snppose  I  hare  two  wagers  de- 
pending, in  the  first  of  which  I  liave  3  to  S 
the  best  of  the  lay,  and  in  the  second,  7  to 
4,  what  is  the  probability  I  win  both  wa- 
gers? 

1.  The  probability  of  winning  the  first  is 
j,  that  is  the  number  of  chances  I  have  to 
win,  divided  by  the  number  of  all  the 
chances :  tlie  probability  of  wuming  the  se- 
cond is  ^ :  therefore,  maltiplyiiig  these  two 
firactions  together,  the  product  will  be  f^ 
vrhich  is  the  probability  of  winning  both 
wagers.  Now,  this  fraction  being  subtract- 
ed fi'om  1,  the  remainder  is  |f,whicli  is  the 
probability  I  do  not  win  both  wagers: 
therefore  the  odds  against  me  are  34  to  21. 
S.  If  I  would  know  what  the  probability 
is  of  winning  the  first,  and  losing  tlie  second, 
I  argue  thus :  the  probability  .of  winning 
the  first  is  |,  the  probability  of  losing  the 
second  is  ^ :  therefore  multiplying  j  by  ^ 
the  prodfict  {}  will  be  the  probability  of  my 
winning  the  first,  and  losing  the  second ; 
which  being  subtracted  from  1,  there  will 
remain  fj,  which  is  the  probability  I  do  not 
win  the  first,  and  at  the  same  time  lose  the 
second. 

3.  If  I  would  know  what  the  probability 
is  of  winning  the  second,  and  at  tlie  same 
time  losing  the  first,  I  say  thus :  the  proba- 
bility of  winning  the  Second  b  -^ ;  the  pro- 
bability of  losing  the  first  is  f ;  therefore 
multiplying  these  two  fractions  together, 
the  product  ^  is  the  probability  I  win  the 
second,  and  also  lose  the  first. 

4.  If  I  would  know  what  the  probability 
is  of  losing  both  wagen,  I  say,  the  probabi- 
lity of  losing  the  first  is  f,  and  the  probabi- 
lity of  losing  the  second  -f^  -,  therefore  the 
probability  of  losing  them  both  is  -/^ ;  which 
being  subtracted  from  1,  there  reroaios  f{; 
therefore,  the  odds  of  losing  both  wagers  is 
47  to  8. 

This  way  of  reasoning  is  applicable  to  the 
happening  or  failing  of  any  events  that  may 
tail  under  consideration.  Thus,  if  I  would 
know  what  the  probability  is  of  missing  an 
ace  four  times  together  with  a  die,  this  I 
consider  as  the  failing  of  four  different 
events.  Now  the  probability  of  missing 
the  fint  is  ^  the  second  is  also  J,  the  third 
|,  and  the  fourth  } ;  therefore  the  probabi- 
lity of  uisRng  it  four  times  together  is  |  x 
I  X  I  X  I  =s  ^ ;  which  being  subtracted 
from  1,  there  will  remain  fff^  for  the  proba* 


bility  of  throwing  it  once  or  oftener  in  foor 
times ;  therefore  the  odds  of  throwing  an 
ace  in  fi>ur  times,  is  671  to  6IS5. 

But  if  the  flinging  of  an  ace  was  under- 
taken in  tliree  times,  the  probability  of 
missmgit  three  times  would  be  |  x  |  X  |  =7 
^1 :  which  bemg  subtracted  from  1,  there  . 
will  renam  -ftf  for, the  probability  of  throw- 
ing it  once  or  oftener  in  three  times ;  there- 
fore the  odds  against  throwing  it  in  three 
times  are  125  to  91.  Again,  suppose  we 
would  know  the  probability  of  throwing  an 
ace  once  ui  four  times,  and  no  more :  since 
the  probability  of  throwing  it  the  first  time 
is  I,  and  of  misHng  it  the  other  three  times 
>•  t  X  {  X  |>  it  follows  that  the  probabilitjr 
of  throwmg  it  the  first  time,  stud  misshig 
it  the  other  three  successive  times,  is  j  x  { 
X  t  X  i:=TV^;  but  because  it  is  possible 
to  hit  it  every  throw  as  well  a^  tlie  first,  it 
follows,  that  the  probability  of  throwing  it 
once  in  four  tlirows,  and  missing  the  other 

three,  is =       ■  ;  which  beins  sub- 

'  1296      1  ^96 '  ""**^  "^"*  '""^ 

tracted  firom  1,  there  will  remain  j^H  for 
the  probability  of  throwing  it  once,  and  no 
more,  in  four  times :  therefore,  if  one  un- 
dertake to  throw  an  ace  once,  and  no  mor^, 
in  four  times,  he  has  500  to  796  the  worst 
of  the  lay,  or  5  to  8  very  near.  ^  « 

Suppose  two  events  are  sncb,  that  one  of 
them  has  twice  as  many  chances  to  come 
up  as  the  other,  what  u  the  probability  that 
the  event  whidi  has  the  greater  number  of 
chances  to  c^ime  up,  does  not  happen  twice 
before  the  other  happens  once,  which  is  the 
case  of  flinging  7  with  two  dice  before  4 
once  ?  Suice  the  number  of  chances  are  at 
2  to  1,  tlie  probability  of  the  first  happen- 
ing before  the  second  is  f ,  but  the  probabi- 
lity of  its  happening  twice  before  it,  is  but 
f  X  ^  or  I ;  therefore*it  is  6  to  4  seven  docs 
not  come  up  twice  before  four  once. 

But  if  it  were  demanded  what  must  be* 
'  the  proportion  of  the  fiidlities  of  the  com- 
ing up  of  two  events,  to  make  that  which 
has  the  most  chances  come  up  twice,  be- 
fore the  other  comes  up  once?  The  an- 
swer is  12  to  5  very  nearly ;  whence  it  fol- 
low*, tliat  tlie  probability  of  throwing  the 
firat  before  the  second  is  ^,  and  tlie  proba- 
bility of  throwing  it  twice  is  ^  x  ^»  er  |}t ; 
therefore  the  probability  of  not  doing  it  is 
m :  therefore  tlie  odds  against  it  are,  as  145 
to  144,  which  comes  very  near  an  equality. 

Suppose  there  b  a  heap  of  thirteen  cards 
of  one  colour,  and  another  heap  of  thir- 
lean  cards  of  another  eolonri  what  is  the 
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probibility  tlnty  taking  one  card  at  a  Tto- 
tore  oot  of  each  heap,  I  shall  take  out  the 
two  aces  ? 

The  probability  of  taking  the  ace  oot  of 
the  first  heap  is  •/,,  tbe  probability  of  taking 
the  ace  oot  of  the  second  heap  is  -fj ;  there- 
fore the  probability  of  taking  oot  both  aces 
is  ^  X  -/i  =  liff  which  being  sobtracted 
from  1,  there  will  remain  j)| :  therefore  tiie 
odds  against  me  are  168  to  1. 

In  cases  where  the  events  depend  on  one 
another,  the  manner  of  arguing  is  some* 
what  altered.  Thos,  suppose  that  out  of 
one  single  heap  of  thirteen  cards  of  one 
colour  I  should  ondertake  to  take  out  first 
the  ace ;  and,  secondly,  the  two :  though |be 
probability  of  taking  oot  the  ace  be  ^,  and 
the  probflkbility  of  taking  oot  the  two  be 
likewise-^;  yet  the  ace  being  simposed 
as  taken  out  already,  there  will  remain  only 
twelve  cards  in  the  heap,  which  will  make 
the  probability  of  taking  out  tlie  two  to  be 
^ ;  therefore  the  probability  of  taking  cot 
the  ace,  and  then  the  two,  will  be  ^  x  ^. 

In  this  last  question  the  two  events  have 
a  dependence  on  each  other,  which  consists 
hn  this,  that  one  of  the  events  being  sup- 
posed as  having  happened,  the  probability 
of  the  others  happening  is  thereby  altered. 
Bot  the  case  i^  not  so  in  the  two  heaps  of 
cards. 

If  the  events  in  question  be  a  in  anmber, 
and  be  such  as  have  the  same  number  m  of 
chances  by  which  tliey  may  happen,  and 
likewise  the  same  number  b  of  clianccs  by 
which  they  may  fail,  raise  a-|-6  to  the 


^wer  a.  And  if  A  and  B  play  together, 
on  condition  that  if  either  one  or  more  of 
the  events  in  question  happen^  A  shall  win, 
and  B  lose,  the  probabili^  of  A's  winning 

will  be  St*:, 


and>  that  of  B's  wu- 


ningwill  be 


6- 


for  when  a-f-  ^  is  ac- 


tually  raised  to  the  power  m,  the  only  term 
in  which  a  does  not  occur  is  the  kst  6ii ; 
therefore  all  the  terms  but  the  last  are  fii* 
vourable  to  A. 

Thn*,  if  a  =  3,  raising  a -f-^  to  the  cube 
a'  +  So'A  +  Stffr'  +  A',  all  the  terms  but 
6*  will  be  favourable  to  A  ;  and  therefore 
tlie    probability  of  A*s   winning  will  be 

—J — \ ..    or    — L —         ,      . 


or 


and 


the  probability  of  B's  winnmg   will    be 

A' 
x=r==-,.     Bot  if  A  and  B  play  oo  con* 

tf+M   1 

dition,  that  if  either  two  or  more  of  the 
events  in  question  happen,  A  shall  win ;  but 
m  case  one  only  happen,  or  ^one,  B  shall 
win;  the  probability  of  A's  winning  wHl  be 

terms  in  which  a  a  does  not  occur,  are  the 
two  last,  ets.  n  a  6  ■  -*  ^  and  b  ".  See  Simp, 
son's  ^*  Nature  and  Laws  of  Chance."  We 
shall  now  add  a  table  that  may  be  usefid 
to  persons  not  skilled  in  mathematics,  and 
which  ii  applicable  to  many  subjects : 


TABLE, 

Shewing  the  Odds  of  Winning  in  any  Game,  when  the  Number  of  Games  wanting 
does  not  exceed  Six,  and  the  Skill  of  the  Contenders  is  equal. 


OaHMft 

Odds  of 

Games 

Odds  of 

Qames 

0(ld«  of 

waaiaog. 

wiDmog. 

W«llUBg. 

winniDg. 

WAAtiag. 

WllUUIlg. 

1,  2  ... 

...    3:1 

«,  a  . . . • 

..    H:   5 

is,  5 

.   99:    29 

1,  a  •*. 

...    7:1 

2,  4  .... 

..    96:   6 

3,  6  

.219:   37 

1,  4  .••< 

...  15: 1 

* ,  *j  •  • .  • 

..   57:   7 

4,  5  

.163:   93 

1,     a     ...a 

..  31 : 1 

9,  6  .... 

..ItOr   8 

4,  6  

,3B'i:VM 

1,  o  ••.• 

..  fi3:l 

3|  4  .... 

..   42:$S 

5,  6 638:3«6| 

Tbb  above  proportions  are  ibund  by  the 
Vinoaial  theorem  in  a  very  easy  way. 
Soppoae  the  games  wanting  l  and  5  raise 
a  4>  ft  to  the  6th  power  being  the  number 
of  gaases  which  amst  determine  the  bet. 
«  as  6  k  this  eve,  as  the  akiU  m  cqnal : 


«i*-|- 5,  a*6+10,  a'6»-fiO,  o>*'+5,«6«-f 
6\'t&e  first  five  coefficients  are  the  chances 
of  ham  who  has  t  game  to  get,  eir.  1  -f*  5 
4-  10  +  10  4-  5  =  31,  and  the  other,  ob. 
1  the  chance  of  ham  who  has  five  to  get 
Suppose  the  garnet  waattng  are  S  and  5, 


i 
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tiien  a'  +  6,  a«  6+16,  ««  6'  +  fO,  a'  &>  -^ 

idjo'  6^  +6,  a  6^  -)~^>  ^  chances  for  him 
wanting  two  are  1  +6  +  15+f0  +  i5 
:=  57 ;  bot  for  him  wanting  5,  are  6  -|-1  = 
7  according  to  table  57  :  7 

Soppose  the>  games  wanting  4  and  6  then 
«»+ 9,0*6 +S6,a'6»+84,4»6"  +  lt6, 
«»M+126,«*6»+84,a>6»+36,a*6'+9, 
a  6*-|^* ;  therefore  for  him  wanting  4  games 
1  +  9  4-  S6  +  84  +  126  4-  126  =  582, 
and  to  iihn  wanting  6are  84-f-36 -|-  9  -)- 1 
=r  130 :  the  odds  are  382 :  130  according  to 
table. 

When  the  skill  is  not  eqoal,  or  when  the 
chances  for  winning  is  not  equal :  as, 

1.  If  A  and  B  play  together  and  A  wants 
1  game  of  being  up,  and  B  wants  2  -,  bot 
the  chances  whereby  B  may  win  a  game 
are  doable  to  the  number  of  chances 
whereby  A  may  wm  the  same.  Here  the 
number  of  games  are  2.    And  a  ^  1  and 

bsibUity  of  each.  A  =  l+4  =  5and 
B  =  4  or  the  probabilities  are  A  :  B  : : 
5:4. 

2.  A  wants  3  games  of  being  up,  B  t ; 
the  proportion  of  chances  3  to  5,  what  is 
the  proportion  of  chances  to  win  the  set? 
here  the  number  of  games  will  be  9,  a  ^  3 
6  =  5  therefore  raise  a +^)«  and  the  three 
last  terms  -i-  by  a4-6  *  Will  express  tiie 
chances  ofiB,  which  Mibtracted  from  unity 
givesthechancesofA:  thus, 

i^  +  9,ii«6,+  36,a'6+84,a«6»  +  126, 
o'6*+ 126,«*6*  +  84,a'6»  +  36,a»6'  + 
9,o6»+6». 

31^  +  27  x"51»  +  324  X5\^ 
"^  8l-  = 

9?  X  iy^^'5  +  324  _  37812500 
5^'  ""  134217728' 

GAMMONING,  among  seamen,  denotes 
several  turns  of  rope  taken  round  the 
bowsprit,  and  reeved  through  holes  in 
knees  of  the  head,  for  the  greater  security 
of  the  bowsprit 

OAMMUT,  Gam,  Gamma,  or  Gamna- 
VT,  in  nunc,  a  scale  whereon  we  learn  to 
sound  the  musical  notes,  «f,  re,  mi, /a,  stj, 
la,  in  their  several  orders  and  dispositions. 

GANG,  hi  sea  aflfairs,  a  select  nmnber  pf 
a  ship's  crew  appointed  on  any  particnbr 
service,  and  commanded  by  an  officer  suit* 
able  to  the  oecasioo. 

Oaho  hoard  u  a  plank  with  several  steps 
nailed  to  it,  for  the  convenience  of  walking 
into,  or  oot  of  a  boat  npon  the  shore,  where 
the  water  is  not  deep  enough  to  float  the 
boat  chMe  to  the  lanlliqg  plaoe. 
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Gang  losy,  a  narrow  platfonn,  or  range 
of  planks,  laid  horizontally  along  the  upper 
part  of  a  ship's  side,  from  the  quarter-deck 
to  the  forecastle,  and  is  peculiar  to  ships 
that  are  deep  wai»ted,  for  the  convenience 
of  ivalking  more  expeditiously  fore  and  aft 
than  by  descending  into  the  waist:  it  is 
fenced  on  the  outside  by  iron  stanchions 
and  ropes  or  rails,  and  in  vessels  of  war 
with  a  netting,  in  vrliich  part  of  the  ham- 
mocks are  stowed.  In  merchant-men  it  is 
frequently  called  the  gang-board.  The 
same  term  is  applied  to  that  part  of  a  ship*^ 
side,  both  within  and  without,  by  which 
persons  enter  and  depart;  it  is  provided 
vrith  steps  nailed  upon  the  ship's-side,  nearly 
as  low  as  the  surface  of  the  water,  and 
sometbnes  furnished  with  a  railed  «ccomo« 
dation  ladder. 

GANTI/>PE,  inseaefiairs,  commonly 
pronounced  gantlet,  is  a  race  which  a  crif 
minal  is  sentenced  to  run  in  a  vessel  of  war 
for  felony,  or  some  other  heinous  ofienoe. 
The  whole  ship's  crew  is  disposed  in  two 
rows,  standing  face  to  lace  on  both  si<fes 
the  deck,  each  person  being  furnished  with 
a  small  twisted  cord,  having  two  or  three 
knots  in  it ;  the  delinquent  is  then  stripped 
naked  above  the  waist,  and  obliged  to  pass 
forward  between  the  two  rows,  a  certain 
number  of  times,  rarely  exceeding  three, 
during  which,  'every  person  is  enjoined  to 
give  him  stripes  as  he  runs  along ;  this  ti 
called  <<  running  the  gantlet,"  and  is  seldom 
inflicted  but  for  crimes  which  excite  gene* 
ral  antipathy  among  the  seainen. 

GAOL,  gaols  cannot  now  be  erected  by 
any  less  authority  than  an  act  of  parliament. 
All  prisons  and  gaols  belong  to  the  King, 
although  a  mbject  may  have  the  custody, 
or  keeping  of  them.  The  justices  of  the 
peace  at  their  general  quarter-sessions,  or 
the  major  part  of  them,  not  less  than  seven, 
upon  presentmant  made  by  the  grand  jnry 
at  the  assizes,  of  the  insufficiency,  incon- 
venieney,  or  vrant  of  repair  of  the  gaol, 
may  contract  for  the  buildteg,  repairing, 
or  enlaiging  it,  &c.  or  for  erecting  any  new 
gaol  within  any  distance  not  exceeding  two 
miles  from  tbe  sdte,  and  in  that  case  for 
selling  tiie  old  gaol  and  its  scite,  the  con- 
tractors giring  security  to  the  clerk  of  the 
peace  for  tbe  performance  of  the  contract 
24  George  m.  c>  54.  The  expences  to  be 
paid  out  of,  and  in  certain  cases,  money  may 
be  raised  by  mortgage  upon  the  county* 
me. 

As  there  are  several  penons  ooofined  in 
the  county  and  gity  fiolii  oadtr  Mntnee, 
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wd  ordcn  nrnde  by  «ne  or  more  jog'tices  OARBOARD  itrake^  the  ptank  next  tiie- 

at  their  senioiii,  or  otherwue,  upon  con*  heel  of  e  ship,  one  edge  of  which  is  niD 

viction  in  a  somaniy  way,  without  the  in-  into  the  rabbit  made  in  tlie  upper  edge  of 

teryention  of  a  jnry ;   it  i§  by  t4  George  the  keel  on  each  side. 


ni.  c.  56,  enacted  that  any  judge  of  assiw,  GARCINIA,  in  botany,  so  named  in 

or  two  jottices,  widiin  whose  jurisdiction  honour  of  Laurent  Gardn,  M.  D.  F.R.  S. 

such  gaol  is  situate,  may  remove  such  per-  a  genus  of  the  Dodecandria  Monogynia 

sons  to  any  honse  of  Correction  within  the  cbus  and  order.    Natural  order  of  Bicomes, 


samejurisdietioD,  there  to  be  confined,  and  Linnsus.  Guttiferse,  Juisieu.  Ehsential 
to  remain  in  execution  of  such  sentence  or  charade^ :  calyx  four-leaved,  inferior ;  pe- 
order.  tals  four ;  berry  eii^t-seeded,  crowned  with 
For  the  reUef  of  prisoners  in  gaols,  jus-  the  peltate  stigma.  There  are  three  spe- 
tices  of  the  peace,  in  sessions,  have  power  cies.  * 
to  tax  every  parish  in  the  county,  not  ex-  GARDANT,  or  Guardant,  in  heral- 
ceeding  6t.  and  8d.  per  week,  leviable  by  dry,  denotes  any  beast  tuU  faced,  and  look- 
constables,  and  distributed  by  colleclors,  Ing  right  forward. 

&c.  12  Chariea  IL  c  99.    But  it  is  ob-  GARDEN.    We  must  divide  this  article 

served  by  Lord  Coke,  that  the  gaoler  can-  under  four  heads ;  viz.  the  flower,  or  plea- 

not  refuse  the  prisoner  victuals,  for  he  ought  sure  garden,  the  kitchen  garden,  the  nur* 

not  to  suffer  him  to  die  for  want  of  snste*  sery,  and  the  forcing  department.  Of  these 

nance.    If  any  subject  of  this  reahn  shall  we  shall  treat  distinctly  under  the  head  of 

be  oonunitted  to  any  prison,  for  any  cri-  Gardbnivg. 

mtnal,  or  supposed  criminal  matter,  he  shall  In  diis  phice  it  is  proper  to  state^  that  a 

not  be  removed  from  thepce,  unless  it  be  garden  should  have  a  favourable  aiq>ect, 

by  habeas  corpus,  or  some  other  legal  writ;  gently  declining  tovrards  the  south- wes^ 

or  where  he  is  removed  from  one  piisoo,  or  and  should  be  enclosed  by  a  substantml 

^lace  to  another,  withm  the  same  county,  wall,  high  to  the  north  and  to  the  east,  but 

in  order  to  his  trial  or  dbcharge ;  or  in  case  rather  low  towards  the  south  and  west :  the 

of  sudden  fire,  or  mfection,  or  other  necea-  former  vrill  preserve  the  phmti  from  the 

sity  i  on  pain  that  the  person  signing  any  chilUng  vrinds  proceeding  fiom  those  qoar- 

warrant  for  such  removal,  and  he  who  ex-  ters,  the  hitter  will  allow  the  genial  breexea 

ecutcs  the  same,  stall  forfeit  to  the  party  from   the    fovourable   points  to  circnkte 

grieved,  1001.  for  the  fintoffonce,  and  too/,  freely   throughout   the    endosore,   while 

for  the  second.    Justices  at  sessions  make  the  son  will  not  be .  debarred  during  the 

regulationsforthegaolsof  the  county,  and  cooler  months,   especially    fiom  Visitiiig 

there  are  statutes  forbidding  the  seUhig  of  the  interior  in  general.    In  the  height  of 

spirits,  oiC  secretly  conveymg  them  into  gMds.  summer,  as  the  sun  rises  and  sets  to  the 

'  Gaol  detferry,  by  the  hiw  of  the  hmd,  mrthward,   the  southern  borders  of.  the 

that  men  might  not  be  long  detained  b  garden  vrill  be  screened  during  the  heal  of 

prison,  but  might  receive  f  idl  and  speedy  the  day,  but  vrill  during  the  early  and  hte 

justice,  commissioos  of  gaol  delivery  are  hours  of  its  «tay  above  the  horixon,  receive 

iasned  oat,  dnected  to  two  of  the  judges,  sufficient  warmth  vrithoot  bemg  scorched, 

and  the  clerk  of  assiae  assodated ;  by  vir-  Hence  tbe  south  side,  generally  speaking, 

tne  of  which  commission,  they  have  power  afibrdt  a  shady  border, 

to  try  every  prisoner  hi  the  gaol,  eimunit-  Ihe  soil  of  a  garden  should  be  deep»  rich, 

ted  for  aiiyoffmce  whatsoever.    This  is  one  and  clean:  vrithout  such  qualities  the  pn>- 

#f  the  commisBions  by  whkfa  the  judges  sit  dnce  will  be  inferior,  vdule  the  hibour  and 


at  every  assiae.  expense  will  be  enhanced  in  exact  ratio 

It  it  a  firequent  question,  what  ean  be  with  the  delect    Nor  can  a  garden  be  too 

given  in  evidence  li^  the  defendant  upon  abundantly  supplied  vrith  vrater;  the  ab- 

this  plea,  and  the  difficulty  is  to  know,  aence  of  vrhich,  in  adequate  proportion, 

vrhen  the  matter  of  defence  may  be  urged  vrill  render  every  cfiTort  towards  perfoction 

upon  the  general  issue,  or  moat  be  spe-  totally  unavailing. 
ciaHy  pleaded  upon  the  record.    In  amny        It  is  of  the  utmost  importance  that  the 

for  the  protection  of  joatieea,  con*  whole  garden  should  have  a  fif«e  access  of 


stables,  exdse  officers,  &c.  they  are  by    air,  and  that  the  subsoil  should  be  whole« 
act  of  parliament,  enabled  to  plead  the  ge-    some  and  sound.    The  great  exhaustion  oe- 


neral  issue,  and  give  the  special  nmtter  for     casioned  by  constant  cropping,  demands 
theb  justifieation  under  the  act  in  evidence.    Ubcial  aupphes  of  rich  maonre,  that  the 
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sofl  slMMAd  be  kept  in  excellent  beart.  Kor 
afaonld  sucb  parts  as  are  intended  for  the 
production  cf  vegetables  be  crowded  with 
trees,  or  bushes.  .We  shoald  adme  in 
the  strongest  manner,  that  such  trees,  &e. 
35  spread  their  roots  widely,  be  interdicted 
altogether,  and  that  snch  as  may  be  consi- 
dered as  really  indispensable  be  set  oat  at 
ample  distances,  and  not  allowed  to  over- 
shadow the  beds. 

It  is  possible,  however,  to  have  the  soil 
of  a  garden  made  too  ridi,  that  Is,  for  the  pro- 
duction of  vegetables  in  general,  many  of 
which  require  an  open  free  soil,  not  too  high- 
ly dressed.  Carrots,  partm'ps,  and  even  tor- 
nips  may  be  injured  by  over-richness ;  while 
onions,  mushrooms,  asparagus,  &c.  delight 
in  such  parts  as  are  manured  even  to  a  de- 
gree of  rottenness.  / 

The  directions  given  under  the  head  Gar- 
dening vrill  fiimish  ample  instruction  on  this 
subject;  and  will  give,  in  a  concise  form, 
the  leading  features  of  the  art,  in  snch  man- 
aer  «s  may  prove  useful  to,  and  be  easily  re- 
tained in  memory  by,  those  who  may  not 
be  provided  with  publications  treating  ab- 
stractedly on  that  subject. 

GARDENIA,  in  botany,  so  named  in 
honour  of  Alexander  Garden,  M.  D.  of 
Charlestovm,  in  Carolina,  a  genus  of  the 
Pcntandria  Monogynm  cIass  and  order. 
Natural  order  of  Contorts?.  Rnbiacear, 
Jussieu.  Essential  character :  corolla  one* 
petalled,  contorted  or  twisted ;  stigma 
lobed  i  berry  inferior,  two  to  fimr  celled, 
many-seeded.    There  are  fifteen  species. 

GARDENING  being  a  science  of  the 
utmost  importance  to  the  community  at 
large,  is  followed  by  many  persons  with 
considerable  advantage  to  themselves*  In- 
deed what  is  cklled  market-gardening  is  a 
meifiam  between  private  horticulture  and 
that  part  of  farming  which  relates  to  the 
production  of  Rreen  crops.  We  shall  in  this 
confin^  ourselves  to  horticulture  as  suited 
40  ornament,  and  to  the  management  of 
grounds  cultivated  witli  the  view  to  family 
supply.  Tlie  ibllowing  list  of  fniits '»  usually 
resorted  to,  wlien  forming  a  garden.  Ap- 
ples in  all  'their  varieties,  pdurs  ditto, 
plumbs  ditto,  peaches  ditto,  apricots  dit- 
to, nectarines  ditto,  cherries  ditto,  figs 
ditto,  grapes  ditto,  mulberries  ditto,  med- 
lart,  quinces,  walnuts,  efaesnuts,  fllberds, 
gooseberries,  currant*,  raspberries,  straw- 
berries. Hie  vegeuble  department  osiially 
consists  of  the  following :  asparagus,  al'ti- 
chokes,  ditto  Jerusalem,  beans,  peas,  kid- 
ney-beans, running  dittOi '  turnips,  cauli- 
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flower^,  cabbages,  brocoli,  coleworts,  sea 
kale,  cucumbers,  onions,  leeks,  radishesy 
lettuces,  celery,  endive,  spUneli,  beet,  par- 
sley, fennel,  cardoons,  cress,  mnstard,  cbev- 
ril,  potatoes,  carrote,  parsnips,  melons^ 
mushrooms,  and  love-apples;  with  capsi- 
cnros,  hynop,  marjoram,  sage,  mint,  thyme, 
balm,  bvender,  rosemary,  basil,  dary,  bor- 
age, and  penny-royal,  for  pot-herbs.  Sec. 

Tlie  flower  tribe  are  as  follow:  First 
class,  or  Render  annuals:  amaranthus  of 
sorts,  stiamonium,  egg-plant,  balsams,  ice- 
plant,  semitive  plant,  humble  plant,  scarlet 
convolvolns,  snake-melon,  and  raartynia« 

Second  class,  or  less  tender  annuals. 
African  marigold,  French  ditto,  aster  of 
sons,  chrysanthemum,  sweet  sultan,  Indian 
pmk,  palma-christi,  tobacco,  love-apple, 
gourds,  persicaria,  Indian  com,  inigno- 
nette,  convolvolns,  capsicum,  basil,  Icnnia, 
stocks,  tree-amaranthus,  carmacoros,  Chi- 
nese hollyhock. 

The  third  class  or  hardy  annuals.  Ado- 
nis, larkspur,^  lupin,  suibflower,  lavatera, 
convolvulfis  major,  starry-scabios,  hawk- 
vreed,  carthamus,  mstortium,  Tangier-pea, 
honey*  wort,  nigella,  catch-fly,lychnis,  mivel- 
wort,  Virginia  stock,  pansies,  snail-plant^ 
cyarras, '  xeranthemum,  garden  marigold, 
purple  ragwort,  drecoceplialum,  bastard 
fumitoiy,  amythysten. 

The  hardy  biennial  and  perennial  flowers 
are  these:  Aster,  Tripolian,  dog*s  bane, 
arum,  asdepius,  astragalus,  alysson,  Iwc^ 
tor's  buUon,  borage,  ragged-robin,  campa- 
nula, Canterbury-bells,  i:altha,  casna,  carna- 
tions, pinks,  sweet-william,  vrall  flowera, 
stock  July  flowers,  French  honey-suckle, 
tree  primrose,  lichnidca,  cyanus,  Hchnis, 
rose  campion,  hepatica,  linaria,  bee  hrk- 
spvr,  ftaxinella,  gentiana,  fox-glove,  globnla- 
ria,  cyclamen,  chelone,  gold-locks,  lily  of 
the  valley,  Solomon*s  seal,  filapendofa^  eo* 
lumbines,  ibalictrum,  Pulsatilla  orebns,  ve- 
sovian,  golden  rod,  valerian,  rudbekia,  pnl- 
monaria,  monarda,  jacea,  ephemeron,  prim- 
rose, polyanthus,  auricula,  violet,  Lmidon 
pride,  day-lily,  aconite,  hellebore,  geraniam, 
daisies,  ranunculus,  peony,  si^pbium,  iris, 
cardinal,  rocket,  scabins,  eringo,  angelica, 
asphodel,  ononis,  lupins,  enpetorinm,  batan 
'of  Gilead,  moth  mnllien,  smq^^ragon,  and 
Tk^adescantia. 

Hie  bulbous  and  tuberous  kinds  are,  ama- 
ryllis,  crocus-vemns,  snow-drop,  omithoga- 
lum,  erithronium,  muscaria,  fritUlaria,  crown 
imperials,  tulip,  gtediolus,  anemone,  ranniF 
cuius,  pancratium  moly,  Aunaria-lml|K)sa, 
Nareissusy  jonquil,  lily,  squUl,  asphodel,  tn* 
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beiosc  iH%  liymcioth,  leontxce,  colchicoin,  tree^  barbft-jovis,  nevlspenram,  oUmbeTf 

cyckiBcOy  cotvna-regaUs,  aconite,  and  sisy-^  peach|  privet  (common),  palminn,  priros^ 

riBcbium.  periploca,  flamola-jons,  itea,  ptelen,  cher- 

Ptanticnited  to  the  hpt-Iionse  are,  Aloes,  ly,  liiamos,  raspberry,  myrtle,  cocdgria, 

anum,  ambrosii^  antliyllis,  aretotU,  aster,  cinquefbU  shrub,    cohitea,   dathea,  Irasb* 

^African)    apocyniun,    aphim,    asparagus  cassiberry,  bignonia,  Benjamin,  euonymos, 

(ahnibby),bosea,campannla,  baphthalmiiro,  dogwood,  Guelder  rose,  thorns  (bjack  and 

diysocoma,  convolvolus  (silvery),  celastrns,  white),  azerole,  Naples  medlar,  mespilosy 

Cliffortia,  caper,  cistns,  diamomite  (I talian),  celtis,  pe:ir,  bastaria,  bird-cbeny,  tolip-tree, 

cyclamen,  corooiUa,  craasula,  cytisns,  digi-  rose,  briar,  pomegranate,  cumnt,  goose- 

talis,  diosnra,  iris-uvaria,  euphorbia,  gera-  berry. 

Binm,  guaphalium,  grewia,  heUotropium,  Those  plants  vrWch  are  reared  in  green 
hyperism,  Hermania,  jasmine,  ixia.  justicia,  or  hothonses,  and  are  raised  from  seed,  as 
leonnrus,  kiggellaria,  lemon,  orange,  citron,  ^ell  as  a  great  variety  of  tender  annuals, 
candy-tiift,  dotui,  lycium,  lentisais,  lava-  are  generally  produced  from  hot-beds,  made 
tera,  Matobarnut,  niesembiyanthemuw„  by  collecting  ftesh  stable  dung,  or  tanner^ 
myrUe,  okwider,  oUve,  opuntia,  osteospcr-  baric,  while  capable  of  affording  a  great  de- 
mum,  ononis,  pbysica,  phyfalis,  sage  (Afti-  g^e  of  heat  Over  these  bed?.,  which  are 
can),  sUver-tree,  scabius,  semper-vivum,  wmietimes  frtuned  in  with  wood-woric  or 
sideroxylom,  sedum,  solanum,  arvonum-  masonry,  fine  soil  is  laid  to  the  depth  of 
Plinu,  pomuBhamoris,  stopelin,  tetmgonia,  fynr,  five,  or  six  inches,  or  in  some  cases 
tucrinm,  tree^ermander,  and  taoacetum-  nore,  and  glhss  frames  are  fitted  as  covers, 
frntescens.        ,        ,         .         -  >n  such- manner  as  to  open  to  any  desired 

The  trees  and  shrubs  designed  for  the  o^  extent.    When  the  fint  heat  has  subsided, 

nament  of  pleasure  grounds,  &c.  are  either  «nd    the  temperature^  is  such  as  not  to 

evergreens,  which  retain  their  foliage,  or  .eorch,  the  seeds  of  melons,  cucumbera,  &c. 

deciduous,  which  shed  their  leaves  iisuaUy  „.y  be  sown,  or  the  poto  containing  euriom 

on  tiie  approach  of  winter.  ^  j,i^^  n^y  be  p^tiy  buried,  so  as  to  ob- 

The  lut  of  evergre^  comprises  arbor  tain  a  greater  degree  of  heat  than  is  af- 

vitse,  arbutus,  cedar,  corit,  cypress,  fir,  pine,  ^j^ed  by  the  air  without  the  flume.    In 

holly,  magnolia,  laurel,  oak,  yew,  ahitenins,  ^  numner  the  most  tender  exotics  may  be 

ristiis,  corondU,  enonymus,  jumper,  hart-  propagated ;   indeed   many   become  irra- 

wort,hoiae4aU,katoia,boney.suckle,laiuii^  ^,^,    „  i„„^  ^^  ^,  ^^^^  ^  ^^ 

unus,  bay,  spniie,  knee^,  phillyrea,  peHfecUy  habltmited ;  and  after  fifteen  or 

privet.  puiBbne  (tree),  phlomis,  t^  (ever-  twenty  gene^tions  (or  seasons,  if  not  very 

green),  riiododendron,  savin,   •tone^fop,  perishable)  may  in  some  instances  be  treat- 

(^b),  widow-wail,  groundsel  (of  Vu^-.  ed  the  same  as  our  tender  mdigenousphints. 

ma),  germauder,  jasmine  (Itabau)  lotus,  py-  ^a^  ^^         „  ^  not  di^  so  to  as- 

recanUia.  medica^ignonia,  tiitsan,  lag.  rfi^hte,  must  be  preservedii^-hodses, 

wort  (sea),  wormwood,  ivy,  and  fuixe.  ^  eventually  be  kept  in  hot-houses  during 

The  deciduous  are,  acaaa   ash,  cratae-  ^  ^y  ^^^  .  being  there  confined  in 

ffos,  maple,  l^ombeam,  medtar,   cbesnut,  ^  artificial  atmosphere,  highly  rarified  by 

^bint,  hiccory    birch,  beech,  qfcamore,  „eanr  of  afire  which  warms  a  variety  erf" 

plane,  lareh,  labunum,  liquid^ber,  lac,  fl„^  ^^  every  where  intersect  th^wafb 

lime,  cypress,  aitipha,  poplar,  arborJoda,  ^f^^  building.    (See  Hot-housb.) 
alder  willow,  elm,  hamamelis,  service,  oak,        ^^^^     „y  ^hus  much,  in  genenl  terms, 

taramabacca,  peisam«i  pUimb,  tpiusHras.  regarding  the  trees,  shrubs,  ai^  vegetables 

term  almond    •lt»««^t<«,  m"?!*'"'^^*'  ordmaril;  appropriated  to  gartenswd  plea! 

Ar«b«,    a«lea,    berberry'     bladder-nut,  ,„re.grouncls,  we  shaU  gire  the  read«  a 

broom,  cephaUmthus,  bramble,  viburnum,  ^^^  codeof  instmption  as  to  the  seasons 

noleosia,  tiipelo   empatrom,  Iicium,  chio-  ^  „^^  appropriate  toeach  individmilly, 

nantfaos,  hurustinus  {Afnc^\  xanthoxy-  ,™,^„^  the  whole  m  form  of  a  calendv ! 
hum,  meha,  bvender,  gale,  spirsea,  scorpion-  ^^ 

sintlax,  syringe,  sumach,  toxicodeii- 


dron,  tanuuisk.  sassafras,  pistachia,  filberd,  Jakijary. 

haael«  Jesuit  s  bark,  honey-snckle,  frangufai,  KUchen^wrden.  Make  np  your  hot-bedS 

jasmine,  hydiancia,  hypericnnvfrotext  lilac,  for  melons,  cucumbers,  &c. ;  for  eariy  pro* 

silver-ivy,  Robinia,  Louiscra,  St.  Peter's  duce  select  the  romana  and   cantaloupe 

wort,  meaDereoa,  kidney- bcan-trae,  taUoiv*  melons,  and  tha  early  prickly  cucombef, 
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The  planti  win  riie  in  m  week,  bot  yon  plnm  and  cherry  treei,  as  well  at  yonr 
sboald  never  keep  them  so  hot  as  to  steam  peaches,  apricots,  and  nectarines,  provided 
the  glasses.  Sow  saccessively,  in  case  of  the  weather  is  mild,  else  it  were  better  de- 
accidents,  to  which  this  class  are  very  sub-  ferred  to  a  more  favonrable  time ;  how« 
jeet  If  the  beds  cool  too  mnch,  lay  iresh .  ever,  yon  need,  not  be  apprehensive  irom 
litter  all  aroond  them ;  or,  if  practicable,  nUfjbt  frosts.  Always  loosen  the  whole  tree 
rake  oat  some  oi  the  old  litter,  and  fill  op  before  you  begm  to  pnme,  so  that  yon  may 


with  very  firesh  dung ;  avoiding  much  pres-  remedy  any  defects,  and  be  enabled  to 
sore.  The  ontside  dressmg  will  teqnire  to  make  a  move  perfect  amngement,  catting 
be  changed  every  fortnight,  as  the  heat  oat  all  nseless  wood.  Yon  may  prone  vinca 
will  in  that  time  be  greatly  abated.  When  when  the  vreather  permits,  keeping  only 
the  plants  have  made  two  good  shoots,  ex-  the  shoots  of  the  last  season,  no  otheis  be» 
elusive  of  their  first  leaves,  yoo  may  re-  ing  bearers.  Gooseberries  and  •currants 
move  the  pots,  in  which  they  were  sown,  to  most  be  trimmed  with  a  bold  hand,  to  al- 
a  larger  bed,  where  they  are  to  remain,  low  free  access  of  son  and  air;  keep  only 
stripping  off  such  shoots  just  beyond  theur  the  wood  of  one,  or  two  years.  Raspber- 
secood  joints.  In  such  beds  yoa  may  force  ries  must  be  looked  to,  catting  away  all  bat 
asparagus,  lettuce,  small  sahiding,  love  the  young  shoots ;  these  should  be  diorten- 
apples,  radishes,  mid  an  infinite  variety  ed  about  one-third  of  their  length.  Yoa 
of  vegetables  for  eariy  use :  this  will,  how-  may  now  set  out  the  cnttings  Irom  goose- 
ever,  require  extensive  and  numerous  beds,  berries  and  currants,  and  the  yoong  shoots 
Yoo  may  in  this  month,  if  the  weather  be  of  raspberries ;  phmt  at  least  fi>or  feet  asonv 
mild,  sow  parsley,  beans,  and  peas,  spinach,  der  every  vray,  ebie  your  fruit  will  be  small, 
carrots,  &c.  bat  do  not  depend  on  their  and  deficient  in  fiavonr;  choose  an  open  si* 
succeeding :  they  should  all  be  sown  on  tnation  and  a  free  soil, 
warm  borders.  Phmt  out  cabbages  for  Yoo  must  now  prepare  ground  for  plaa- 
aununer  use,  and  in  all  the  varieties  for  tations  of  fruit-trees,  choosing  good  situa- 
seed.  For  this  latter  purpose  you  may  keel  tions ;  your  wall  and  espalier  trees  ought  to 
in  any  old  stems  that  have  good  sprouts  on  have  ample  room,  not  less  than  twenty 
them,  they  will  famish  excellent  seed,  plant  feet  asonder :  in  a  few  years,  they  will  co- 
them  in  an  open  part,  in  a  deep,  well-work-  ver  well,  and  bear  rich  crops;  standards 
ed  soil,  highly  manured  i  your  cauliflower-  ought  to  be  full  forty  feet  apart:  if  the  wea- 
plants  that  stand  under  ghuses,  should  be  ther  proves  severe,  defer  this  work  until  it 
•clean  picked  from  all  decayed  leaves,  and  moderates,  and  look  well  t9  yoor  old  trees, 
be  well  vreeded;  give  them  aur  occasion-  covering  their  roots  with  litter,  and  support* 
ally  during  mid-day,  when  the  son  is  out ;  ing  newly  planted  standards  with  stakes, 
bot  close  up  well  at  night,  so  as  to  shut  out  leaning  on  haybands,  so  as  not  to  injare 


the  frost ;  if  intensely  cold,  cover  with  mat-  the  bark.  Prune  old  standards,  and  begia 
ting,  straw,  Sec, ;  earth  your  celery  up  well  the  forcing  of  hot4ioase  plants,  by  dosnig 
in  dry,  open  weather,  breaking  the  earth  well  up,  and  keeping  a  temperature  of  from 
very  small,  and  applying  it  gently ;  remove  seventy-five  to  eighty  degrees,  Fahrenheit 
all  the  rotten  tops,  by  twisting  them  oflf  As  the  fruit  begins  to  ripen,  allow  water  in 
Tcry  carefully ;  your  endive  should  also  be  moderation.  Your  strawberries  will  parti- 
picked,  and  tied  up,  in  ftir  weather.  If  the  cabrly  come  under  notice  in  the  forcing 
plants  appear  wet,  and  iqjared  in  the  heart,  time ;  and  all  the  potted  phmts  must  be 
take  them  up,  and,  after  hanging  for  two  or  placed  in  hot-beds  for  that  purpose* 
three  days,  by  thdr  roots,  to  drain,  trans-  In  your  Flowtr-gvdtn^  see  that  tlie  aori- 
plant  them  into  clean,  well-prepared  beds,  cufau,  carnations,  hyacmths,  and  tulips  be 
carthitag  them  up  halfway  of  their  leaves,  well  sheltered  from  inclement  weather, 
but  taking  care  that  no  soil  be  admitted  You  may  now  plant  tulips,  anemones,  ra- 
within  them.  Artichokes  should  be  attend-  nancnluses,  crocuses,  jonquils,  narcissuses, 
ed  to,  and  well  landed  up ;  also  be  supplied  hyacintht,  and  all  other  bulbs ,  or  yoo  may 
with  long  litter  to  preserve  them  from  frost ;  set  theVoots  on  mantle  or  chHnney-pieces, 
cover  yonr  moshroom-beds  well  for  the  on  glasses  filled  with  water.  Let  all  your 
same  reason,  pereMoial  fi bronsrooted  plants,  sach  as 
in  tk$  FhatgvieMf  finish  the  pramng  of  doable  wall-flowers,  doable  stocks,  doable 
yoor  «pple  and  pear  trees,  training  all  the  sweet-williams,  chrysanthemams,  &c.  &c. 
shoots  that  are  to  remain,  at  full  six  inches  that  are  in  pots,  or  under  firames,  be  care- 
isoadar;  yoo  must  also  piuiie  and  nail  your  fUly  attndad  to.    Cover  tHdUngi  and 
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tender  pknts,  not  omitting  to  give  air  in 
niid  weather.  Yea  thoutd  now  prune  and 
dig  between  yonr  flowering  shrubs;  and 
may  plant  oot  roses,  honeysuckles^  lilacs^ 
labamoms,  privets,  jasmines,  and  a  great 
variety  of  the  hardy  chMs,  observing  to  ar- 
range them  tasteluUyy  according  to  tiieir 
coloan>  foliage,  &c.,  and  setting  those 
which  are  tallest,  when  fiill  grown,  in  the 
back  part,  whereby  you  will  not  obscure 
the  lesser  kinds.  All  hardy  ■hmbs  may  now 
be  propagated  by  b^ers ;  and  suckers  may 
be  removed  from  roaes,  qyringas,  spirseas, 
lilacs^  &c.  into  rows,  where  they  should 
stand  for  about  two  years,  and  then  be  set 
out  to  where  they  are  to  remain ;  cnttingt 
of  hardy  deciduous  sbrabs  will  now  pro- 
eeed.  Trim  yonr  gras»>walks  and  lawns, 
throwing  down  worm-casti,  and  rolling 
with  a  wooden  roller.  Yon  may  at  this 
season  pare  and  lay  turC  In  dry  weather, 
lay  down  and  roll  the  gravel  walks  that 
were  ridged;  plant  thrift  and  box  edgings, 
if  not  done  in  Ootober  or  November.  Fo- 
rest and  oraamental  trees  should  now  be 
phmted  on  dry  soils ;  these  should,  pro- 
perty, be  of  the  hardy  kuids.  Hedges  may 
be  planted  or  plashed. 

In  the  Nurtery.  Transplant  and  prune 
yonr  forest-trees,  particularly  those  that  are 
keciduoos,  if  the  weather  admits ;  for  ever- 
greens the  weather  must  be  settled ;  pnine 
and  transplant  flowering  shrubs ;  plant  (nut- 
tree  stocks,  and  prepare  for  extensive 
plantings  and  sowings;  in  frosty  weather 
carry  dung,  &c.,  kising  no  time ;  take  great 
eare  of  young  and  seedling  trees ;  propa- 
gate by  cuttings. 

In  tki  Uat'knue,  Your  pines  will  require 
great  care;  you  may  also  raise  kicfaiey- 
beans,  cocomben,  strawberries,  dtc,  and 
have  abundance  of  flowering  plants  diere- 
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KiieknhgnrioL  Cncnmben  and  meton 
wiO  be  sown  with  better  succen  in  this, 
than  in  the  former  month ;  but  take  care' 
they  have  not  too  much  heat,  as  they  will 
be  apt  to  wither ;  to  prevent  this,  let  them 
be  sown  or  set  upon  httle  hillocks  or  ridges, 
which  will  evpose  a  greater  lurfoce  to  the 
air ;  stop,  u  e.  pinch  oiT,  the  young  plants 
at  the  fifst  joints  of  the  first  shoots,  so  as  to 
canse  their  sending  oot  many  fruitful  ron- 
nen;  do  this  when  tbey  have  two  rough 
leaves,  not  longer  than  a  shilling ;  force  as- 
paragus ui  hot-beds,  breaking  off  the  shoots 
vrith  your  finger,  avoiding  to  cut  them; 

VOL.  III. 


kidney-beans,  small  salading,  &c.  may  pro* 
ceed,  as  shewn  in  the  hnt  month's  direc- 
tions ;  give  your  cauliflower-plants  air,  and 
by  the  end  of  the  month  you  may  plant  out 
to  two  feet  asunder,  taking  care  to  cover 
with  haulm,  &c. ;  if  the  weatlier  comes  on 
very  cold,  leave  one  plant  under  each  glass ; 
sow  cauliflower  seed,  transplant  cabbages, 
sow  cabbage  and  savoy  seeds,  also  eariy  ce- 
lay,  radishes  of  sorts,  spinach,  lettuces,  car- 
rots, parsnips,  beets,  leeks,  onions,  beans, 
peas,  pot-herbs,  potatoes,  horse-radish,  tor- 
nips,  liquorice.  Sec.  for  a  general  crop ;  tak- 
ing care  to  break  the  soil  well,  and  to 
choose  fovonrable  times  for  putting  in  the 
seeds,  or  sets. 

In  ike  Frmt-'gwrden.  Continue  to  prane 
fruittrees,  and  espedaOy  vines,  dress  straws 
beny  beds,  plant  fruit-trees,  dig  the  bor* 
ders,  graft,  and  go  on  forcing  the  eariy 
flowen  and  fruits. 

In  ik$  Flower-ftKrien.  Yon  may  sow  ten- 
der annuals  on  hot-beds,  during  the  eariy 
part  of  the  montb ;  and  towards  the  end  all 
the  hardy  annnab;  plant  out  the  hardy  fi- 
brous rooted  plante,  such  as  primroses,  vio- 
lets, polyanthuses.  Sec  $  dress  your  auricu- 
las, and  sow  their  seed ;  also  those  of  the 
polyanthus,  in  rich,  light  earth,  very  shal- 
low; transplant  yonr  carnations,  defend 
bulbous  roots,  prune  flowering  shrubs,  plant 
out  such  as  are  wanted,  together  with  ever- 
greens ;  phmt  hedges,  lay  turf,  trim  lawns 
and  walks,  set  box,  &c.  for  edgings. 

In  ike  Nunery^  Propagate  by  cuttings, 
suckers,  and  layers ;  tranq>hmt  layers,  flow- 
ering shrubs,  stocks  to  graft  on,  fruit  and 
forest  trees ;  sow  seeds  of  ditto,  and  head 
down  budded  stocks. 

In  the  OrenkJkouse.  Look  to  the  shrubs, 
&C. ;  giving  air,  and  water,  In  proportion 
to  the  mlldnesB  of  the  weather.  Tou  may 
now  trim  myrtles,  oranges,  &c.  to  any  in- 
tended form. 

In  ike  HU-houie,  The  pines  wilt  demand 
much  assiduity ;  for  an  improper  degree  of 
heat  will  at  this  period  ii^ure  them  very 
considerably:  keep  up  to  75  degrees,  by 
means  of  fresh  bark  to  be  mixed  with  that 
in  which  the  pots  were  plunged.  Mode- 
rate watering  will  contribute  both  to  growth 
and  flavour.  Keep  your  exotics  very  dean 
from  decayed  leaves,  and  vrash^  dust,  d;c. 
from  the  leaves ;  above  all  tilings,  remove 
cob-webs  wherever  they  appear;  and,  if 
necessary,  fomigate  to  destroy  insects, 
which  will  now  begin  to  shew  themselves. 
Fresli  air  must  now  and  then  be  admitted, 
vrhtn  the  weather  admits.  Yonr  atraw- 
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berrite,  kidhey-beam,   aicdmberB,  roses,  t^cll,  afad  rnil  ligltt  wisps  6f  straw  at  right 

&c.  will  DOW  get  fast  forward ;  but  yoa  angles  ander  the  foliage,  so  as  to  nipport 

most  guard  against  frost,  which  would  do  the  leaves,  and  to  retain  the  moisture  in 

great  ii\|ury  if  your  fires  were  neglected.  the  soil.  Continue  to  force  your  early  frnit| 

taking  care  to  keep  up  fires  every  night. 
^^^^^*  in  theFlower^arden.  You  will  find  ample 

KUdten-gtBrdeH,  Attend  to  your  cneura-  employment  in  setting  out  your  early  an« 
bers  and  melons ;  you  may  now  sow  the  nnals,  sowing  tender  annuals  on  hot- beds, 
seeds  of  tlie  later  sorts ;  snch  as  the  Smyr-  and  tiie  more  hardy  sorts  in  warm  borders. 
na,  the  long  green,  and  long  white  Turkey  Fresh  earth  must  be  given  to  plants  in  pots ; 
kinds.  Make  new  hot-beds,  to  receive  the  chrysanthems,  auriculas,  carnations, 
them  when  fit  to  transplant.  Abont  this  hyacinths,  &c.  will  now  demand. care,  as 
timC)  your  canlifiower-plants  may  be  re-  will  all  your  curious  flowers.  Now  plant 
moved  from  the  warm  borders,  and  set  out ;  anemones,  and  ranunculuses,  and  sow  the 
these  will  now  occupy  the  beds  of  your  spi*  fibrous-rooted  annuals  and  biennials ;  trans- 
nach  and  radishes,  which  will  soon  be  gone,  plant  perennials,  prune  your  shrubs,  hoe 
and  leave  only  the  canliflowen.  Sow  bro-  and  rake  your  borders,  dig  where  neces* 
coli  for  an  autumnal  crop ;  also  cabbages,  sary,  and  clean  your  clumps ;  plant  deci« 
some  of  which  may  now  be  transplanted,  dnous  flowering  shrubs,  and  forest-trees ; 
Sow  savoys^  and  lettuces,  also  spinach,  transplant  your  evergreens,  remove  roses, 
leeks,  onions,  borecole,  radishes  of  sorts,  plant  edgings  and  hedges,  clean  your  gar* 
carrots  and  parsnips,  all  on  good  soil,  well  den  wall,  clear  your  gravel  ^valks  from  nib- 
prepared,  and  made  veiy  fine ;  fork  and  bish,  lay  your  turf  vriiere  wanted,  and  roll 
vlress  up  your  asparagus,  and  plant  out  your  lawns  very  smooth  in  dry  weather, 
where  wanted ',  yon  may  also  sow  some  In  the  Nwnenf,  GraA  on  proper  stocks, 
seed ;  dress  your  artichokes,  and  plant  out ;  sew  the  seeds  of  deciduous  trees  and  shnibi, 
set  beans  for  a  foU  crop,  also  peas ;  earth-'  propagate  also  by  cuttings,  sow  hardy  ever- 
tip  any  that  s^re  grown  sufficiently ;  sow  greens ;  weed  the  whole  carefully,  and  wa- 
turnips  for  a  full  crop,  also  celery,  small  ter  seedlings. 

salad,  and  all  the  tribe  of  nyedical  and  pot        JntkeGreen^hmue,  Moderate  the  heat  by 

herbs ;  nasturtiums  may  be  sovm  very  early  admitting  fresh  air  in  mild  weatlier ;  if  frosty^ 

in  this  month ;  capsicums  should  be  in  a  or  very  cold,  keep'all  shut  close ;  trim  your 

ho^bed,  and  be  set  out  as  the  weather  orange-irees,  myrtles,  &c.  into  shape;  shift 

grows  warm,  after  they  luive  four  leaves ;  if  such  plants  as  require  larger  poti,  give  fresh 

six,  or  eigh^  the  better.    Love-apples  will  eartii  to  the  roots  in  general ;  sow  the  seeds 

Inquire  the  same  treatment ;  kidney-beans,  of  exotics,  and  of  oranges  for  stocks. 
potatoes,  and  Jerusalem  artichokes,  should        In  thi  Hot-htmu.    Your  pines  will  begin 

not  be  omitted.    Set  slips  of  rosemary,  to  shew  fhiit ;  therefore  keep  up  the  heat, 

me,  chives,  mint;  and  let  your  garlick,  water  these  phmts  fireqnentlyj  and,  iu  fii- 

scallions,  cardeons,  &c.  now  be  committed  vonrable  days,  admit  a  little  air. 
to  the  soilk 

In  the  FnU-^arden.  Prune  your  fig-trees,  april. 
and  phint  also  where  they  are  wanted  (  if  KUdieitrptrden.  Keep  up  your  hot-beds 
your  vrall-fmit  trees  have  not  been  trim-  for  cucnmliers  and  melons,  allowing  the 
med,  lose  no  time  in  attcndmg  to  them ;  young  plants  air  dally ;  give  water  occa- 
■ome  will  be  in  bloom,  if  the  season  fa-  sionallyiand  remove  decayed  leaves;  if  the 
vonrs ;  cover  such  with  mats  at  night,  to  son  is  very  powerfril,  put  mats,  &c.  over 
keep  the  frost  from  injuring  them*  Fruit-  your  ghuses )  impregnate  the  female  flow- 
trees  in  general  may  yet  be  planted  out,  ers,  by  means  o^  the  fine  powder  on  the  an- 
but  no  time  should  be  lost;  and  the  borden  thern  of  the  male  blossoms,  this  will  in* 
in  which  they  stand  should  now  be  well  dug.  sure  an  earty  crop,  and  should  be  done  on 
Prune  vines,  and  propagate  by  means  of  cut-  the  day  the  flowers  first  open ;  mnke  hot- 
tings.  It  is  expedient  to  remark,  in  tiiis  bed  ridges,  to  receive  the  phmts  intended 
place,  that  It  has  been  recently  proposed  to  to  be  set  out  under  bell  or  hand  glassy ; 
grail  vines  upon  elders  at  tliis  season,  under  sow  melon  and  encumber  seeds  for  a  late 
the  idea  of  producing  early  fruit,  and  Crop,  plant  out  your  lettuces,  sow  small  sa- 
ef  giving  the  dusters  more  time  for  ripen-  lading,  radishes,  turnips,  spinach,  kidney- 
mg ;  the  SHgcestion  is  assuredly  ingenious  beans,  brocoli,  onions,  leeks,  cardooni ,  car- 
and  merits  trial.    Dress  your  straw-beriics  rots,  parsnips,  pot-herbs,  capsicum^  k»ve- 
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•pp)es»  •eotso]iert,H]iafy,  pvOmi^  beaiWy 
peaty  gourdii  md  ponpioiM;  let  pota- 
toes for  a  late  crop,  and  plant  iliptof 
pot  and  tweet  herbe;  dettvoj weeds,  and 
water  yoaof  plaott  wban  the  wcether  it 
diy. 

In  ike  PrwU-gmrden.  Yoo  may  plant  trees, 
propagate  vinet,  iiimiiiei--dreflt  the  old  ones, 
protect  the  blontoim  of  walUfroit,  mb  off 
melett  bndt,  aod  thin  the  fmit  where  too 
nnmeroiis ;  yoa  may  yet  prune,  and  graft, 
or  bud;  destroy  insects  and  weedt,  dean 
your  ttrawberriet  very  carefally,  and  clear 
them  from  nmnen,  except  what  yoa  keep 
for  planting  out  in  June )  water  these  pUmtt 
well,  or  tiiey  will  bear  but  poorly. 

In  th§  PUtumre-gardm,  Yoo  inay  yet  sow 
tender  amiuab  on'hot-bedt;  the  more 
hardy  will  tncceed  with  less  heat,  and  the 
hardy  will  only  require  warm  clean  boi^ 
ders:  your  bnlboot  roots  will  be  in  blos- 
tom,  aiid  most  be  amply  watered ;  in  very 
hot  weather  yon  most  shade  them,  or  they 
will  soon  pass  off;  carnations  and  polyan- 
thotes  may  yet  be  sown ;  those  in  pots  will 
demand  attention  %  transphint  fibrous  root- 
ed perenniab,  sow  some  also ;  set  your 
tnberoses  in  hot-beds,  or  in  hot-houses ;  pay 
attention  to  yonr  auriculas,  and  save  their 
seed  very  carefoUy;  sow  balm  of  Gilead, 
plant  out  eveigreens  and  flowering  shrubs, 
propagate  them ;  roll  yoor  grass-walks  often, 
and,  tf  too  luxuriant,  mow  them;  phmt 
box  and  thrift  edgings,  put  sticks  to  your 
flowering  plants,  roll  yoor  gravel-walks  af- 
ter turning  them,  and  'destroy  weeds  eveiy 
where. 

IntkiNunenf.  Finish  sowing  evergreens, 
flowering-shrabs,  and  tree-seeds;  water 
your  seed-beds,  transplant  evergreens,  ex- 
amine yonr  grafts,  and  make  new  ones  early 
in  the  month. 

In  the  Green  houM.  Give  air  to  yoor  plants, 

water  and  shift  into  larger  pots  or  tubs,  pnt 

fteth  earth,  cleanse  the  planto,  head  down 

>^   myrtles,  Ace,    inarch,  and  propagate  by 

•eeds  and  enttincs. 

/a  ihe  Hol^AoMS^.  Yoor  pine-apples  will 
deanfid  daily  attendance,  and  must  be  li- 
berally supplied  widi  water,  keep  the  heat 
well  ap,  admit  air  occasionally  in  suitable 
weather;  stove  exotica  may  now  be  propa- 
gated byaeedsy  cnttings,  byers,  or  sockers. 

KAT. 

•  JCIdborgardca.  As  yoor  melons  aftd  en- 
cambers  will  be  getting  fost  forward,  yoa 
most  carefally  keep  ap  the  heat  of  your 
kada  by  ftcih  Iminii  of  duog)  and  Kreca 


from  ooM  at  night ;  in  the  day^  give  air  at 
soitable  times,  and  oocaaonaily  water  mo- 
derately. Yoa  will  now,  in  alt.probability, 
have  occasion  to  raise  your  glasses,  so  as 
to  give  room ;  .do  this  by  puttings  bricks, 
&c.  under  the  frames.  .  As. the  melons  set, 
place  a  tile  under  each,  else  the  damp  of 
the  bed  wil^  stain  and  render  the  lower- 
part  unsightly.  You  can  now  sow  encum- 
bers for  pickling ;  this  may  be  done  in  a 
free  soil,  fully  exposed  to  the  sun,  A  t  night 
cover  the  young  plants  witli  straw,  dtc. 
You  may  also  sow  gourds,  &c.  This  is  a  ^ood , 
time  for  a  full  crop  of  kidney  beans,  and,  if 
fair,  for  the  scarlet  ninners:  pnt  in  small 
salading,  spinach,  turnips,  carrots,  pasuips, 
onions,  for  succeeding  crops;  taking  care  to 
weed  and  water  those  formerly  rown  :  set 
out  cabbages  and  savoys ;  screen  yonr  cau- 
liflowers from  the  sun,  by  bending  in  the 
leaves  over  the  flowers,  which  will  now  be 
forming :  water  these  plants  wdl,  making  a 
trench,^ or  bason,  for  that  purpose :  trans- 
plant cauliflowers,  and  sow  for  a  Midmelroas 
crop.  N  Sow  brocoli,  borecole,  beans,  peas, 
&c.  and  stick  the  peas  which  are  ready ; 
top  off  your  blossoming  beans ;  sow  endive,' 
for  an  eady  crop,  propagate  pot-herbs  and 
aromatics  by  cuttings,  &c.  Support  seed- 
ing plants,  prick  out  cdery,  and  sow  some^ 
also  some  radishes;  thin  yonr  cardoons, 
and  weed  with  diligence  i  if  the  weather 
proves  dry,  water  liberally. 

In  ike  fVnlZ-gtRtfca.  Look  to  your  wall 
trees,  protect  fh>m  birds  and  insects^  which 
by  the  end  of  the  month  will  be  pecking 
at  your  early  fhiits ;  trim  the  shoots  and* 
leaves  of  all  fruit-trees,  to  aOow  the  fruit 
sun  and  air,  but  vritbont  scorching ;  thirt 
your  wall-fruit  wliere  too  close  or  abun- 
dant; destroy  snails,  keep  your  borders 
clean,  fumigate  to  kill  small  insects,  water 
new  pUnted  trees ;  clear  away  soperflooos 
clusters  from  your  vines,  look  to  yonr 
strawberries,  wate Jing  them  amply ;  examincf 
grafted  trees. 

In  the  Ptmoeripm'den,  Be  attentive  to  your 
bulbous  flowers,  take  up  such  as  have  lost 
tlietr  leaves, .  and  lay  them  to  season ;  your 
carnations  will  require  care^  trim  off  all 
puny  flowers;  your  tender  ammals  must 
be  axain  removed  to  a  fresh  hot-bed ;  tlyise 
sown  last  months  may  now  be  pricked  out : 
the  less  tender  may  be  tat  out  into  open 
spaces,  if  the.  weather  is  wana*  choosing 
moist  weather  for  that  operation.  You 
may  sow  hardy  annuals,  and  propagate 
doable  flowers  by  slips:  preserve  seedling 
bolbs  from  too  great  heat»    When  yonr 
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ataricolas  hare  done  flowering,  remove  them 
to  the. open  air;  plant  tuberoses  for  the 
next  year,  transplant  perennial  flowers,  and 
sow  some  of  their  seeds;  destroy  weeds, 
mow  your  lawns,  and  keep  your  gravel 
walks  perfectly  clean. 

fn  the  Nursery,  Water seedfings,  andsbade 
them,  if  hot  weather;  propagate  evei^greens 
by  layers,  and  look  over  yoivr  grafts- 

In  the  Green-hmue,  A  free  circulation 
should  be  allowed,  and  the  plants  be  gra- 
dually introduced  to  the  open  air ;  remove 
decayed  parts,  and  shift  into  larger  vessels 
where  wanted;  water  freely,  and  propa- 
gate by  layers  and  cuttings. 

In  the  Hothmue.  Your  pmes  will  want 
water  often,  and  fresh  air  occasionally; 
yon  must  look  to  your  exotics,  and  propa- 
gate by  seeds,  cuttings,  suckers,  &c. 


JUNE. 

KUdhen-xarden.    Your  melons  must  be 
protected  from  excessive  heat  by  maU  over 
the  glasses,  which  they  wiU  now  bear  to  be 
well  raised,  water  them  and  your  cucum- 
bers ;  all  nnder  bell-ghtfses  should  have  free 
laoge ;  thin  out  the  gerkin  plants,  leaving 
four  in  each  hole,  setting  out  the  rest  as 
before  directed  into  ridges,  &c.    You  may 
yet  sow  for  pickling ;  transplant  celery  into 
trenches  for  blanching,  also  endive;  set  ocit 
lettuces,  and  sow  more  seed ;  sow  radishes, 
and  smaU  salading ;  prick  out  cauUflowers, 
and  pay  attention  to  those  now  getting  for- 
ward, save  some  seed  from  the  best  heads  j 
sow  a   full  crop  of  turnips  for  autumn ; 
weed  and  looaen  about  your  carrots  and 
parsnips,  also  your  beets ;  thm  and  clear 
your  onions;  transpUmt leeks,  brocoli,and 
borecole ;  plant  kidney  and  mnnuig  beans ; 
sow  peas  and  beans  for  late  crops,  and  a 
fuU  crop  of  cabbages  and  savoys  for  winter. 
Cut  no  asparagus  after  this  month;  plant 
pot-herbs,  gather  mint,  plant  out  capncum, 
love-apples,  and  basil ;  water  freely  every 
where ;  weed  carefully,  set  out  cardooot  for 
blanching ;  sow  spinach  and  radishes ;  and 
keep  your  manure  compact,  so  as  not  to  be 
injured  by  the  heat. 

IniheFrmti^eBrden.  Keep  your  vrall-fimit 
clean  from  insects,  and  guard  against  birds ; 
ihin  the  sets  where  too  numerous.  Where 
apple,  pear»  plum,  &c.  trees  have  made 
shooU,-  regulate  them  duly,  taking  off  all 
that  would  be  sope^nous,  dose  to  the 
stems;  new  planted  trees  jhonld  be  ex- 
amined,  and  eventually  watered.  Look- 
over  your  vnies  again ;  towards  the  end  of 
the  mouth  yon  may  bad,  or  iooeolate  some 


frait  trees.  Clfear  yonr  strawberry  beds 
from  suckers,  and  set  out  where  you  want 
new  beds,  or  to  topply  vacancies.  Destroy 
snails,  and  scare  birds. 

In  the  Flower-garden,  Transplant  hardy 
annuals,  vrater  tender  annuals  •  some  quick 
flowers  may  yet  be  sown  to  blow  in  au- 
tumn, take  up  bulbs  that  are  past  flower- 
ing, transplant  Guernsey  and  Belladona  lily 
roots,  propagate  fibrous  rooted  plants,  trans- 
plant seedlings,  look  to  your  carnations  and 
pinks,  both  old  and  seedlings,  lay  them,  as 
also  double  flowers  of  various  kinds,  propa- 
gate by  pipings,  (or  cuttings,)  cut  edgings, 
clear  away  weeds,  water  freely,  mow 
lawns  and  valles,  and  dip  hedges. 

In  the  Nwnery.  Yon  may  inocuhite  stove- 
fruit  trees,  examine  last  year's  buds,  graft 
in  general ;  faioculate  roses ;  propagate  hardy 
exotics,  vrater  seedlings,  and  shade  them ; 
vrater  trees  newly  planted,  and  transplant 
seedling  pines,  firs,  &c. 

In  the  Green^houee,  Admit  air  to  the  fullest 
extent,  and  bring  the  plants  out  into  the 
open  air ;  water  and  stir  tiie  soil  in  the  pots, 
wash  off  dost,  destroy  insects,  cleanse  the 
interior  wdl,  phmt  cuttings  and  slips  of 
myrtle,  geranium,  &c.  Propagate  succu- 
lent plants,  letting  the  cuttings  remain  in  a 
dry  airy  place  about  ten  days.  You  may 
inarch  upon  orange  and  lemon  trees,  mak« 
layers  of  green-house  shrubs,  and  trans- 
plant seedling  exotics. 

In  the  Hot-hbuse,  Give  fresh  air  and  abun- 
dance of  vrater,  bat  not  too  much  at  a 
time :  take  off  flie  crovm  and  side  swellen 
from  the  ripe  finit,  is  they  vnll  in  two  yean 
bear  fruit. 


JULY. 

KUekengarden.    Plant  ont  the  principal 
crops  of  cabbages,  &c.  vratering  them  well 
for  several  days ;  plant  out  brocoli,  and  sow 
seed  for  spring  crops;  transfrfant  endive^ 
and  sow  seed  for  winter  crops ;  yon  may 
yet  sow  kidney  and  scarlet  beans;  set  oat 
the  cauliflowers  sown  in  May;  sow  sonll 
salading  and  vrinter  onions,  also  cairots  for 
autumn;  transplant  cdeiy,  and  land  op 
that  formerly  set  oat,  sow  turnips;  plant 
out  lettuce,  sow  some  seed  also  of  winter 
spinach,   radishes,   and   cole-wtvrts;    poH 
onions,  garlic,  and  shallots;  be  pradent  ui 
not  giving  much  vrater  to  yonr  ripemng 
melons,  as  it  would  hurt  their  flower;  for 
the  same  reason  shelter  them  from  heavy 
rain.    When  yon  have  cut  artichokes,  break 
the  stem  down  close  to  the  root.    Set  oat 
caiidoons,  gather  seeds,  traaiplaot  ktko^ 


GARDENING. 


•oHect  berbs  for  duUIKiig  while  early  in 
Bower;  plaotiage,  &c.  gather  phyrical,  and 
pot-herlw  for  drying;  sow  peas  and  beans 
for  a  late  crop ;  water  freely  and  clear  your 
ground. 

In  the  Fruii-gardeiu  Look  to  yonr  wall 
trees,  nail  up  your  fig-trees,  look  again  to 
your  vines  in  particubu-,  destroy  wasps  and 
insects,  not  forgetting  snails.  Bud  your 
stone-fruit-trees,  and  preserve  seeds. 

in  the  Fiower-ffwrden,  Bring  out  yonr  cu- 
rious annuals  that  vrere  as  yet  in  frames, 
Ac.  clear  them  well,  and  wash  well  with  a 
Jight  pot  pierced  very  small ;  transplant  an- 
nuals into  the  borders,  &c. ;  select  carnations 
which  must  be  carefiiUy  preserved,  lay  them, 
as  also  double  sweet-williams,  &&  tiwsplant 
former  layen,  propagate  pinks  by  pipings ; 
set  out  perennial  planu,  clean  your  auri- 
culas, transplant  their  seedlings;  take  up 
remaining  bulbs,  propagate  the  double 
scariet  lyclmis,  &c.  by  cuttings;  mow  lawns 
and  walks,  cut  edgings,  and  clip  hedges ; 
destroy  weeds,  and  cut  away  decayed 
flower-stems. 

In  the  Nrnnety,  Bud  your  stone-iiiiit*trees ; 
grafted  trees  are  to  be  examined;  transplant 
seedling  firs ;  inoailate  and  lay  curious 
shmbs ;  water  freely,  and  destroy  weeds. 

In  the  Green'hmue,  Water  your  bearing 
trees  in  particular ;  give  them  new  soil ; 
propagate  exotics  by  cuttings,  Sec,  plant 
cuttings  of  snccnlenti;  bud  yonr  oranges 
■ud  lemons. 

In  the  Hoi-AMse.  Admit  air  in  calm  clear 
weather ;  propagate  pines  as  before  shewn ; 
water  moderately^  and  pay  attention  to 
your  exotics. 

AUGUST. 

KUehtn-gfrden.  Sow  a  full  crop  of  win- 
ter spinach,  also  cabbages,  brocoli,  savoys, 
winter  onions,  carrots  for  spring  use,  ra- 
dishesy  sonie  canliflowen  for  next  summer ; 
transplant  celery^  and  eartfa4q»  former 
trenchtngs;  sow  onall  salading,  lettuce, 
fonneb,  angelica,  ca^nus,  endive,  cole- 
wortsy  &C. ;  clean  yonr  beds  of  asparagus; 
earth-op  cardoons;  look  to  your  omons, 
garlic, and  shallots;  propagate  sweet-herbs ; 
gather  ieeds;  and  see  to  your  melons  and 
cucumbers,  which  will  now  be  in  bearing. 
Yon  nay  likewise  sow  tnmipa  for  a  late 
crop :  hoe  yonr  foimer  cropa  well  in  diy 


Ikfftffhnl-gardflk   Keep  yonr  waO-ftnit 
very  dean,  and  guard  against  bints  and 
'  ;  let  yonr  figs  have  n  4m  ^rpaam 


to  the  sun ;  look,  to  your  budded  trees :  you 
may  still  bud  early  in  this  month. 

In  the  Flower-garden,  Propagate  fibrous- 
rooted  plants;  water  generally;  propagate 
saxifrage  in  particular ;  sow  auricula  seeds, 
and  shift  those  plants  into  fi^sh  earth,  pick 
out  their  seedlings;  remove  carnation  layers 
and  pink  pipings ;  lay  carnations ;  sow  seeds 
of  biilbs,  also  of  the  anemone,  cyclamen, 
and  ranuncalns;  remove  late  flowering 
bulbs;  transplant  perennials;  clip  hedges; 
cut  edgings;  mow  lawns;  trim  flower- 
phmts,  and  gather  their  seeds;  plant  aatum- 
nal  bulbs;  and  destroy  weeds  very  care- 
fully. 

In  the  Nursery,  Water  freely;  transplant 
seedlings;  trim  evergreens;  bud  in  the  early 
days;  and  prepare  ground  for  transplant- 
ing. 

In  the  Green-house,  Shift  succulent  plants 
into  larger  vessels;  propagate  aloes  by  off- 
sets from  the  old  phmts;  inoculate  orange 
trees ;  and  water  so  as  to  keep  the  soil  from 
caking. 

In  the  Hot-house.  Water  freely  every 
other  day ;  shift  the  succession  of  pine-ap- 
ples into  larger  pots,  in  which  they  are  to 
bear;  give  but  little  water  to  ripening  pines^ 
lest  the  flavour  be  weakened. 

SKPTEMBBB. 

Kitcheni^arden,  Now  prepare  your  beds 
for  mnshrDoms,  makmg  them  of  the  best  fresh 
stable  dung,  in  which  the  best  spawn  should 
be  set;  if  heaVy  rain  should  foil  before  com- 
pleted, cover  with  long  dry  litter;  take 
care  only  to  cover  the  spawn  about  half  an 
inch.  Keep  these  beds  very  dry  in  winter; 
in  very  hot  weather  sprinkle  occasionally 
with  vrater.  A  mushroom  bed  will  pro- 
duce in  ^yfc  or  six  weeks ;  and  old  cucum- 
ber beds  vrill  often  produce  immense  num. 
bers.  Phmt  and  sow  lettuces;'  put  some 
also  into  fi:ames  for  winter  service.  Set  out 
your  young  canliflowen  into  a  nursery  bed, 
to  stand  the  winter.  Earth-up  the  Michael- 
mas cauliflowers,  and  urge  them  to  perfec- 
tion, watering  them  abundantly,  else  they 
will  be  stunted.  Transplant  your  young 
broooli.  Plant  out  your  late  savoys  and 
cabbages,  also  your  celery  and  coleworts. 
Earth-up  your. ridged  celery.  Tie  up  d|- 
dive  to  blanchy  and  plant  out  more  for  a 
succession.  Begm  to  blanch  the  mora  for- 
ward cardoons.  Weed  yonr  young  spinach 
and  winter  onions.  Hoe  your  turnips  In 
dry  weather  with  a  bold  hand.  Continua 
to  sow  small  saladinf^  chervil,  drc ;  and 
gaflier  yonr  ripe  seeds  in  foir  wtitbtr. 


GARDENING. 

H  tlu  Frvk^rarden.    Tliin  the  leaves  stimwberry  bed«,  plant  the  nmnen ;  pnm 

from  over  your  ripening  waUfniit,  espc  raapberries,  and  plant  the  young  sliootB ; 

f  icaUy  your  grapes;  hang  up  phiab  of  syrup  propagate  fruit  trees  by   layers  and   by 

every  where,  to  decoy  wasps  and  flies ;  suckers, 

gather  your  apples  and  pears;  prepare  fot  in  the Fhwer-garden.  Ptat  your  anricobr 

plantations  of  fruit  tretf ;  and  set  oat  straw-  plants  in  safe  places,  laying  them  on  their 

Denies  at  gbod  distances.  sides  to  throw  off  the  wet;  set  out  your 

In  the  flower-garden.    Plant  your  hya-  carnation    layers;    dress   your   flowering 

cinth  and  tulip  roots  for  early  bloom ;  pre-  shrubs ;  transplant  fibrous-rooted  flowering 

pare  beds  for  your  ranunculuses  and  anemo-  plants,  parting  the  roots  of  such  as  will  ad- 

hes,  sortuig  the  seed  late  in  tlie  mouth;  mit;  plant  all  kinds  of  bulbs;  prune  flower* 

look  to  your  carnation  layers,  and  to  your  ing  shrubs  j  plant  hardy  deciduous  flowen 

auriculas  that  are  in  pots;  sow  auricula  and  shrubs,  and  ever^jreens  to  hide  walls; 

^eed,  if  not  done  before ;  transplant  peren-  6n  and  pines  should  now  be  transplanted^ 

nials;  sow  seeds  of  bulbs;  plant  box;  dig  as  also  forest  trees  tu  general;  propagate 

borden;  roll  gravel  walks;  trim  flowering  them  by  layers;  transphint  such  layers  as 

plants;   propagate  fibrous-rooted  plants;  may  be  ready;  propagate  roses,  &c.  by 

transplant  pinnies,  and  other  knot-rooted  sudcers^  and  others  by  cnttings ;  set  your 

plants ;  as  also  flowering  shrubs  in  general,  seedlings  in  a  vrann  place;  trim  your  ever- 

In  the  Nurserif,    Transplant  evergreens,  greens,  phmt  box;   and  cut  hedges  and 

deciduous  shnfbs  and  trees;  prepare  ground  edgings. 

for  receiving  your  late  grafrs,  and  for  new  in  th^  Nnr$erf.  Propagate  by  layers,  and 

stocks ;   propagate  trees   and   shrubs  by  transpbmt  such  as  may  be  ready ;  proceed 

cuttings;  preserve  cherry  and  plum  stones  also  with  cnttings;  sow  haw  and  holly  ber- 

to  raise  stocks ;  and  destroy  weeds  and  nes ;  sow  acorns ;  set  out  seedlmg  stoeks 

bests  of  vermin.  forgnfring;  sow  plum  and  cherrystones; 

/«  the  Greenhoute.    Prepare  for  the  re»  tnnsphmt  hiureb ;  sow  beech,  and  various 

tnm  of  your  oranges^  ^c.  vriiich,  as  the  seeds  of  hardy  trees, 

weather  becomes  colder,  must  be  takea  in,  /„  ^j^  Green^hMtse,    See  that  your  shot* 

and  gradually  be  more  confined  in  regard  |en  fit  well,  and  have  all  your  baiches,  &c. 

to  the  atmosphere.  well  cleansed  and  repaired;  move  in  your 


In  the  Hot'liame,    Admit  air  only  when  plants  in  dye  tune,  if  not  done  before ; 

tlie  son  is  bright,  and  the  wind  from  a  vrarm  ter  occasionally,  but  in  small  qiiantity. 
quarter ;  water  your  pine  •plants  moderate-        /„  ^^  Hot-hmue.    See  that  your  tan-|dts 
ly ;  add  fresh  tan  to  your  piu;  and  prepare  -  are  in  proper  state,  and  set  yoqr  poU  in 

compostk  for  this  branch.  careMly. 

PCTOBEB.  HOTFMBER. 

JRiAen-garden.    Plant  beans  for  an  eariy        KUdun^garden.     Sow  beans,  peas,  ra- 

crop,  preferring  mazagans;  you  may  rflso  dishes,  small  sahiduig,  *c. ;  look  to  your 

BOW  some  hotspur  peas  for  the  same  pur-  celery  and  endive,  so  tliat  they  may  blanch 

pose ;  transplant  lettuces  for  vrinter  service,  well ;  attend  abo  to  your  cardoons ;  cot  down 

tod  sow  some  for  spring  use ;  cover  your  your  artichokes ;  give  air  to  your  cauliflower 

cauliflower  pUints;  set  out  your  cabbages ;  plants;  clean  your  spinach;  manure  and 

force  your  brocoli,  by  loosening  the  soil,  and  trench ;  you  may  sow  a  UttTe  carrot  seed, 

Uravring  it  around  their  stems;  clean  your  but  it  will  prove  a  precarions  crop;  weed 

winter  spinach,  tie  up  endive,  and  dress  your  spring  onions  carefiiUy, 
your  bed  c  f  aromatics;  plant  and  set  slips        In  the  FhUt-gurden,  Prune  and  nui  viiie% 

of  herbs;  dress  asimragus  beds;  eartliup  apricots,- &c.; plant v»all-trees, apples, pears, 

celery  arid  cardoons;  sow  small  sabding  cherries,  &c.;  clear  your  fig-trees  of  the  re- 

and  radishes,  also  carrots  for  spring  use ;  maining  fruit,  and  if  severe  frosts  come  on, 

dig  up  carrots,  parsnips,  and  pototoes ;  be-  cover  them  with  mats ;  plant  filberds,  and 

gin  trendiing  for  the  benefit  of  winter  ex-  in  general  aU  deciduous  fruit  trees  and 

Bosiire.  shrubs. 

In  ike  Frmt-garden.    Gather  your  late        In  the  Ftewer-garden.    Qean  your  bor- 

pean  and  apples ;  prune  and  nail  your  wall-  de« ;  phmt  perennials,  tulips,  ranuncuhises, 

trees,  also  your  standards,  when  the  leaf  sinemones,  crocuses,  nardssoses,  and  other 

has  ftOen;  phmt  gooseberries  and  currants,  bulbs;  prune  flowermg  shrubs;  transplant 

also  pme' them,  and  set  the  cuttings;  dress  hardy  shrabs;  phuit  forest  trees;  roU  grass 


OAR 

^mlks  and  lawniy  md  keep  your  gtmvel 
cleu;  prepare  good  compoat  for  your 
ilowen. 

In  ike  Nunerif.  Finish  all  tranaplanting; 
prepare  for  new  plantations ;  manure  well  $ 
and  shelter  seedlings  from  wet  and  from 
frost. 

/■  the  Gram-Jbiife.  Some  few  plants  will 
want  watering,  and  it  will  be  proper  to  keqp 
the  night  air  entirely  out 

/a  the  H§t-kau$e,  Make  a  moderate  fire 
at  night;  oo  sunny  days  you  must  open  a 
sash  or  two,  and  should  occasionally  bestow 
a  little  water  where  wanted. 

DECBNBBR. 

jKUoto-fonicii.  Ezaratne  your  cauli- 
flower plants  3  yott  may  sow  beans,  peas, 
dec.  if  the  weather  is  open;  keep  your 
mushroom  beds  dry ;  make  a  forcing  bed 
for  early  aqmragus;  trench  and  open  the 
vacant  soil,  giving  a  good  allowance  of  ma- 
jmre  where  wanted.    • 

In  tke  PruU-gmrdetL  See  that  your  wall- 
trees  are  firm,  and  cover  places  that  seem 
likely  to  canker,  cutting  away  all.  useless 
wood,  but  preserving  sufficient  bearing 
wood;  prane  fruit  trees  in  general,  and 
plant  out  if  the  weatlter  admits. 

Imthe  Fiower-gwrden.  Preserve  all  tender 
plants  and  seedlings  very  carefully ;  trans- 
plant and^lantas  wanted. 

/» the  Nurury,  Look  to  your  new  pba- 
tations ;  trench,  dig,  and  manure  liberally ; 
propagate  by  layers  and  suckers  of  hardy 
trees  and  shrube. 

in  tke  .GreewAiwtf.  Keep  your  ptonta 
clean,  and  water  occasionally. 
.  Intke  Hot'htmu,  Water  as  wanted;  keep 
up  a  doe  temperature  ^  you  may  commence 
for  early  cucumbers,  kidney-beans,  itMes, 
pinks,  &c. 

Qarobn  4md7.    See  Hbux. 

GARIDELLA,  in  botany,  so  called  in 
honour  of  Pieire  Oaridel,  M.  D.  a  genus 
«f  the  Decandria  Trigynia  class  and  order. 
Natural  order  of  Multisilique.  Rannncn- 
lacev,  Jussiett.  Essential  character :  calyx 
five-leaved,  like  p«'fcaU;  nectary  five,  two- 
lipped,  bifid;  capsule  three,  connected, 
containing  many  seeds.  There  la  but  one 
species,  riz.  O.  nigellastnun,  fennel-leaved 


OARLAND,  m  naval  affiiirs,  a  sort  of 
net  extended  by  a  wooden  hoop,  of  suffi- 
cient sise  to  admit  a  bowl  or  pUtter,  and  is 
used  by  sailora  as  a  locker  orcupbrard,  to 
coBt^uB  their  provisions,  being  hung  up  to 


•GAR 

the  boams  within  the  birth,  where  they 
commonly  mess  between  the  decks. 

GARUC,  in  botany,  see  Aluum.  Hiis 
root  has  been  subjected  to  chemical  analy- 
sis; when  distiUed,  it  yields  first  a  liquid 
sliglitly  coloured,  and  having  an  acrid  taste } 
tlien  a  thick  brown  oil,  and  abundance  of 
inflammable  air  and  carbonic  acid.  The 
liquid  in  the  receiver  emits  the  smeU  of 
ammonia  when  mixed  with  lime.  It  is  said 
to  consist  of 

Albumen,  Fibrous  nultter, 

Mucilage,  Water. 

GARNET,  in  mineralogy,  is  a  species  of 
the  flint  genus,  of  which  there  are  two  sub- 
species, viz,  the  precious,  and  common  gar- 
net. The  precious,  or  Oriental,  garnet,  is 
red,  but  of  various  shades ;  it  occurs  sel- 
dom massive,  more  often  disseminated,  and 
in  original  roundish  grains  and  small  pieces. 
It  occurs  most  commonly  crystallbed,  either 
as  a  dodecaedrou,  or  as  a  double  eight-sided 
pyramid.  Its  specific  gravity  b  about  4.3, 
and  it  consists  of 

Silica 55.75 

Alumina S7.25 

Oxide  of  Iron 36.0 

Maiganese 0.25 

yy.15 

Loss 0.75 

100 

Before  the  blow-ptpe  It  melts  into  a  black 
enameL 

Hie  common  garnet  is  brown  or  green, 
is  not  so  heavy  as  the  precious,  and  is  com- 
posed of 

Silica  26.46 

Alumina..... 22.70 

lime 17.91 

Iron 16.25 

tio.JSt 
Loss 16.68 

ijiio 

It  is  mora  easily  melted  than  the  precioui 
garnet. 

<*  The  garnet  varies  more  than  any  other 
gemi  both  in  the  form  of  its  crystals,  and 
m  ita  colour;  some  bemg  of  a  deep  red, 
some  yellowislt,  or  of  a  purple  tint,  and 
others  brown,  blackish,  and  quite  opaque. 
They  are  generally  of  a  spherical  form,  and 
never  crystallize  with  less  than  twelve  sides. 
The  prevailing  colour  is  a  fine  red,  and  the 
mean  sise  that  wf  a  large  pea,  ttiough  that 
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are  foond  from  the  nze  of  m  grain  of  sand 
to  three  or  four  inches  in  diameter.  Those 
imbedded  in  granite  are  in  general  of  the 
smallest  size,  but  at  the  same  time  the  most 
transparent  Among  the  garnets  which 
are  <kUed  Oriental,  may  be  distinguished 
three  different  shades,  known  in  commerce 
by  as  many  different  names.  The  garnet  of 
a  fine  red  colour,  and  free  from  any  mix- 
ture, is  called  a  carbimcle.  Garnets  are 
found  in  almost  every  country  where  primi- 
tive rocks  exfet  Switzerland  and  Boliemia 
are  the  two  countries  in  Europe  which  fur- 
nish them  in  tlie  greatest  abundance.  Those 
of  Bobemia  have  a  tint  of  orange  mixed 
with  the  red,  from  whence  some  liave  given 
them  the  name  of  rubies.  These  stones 
are  likewise  found  in  Hungary,  at  Pyma  in 
Silesia,  in  Spain,  and  in  Norway.  At  Ba- 
reith,  a  town  in  Germany,  garnets  are 
found  in  little  irregular  masses,  of  a  fine  red 
colour,  and  abundantly  disseminated  in  a 
green  semi*transparent  stone  called  serpen- 
tine. As  they  are  susceptible  of  a  fine 
polish,  the  inhabitants  form  them  mto  seve- 
ral prttty  trinkets  and  other  articles  of 
jewellery.  Black  garnets  are  met  with  in 
different  situations.  Ramond,  professor  of 
natural  history  at  Tarbes,  collected  some 
from  a  mountain  of  the  Pyrenees  in  the 
neighbourhood  of  Bar^e;  Rom^  de  1'  Isle 
foimd  them  in  the  diamond  mines  of  Bra- 
ail ;  and  Brongniart  tells  us  that  they  have 
been  discovered  in  a  volcanic  rock  near 
Vesuvius,  and  in  the  basaltes  of  Bohemia. 
When  garnets  are  perfectly  tranquireut,  and 
hard  enough  to  beu  a  fine  polish,  the  lapi- 
daries cut  them  into  fadts  to  be  employed 
as  jewels.  In  Bohemia  there  are  places 
where  they  work  the  garnets  which  are 
found  in  their  neighbourhood.  There  are 
workshops  also  at  Fribnrg,  in  Brisgaw,  for 
the  garnets  which  are  collected  from  seve- 
ral of  the  Swiss  mountains.  The  impure 
garnets  are  used  to  advantage  as  a  flux 
when  they  are  found  near  iron-mines,  as 
they  not  only  fiicilitate  the  fusion  of  that 
metri,  bnt  add  sonwtbing  to  the  mass  by 
contributing  the  portion  of  iron  which  gene- 
rally  enters  into  their  compocition.  The 
quantity  indeed  is  sometimes  so  great,  that 
they  have  been  said  to  yield  4026.  in  the  oof. 
and  consequently  worth  smelting  alone  for 
the  sake  of  their  produce.**  Seo  Wood's 
^  Zoogmphy,"  to  wliich  we  have  been  in- 
debted in  the  articles  Coal  and  Ficus. 

Garnet,  in  a  ship,  is  a  tackle  having  a 
pendant  coming  down  from  the  main-mast, 
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with  a  block  well  seized  to  the  maro*8tay, 
just  over  the  hatch-way,  to  which  a  guy  is 
fixed  to  keep  it  steady ;  and  at  the  other 
end  Is  a  long  tackle-block,  in  which  the  fall 
is  reeved,  that  so  by  it  any  goods  may  be 
hauled  and  hoisted  into  or  out  of  the  ship. 

GARNISHEE,  tlie  party  in  whose  hands 
money  is  attached,  within  the  liberties  of 
the  city  of  London,  so  used  in  the  Sheriff 
of  London's  court,  because  he  has  had  gar- 
nishment, or  warning,  not  to  pay  the  money, 
but  to  appear  and  answer  to  the  pfauntiff 
creditor's  suit. 

GARNISHMENT,  a  vraming  i^vcn  to 
one  for  his  appearance  for  the  better  fur- 
nishing of  the  cause  and  court. 

GARRISON,  in  the  art  of  war,  a  body 
offerees,  disposed  in  a  fortress,  to  defend 
it  against  the  enemy,  or  to  keep  the  inhabi- 
tants in  subjection ;  or  even  to  be  subsisted 
during  the  winter-season  :  hence,  garrison 
and  winter-quarters  are  sometimes  used  in- 
differently, for  tlie  same  thing ;  and  some- 
times they  denote  different  things.  In  the 
latter  case  a  garrison  is  a  place  wherein 
forces  are  maintained  to  secure  it ;  and  where 
they  keep  regukr  guard,  as  a  frontier  town, 
a  citadel,  castle,  tower,  &c.  Hie  gaitison 
should  always  be  stronger  than  the  town^ 
men. 

GARTER,  order  ofihe,  a  military  order 
of  knighthood|,the  most  noble  and  ancient 
of  any  lay-order  in  the  worid,  instituted  by 
King  Edward  III.  This  order  consists  of 
twenty-six  knighta-companions,  generally 
princes  and  peers,  whereof  the  Ring  of  Eng- 
land is  the  sovereign,  or  chief.  They  are  a 
college  or  corporation,  having  a  great  and 
litde  seal. 

Theur  officers  are  a  Prelate,  Chancellor, 
register,  king  at  arms,  and  usher  of  the  black 
rod.  They  have  also  a  dean  with  twelve 
canons,  and  petty  canons,  vergers,  and 
twenty-six  pensioners,  or  poor  knights.  The 
Prelate  is  the  head.  Tliis  office  is  vested 
in  the  Bishop  of  Windiester,  and  has  ever 
been  so.  Next  to  the  Prelate  is  the  Chan- 
cellor, which  office  is  vested  in  the  Bishop 
of  Sahsbury,  who  keeps  the  seals,  &c.  The 
next  is  the  register,  who  by  his  oath  is  to 
enter  upon  the  registry,  the  scrutinies, 
elections,  penalties,  and  other  acts  of  the 
order,  with  all  fidelity.  The  fourth  oflker 
is  garter,  and  king  at  arms,  being  two  dis- 
tinct offices  united  in  one  person.  Garter 
carries  the  rod  and  sceptre  at  the  feast  of 
St  George,  the  protector  of  this  order,  when 
the  Sovereign  is  present    He  notifies  the 


GARTER. 

eleettoMofnewknighU,  attends  the  solem-  ofpieces  of  goldin  finhioo  of  gvten,  the 

nity  of  their  iiifttallfttioiM>  carries  the  garter  ground  enamelled  blae,  and  the  motto  gokL 

to  the  foreign  princes,  &c»    He  is  the  prin-  The  manner  of  electing  a  knight  oompop 

dpal  officer  within  the  college  of  arms,  and  nton  uito  tiiis  most  noble  order,  and  the  ce- 

chief  of  the  heralds.  remonies  of  investiture,  are  as  follow:  when 

All  these  officers,  except  the  prelate,  the  Sovereign  designs  to  elect  a  companion 
have  fees  and  pensions.  The  college  of  the  of  the  garter,  the  Chancellor  belonging  to 
order  is  seated  in  the  castle  of  Windsor,  this  order  draws  up  the  letters,  whtdi  passing 
with  the  cliapel  of  St  George,  and  the  chap-  both  onder  the  Sovereign's  sign  manual  and 
ter-hoQse,  erected  by  the  founder  for  that  signet  of  the  order,  are  sent  to  the  person 
purpose.  The  habit  and  ensign  of  the  order  by  garter  principal  king  at  arms,  and  are 
are  a  garter,  mantle,  cap,  George,  and  collar,  in  this  manner,  or  to  the  same  efiect  ^  We, 
The  IVrar  first  were  assigned  the  knights  with  the  companions  of  our  most  noble  order 
companions  by  the  founder ;  and  the  George  of  the  garter,  assembled  in  chapter,  holden 
and  collar  by  Henry  VIII.  The  garter  this  present  day  at  our  castle  at  Windsor, 
challenges  pre-eminence  oirer  all  the  other  considering  the  rirtnous  fidelity  you  have 
parts  of  the  dress,  by  reason  that  fttim  it  the  shewn,  and  the  honourable  exploits  yon  have 
noble  order  is  denominated;  that  it  is  the  done  in  our  service,  by  vindicating  and 
first  part  of  the  habit  presented  to  foreign  nmintaimng  our  right,  &c.  have  elected  and 
princes,  and  absent  knights,  who,  and  all  chosen  you  one  of  the  compaipons  of  our 
other  knights  elect,  are  therewith  first  adorn-  order.  Therefore,  we  require  yon  to  make 
ed ;  and  it  is  of  so  great  honour  and  gran-  your  speedy  repair  unto  us,  to  receive  the 
deur,  that  by  the  bare  investiture  with  this  ensigns  thereof,  and  be  ready  for  your  in- 
noble  ensign,  the  knights  are  esteemed  com-    stallation  upon  the day  of  this  present 

panions  of  the  greatest  military  order  in  the  month,  Ac." 

vrorM.    It  is  worn  on  the  left  leg  between  The  garter,  which  is  of  blue  velvet,  bor- 

the  knee  and  calf,  and  is  enamelled  with  dcred  with  fine  gold  wire,  having  conunonly 

this  motto,  noMi  soit  qui  mal  y  pbnse  ;  the  letters  of  the  motto  of  the  same,  is,  at 

«. «.  *<  shame  to  him  that  thinks  evil  hereof."  the  time  of  election,  buckled  upon  the  left 

The  meaning  of  which  is,  that  Ring  Edward  leg,  by  two  of  the  senior  companions,  who 

having  laid  claim  to  the  kingdom  of  France,  receive  it  from  the  Sovereign,  to  whom  it 

retorted  shame  and  defiance  upon  him  that  is  presented  upon  a  velvet  cushion  by  gar- 

abovld  dare  to  thmk  amiss  of  die  just  enter-  ter  king  at  arms,  with  the  usual  reverence^ 

priie  he  had  undertaken,  for  recovering  his  whilst  the  Chancellor  reads  the  following  ad- 

lawfiil  right  to  that  crown,  and  that  the  bra-  monition,  enjoined  by  the  statutes.    **  To 

very  of  those  knigbts  whom  he  had  elected  the  hononr  of  God  onmipotent,  and  in  m»- 

into  this  order,  vras  such  as  would  enable  morial  of  the  Messed  martyr  St  George, 

him  to  maintain  the  quarrel  against  those  tie  about  thy  leg,  for  thy  renown,  this  noble 

that  thought  ill  of  it  garter;  wear  it  as  the  symbol  of  the  most 

Tlie  mantle  is  the  chief  of  those  vestments  illustrious  order,  never  to  be  fiiigotten,  or 
made  use  of  upon  all  solemn  occasions.  The  laid  aside ;  that  thereby  thou  mayest  be  ad- 
«olour  of  the  mantle  is  by  the  statutes  ap-  monished  to  be  courageous,  and  having  un- 
pointed to  be  blue.  The  length  of  the  tram  dertaken  a  just  war  m  which  thou  shalt  be 
of  theinantle  only  distinguishes  the  Sove-  engaged,  thou  mayest  stand  firm,  valiantly 
reign  fii>m  the  knights  companions.  To  the  fight,  and  successively  conquer." 
colhur  of  the  mantle  is  fixed  a  pair  of  long  The  princely  garter  being  thus  buckled 
strings,  antiently  woven  with  blue  silk  only,  on,  and  the  words  of  its  signification  pro- 
bttt  now  twisted  round,  and  made  of  Venice  nounoed,  the  knight  elect  is  brought  before 
goldandsilk,  of  the  colour  of  the  robe,  with  the  Sovereign,  vffao  pots  about  his  neck, 
knobs,  or  buttons,  and  tasseb  at  the  end.  kneeling,  a  sky-coloured  ribbon,  iriierennto 
The  left  shoulder  of  the  mantle  has  fix>m  is  appendant  wrought  in  gold  vritfain  the 
the  institution  been  adorned  vrith  a  large  garter,  the  image  of  St  Geoige  on  horse- 
garter,  with  the  device  Hom  soit,  6lc.  back,  with  his  sword  dravm,  encountering 
within  this  is  the  cross  of  the  order,  which  vrith  the  dragon.  In  the  mean  time,  the 
vras  ordained  to  be  worn  at  all  times  by  Chancellor  reads  the  following  admonition : 
King  Charles  I.  At  length  the  star  was  m-  **  Wear  this  ribbon  about  thy  neck,  adoined 
trodoced,  being  a  sort  of  cross  irradiated  vrith  the  image  of  the  blessed  martyr  and 
with  beams  of  silver.  soldier  of  Christ,  St  Geoige,  by  whose  imi- 

Tbe  collar  is  appomted  to  be  composed  tation  provoked,  thoa  mayst  so  oveipass 
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lM>tfa  prosperoiift  and  «dven«  adventures, 
that  Inving  stoutly  vanquislied  thy  enemies 
both  of  body  and  soul,  thou  mayest  not  only 
receive  the  praise  of  this  truisient  oombat, 
but.  be  crowned  with  the  palm  of  eternal 
▼ictory." 

Then  the  knight  elected  kisses  the  Sove- 
reign's hand,  thanks  his  Majesty  for  tlie 
great  hohour  done  himi  rises  up,  and  sahites 
all  the  companions  severally,  who  return 
their  congratulations. 

GAS.    This  term  was  first  applied  by 
Van  Helmonty  to  denote  the  permanently 
ehutic  exhalations  afforded  in  chemical  pro- 
cesses.   Dr.  Priestley,  whose  extensive  and 
Bucccssfhl  researches  into  this  department 
of  natural  philosophy  in  the  space  of  a  few 
years  produced  a  revolution  in  the  science 
of  chemutry,  used  the  word  air  as  tlie  gene- 
ric  term  for   permanently  elastic  fluids. 
Other  chemical  writera  of  great  reputation 
have  thought  fit  to  revive  Van  Helmont*s 
term,  and  confine  the  word  air  to  the  atmos* 
pheric  fluid.    As  this  has  been  found  con- 
venient, to  prevent  confosion  of  ideas,  it  is 
DOW  generally  adopted;  the  gases  which 
are  not  folly  treated  under  the  articles  of 
their  respective  bases,  will  properly  find  a 
place  here. 
Gas,  ammtnuaoaL    See  Ammonia. 
Gas,  carb^mae  aeUL    This  is  tlie  first  of 
the  elastic  fluids  that  appears  to  have  been 
distinguished  from  common  air,  though  its 
nature  was  not  properly  nndentood  till  it 
was  investigated  by  Dr.  Bbick.    Its  deadly 
properties,  as  it  is  met  with  in  subterranean 
cavities,  |Mtrticularly  the  celebrated  Grotto 
del  Cano  near  Naples,  occasioned  it  to  be 
distinguished  by  the  nameofspiritus  lethalis. 
Van  Helmont  first  gave  the  name  of  gas, 
from  a  German  word  equivalent  to  our  spirit, 
to  this  vapour  produced  from  burning  char- 
coal.   He  likewise  called  irspiritus  sylves- 
tris,  and  when  arisini;  from  fermented  liqnora 
spiritns  vinosus.    From  its  existing  in  the 
faielastic  state,  in  water,  it  was  called  fixed 
ah*,  a  name  which  Black  and  othen  long  re- 
tained ;  Bewley  termed  it  mephitic  air,  from 
its  great  abundance  in  nature  combined  with 
lime  in  the  form  of  chalk,  and  it  has  been 
named  the  cretaceous  and  the  calcareous 
a<ad,  subsequent  to  the  discovery  of  its 
acid  nature.    But  carinmic  acid  has  super- 
seded all  those,  since  it  appean  to  have  been 
ascertained,  that  its  radical  is  carbon.    Of 
this,  or  rather  of  charcoal,  according  to  the 
experiments  of  Divoiiier,  it  contains  twenty 
eight  parts  by  weight,  to  seventy-two  of 
fxygcn.    Guy  ton  Morveao  coDsideri  it  as 


composed  of  17.88  pure  carbon,  and  8t.tf 
of  oxygen. 

Carbonic  acid  gas  exceeds  every  other  in 
specific  gravity,  exc^t  tlie  sulphurous. 
Hence  the  vapour  in  the  Grotto  del  Cano, 
rises  but  a  little  above  the  surfoce ;  and  the 
choak  damp  of  miners,  which  is  this  gas,  lies 
on  the  ground.  Thus,  too,  when  it  is  emit* 
ted  from  a  fermenting  liquor,  it  first  fills 
thie  empty  portion  oi  the  vat,  displacing  the 
lighter  atmospheric  air ;  and  then  flows  over 
the  sides,  ahnost  as  water  would  do.  For 
the  same  reason,  if  a  bottle  filled  with  it  be 
inverted  over  the  flame  of  a  candle  at  some 
distance,  it  will  descend,  and  extinguish  it. 
According  to  tha  experiments  of  Mr.  Caven- 
dish, one  part  of  this,  mixed  with  nine  of 
atmospheric  air,  renders  it  incapable  of 
supporting  combustion. 

From  the  powerfol  attraction  of  carbon 
for  oxygen,  the  base  of  this  gas  is  not  easily 
decomposed;  but  Mr.  Tennant  effected  it 
by  introducing  phosphorous  into  a  coated 
glass  tube,  closed  at  one  end,  and  over  this 
powdered  marble.  ^  very  small  aperture 
only  being  left  in  the  other  end  of  the  tube, 
and  a  red  heat  applied  for  some  nunotcsy 
phosphate  of  lune  and  charcoal  were  found 
in  the  tube.  Dr.  Pearson  did  the  same 
with  phosphorus  and  carbonate  of  soda. 

Tlie  carbonic  acid  gas,  is  likewise  decom- 
posed in  part  by  hydn^gen  gas,  assisted  by 
electric!^.  In  a  gtass  tutNs  eight  Imea  in 
diameter,  De  Saussnre  exposed  a  eoinnui 
of  four  inches  in  height,  of  carbonic  add 
gas,  and  three  indies  of  hydrogen  gas,  over 
mercury,  to  the  action  of  the  dectric  fluid 
circufaitiiig  between  iron  oondactori,  for 
twelve  hoitfs.  Tlie  gases  were  at  first  ooa- 
deused  very  rapidly,  but  by  degrees  more 
and  more  slowly,  till  in  this  period  they  were 
reduced  to  four  inches.  Of  this,  one  inch 
was  absorbed  by  potash,  beipg  carbonic 
add  gas,  and  the  other  three  were  neariy 
pure  carbonic  oxide,  the  hydrogen  having 
formed  water  with  the  oxygen,  abstracted 
from  the  carbonic  add*  The  mercury  and 
the  conductors  were  but  very  Httle  oxyded. 
De  Saussure  bad  previously  found,  that  car- 
bonic add,  and  hydrogen  gases  standing 
together  over  mercury,  for  the  space  of  a 
twelvemonth  had  decreased  in  volume. 

Gas,  carbtmie  axidi,  Hiis  gas  was  first 
made  known,  by  Mr.  Cniickshank.  Dr. 
Priestley  had  observed,  that,  when  scales  of 
iron  mixed  with  charcoal»  or  with  carbonate 
of  barytes,  were  exposed  to  a  strong  heat, 
large  quantities  of  a  combustible  gas  wen 
axtricated;  wbidi  he  supposed  to  be  kwwj 
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Inflammble  air,  or  carbiiretted  bydrogen. 
He  conu'dered  tiito  as  a  strong  argnmoit 
against  die  modern  theory  of  the  formatibn 
of  water;  an,  from  the'  dryness  of  the  in- 
gredieniB,  which  were  premusly  exposed 
to  a  red  heat,  and  mixed  and  experimented 
upon  immediately,  and  the  quantity  evoWed, 
it  conid  not  be  accounted  for  npon  the  sup- 
position of  the  decomposition  of  water. 
Thia  objection  was  soccessfiiUy  combated 
by  Mr.  Cmickshank  showing  that  tbt  air 
did  not  contain  hydrogen,  but  was  an  oxide 
of  carbon.  It  is  equally  procured  from  the 
oxides  of  other  metals,  and  charcoal ;  but  in 
proportion  to  the  ikciUty  with  which  these 
give  op  their  oxygen,  the  carbon  is  more  or 
leas  saturated  with  it;  so  that  the  product 
is  a  mixture  of  carbonic  acid  gas,  and  car- 
bonic oxide,  the  proportion  of  the  former 
decreasing  as  the  process  is  continued. 

The  carbonic  oxide  gas,  freed  from  carbo- 
nic acid  by  washing  with  lime-water,  is  very 
little  lighter  than  atmospheric  air.  It  doea 
not  explode,  when  fired  in  atmospheric  air, 
but  burns  with  a  blue  lambent  flam#:  with 
oxygen  gas  it  detonates.  It  is  noxious  to 
animals.  Water  absorbs  about  a  fifth  only 
of  its  bulk.  It  IS  not  absorbed  by  the  pure 
alkalies,  and  does  not  precipitate  lime-water. 
If  it  be  mixed  with  hydrogen  gas,  and  passed 
throQgh  an  ignited  gtass  tube,  its  oxygen 
imites^with  the  hydrogen  to  Ibnn  water,  and 
eharooal  is  deposited.  De  Saussure,  jun. 
however  ascribes  this  appearance  of  carbo- 
naceous matter  lining  the  tabe,  to  the  action 
of  the  hydrogen  on  the  lead  in  the  glass,  as 
he  produced  it  by  hydrogen  alone  witii  a 
glass  tube ;  and  eoqld  not  by  hydrogen  and 
carbonic  oxide  in  a  tube  of  porcelain.  The 
purest  oxide  of  carbon  is  obtained,  by  pas- 
sing the  carbonic  acid  gas  through  red  hot 
charcoal 

Gas,  Aydrfljgm.  This  is  generally  obtamed 
from  the  reverse  of  the  process  ibr  the  de- 
composition of  water.'  Iron  moistened  with 
water  becomes  oxided,  by  decomposing  the 
!water;  but  this  process  is  very  slow.  If 
the  vapour  of  vrater  be  passed  through  a 
tube  containing  iron  wire  kept  at  a  red 
heat,  the  decomposition  will  go  on  with 
much  more  celerity.  But  the  readiest 
method  is  to  employ  an  acid,  as  the  sulphu- 
ric, dthited  with  five  or  six  times  its  weight 
of  water,  poured  on  iron 'filings  or  turnings, 
or  oin  ainc  in  small  pieces.  Zinc  afibrds-  it 
the  purest,  as  that  fr«m  iron  is  apt  to  be 
contaminated  with  oarbon.  Muriatic  acid 
dilalad  with  twice  or  tiirice  its  weight  of 


water,  may  be  employed,  but  it  is  less  eeeo- 
nomiofd. 

Hydrogen  gas  is  the  lightest  of  all  ponder- 
able substances,  particularly  if  received 
over  quicksilver,  and  freed  from  any  hnmi- 
'  dity  which  it  may  contam  by  exposure  to 
any  substance  that  attracts  water  strongly. 
When  perfectly  dry  it  is  free  from  smell,  but 
when  it  contains  mobtore  it  is  slightly  foe- 
tid. Though  highly  inflammable,  it  extin* 
guishes  burning  bodies  if  completely  enve- 
loped in.  it  without  the  contact  of  oxygen. 
It  is  incapable  of  supporting  life,  but  does 
not  appear  to  possess  any  directly  noxious 
quality,  as  It  may  be  breathed  for  several 
respirations,  or  even  nearly  a  minute.  Fired, 
in  combination  with  oxygen,  it  explodes 
very  loudly ;  but  if  kindled  as  it  escapes 
firom  the  extremity  of  a  capillary  tube  into 
the  atmosphere,  It  boms  calmly,  with  a 
white  flame,  the  colour  of  which,  however, 
may  be  varied  by  difllerent  substances  dis- 
solved in  the  gas.  It  is  thus  the  philoso- 
phical fireworks  without  smoke  or  smell  an 
fbnned.  If  a  tube  of  gbus,  metal,  or  any 
ebutic  material  be  held  over  a  jet  of  in« 
flamed  hydrogen  gas,  musical  tones  will  be 
produced,  varying  in  depth  and  strength, 
according  to  the  length,  diameter,  and  nm- 
terial  of  the  tube. ,  A  gbus  jarhas  a  similar 
eflect,  but  it  must  not  be  too  vride,  or  so 
narrow  as  to  extinguish  the  flame.  Dr. 
Higgins  first  discovered  this  property. 

A  very  high  temperature  is  genenlfy 
considered  as  necessary  to  produce  the 
combination  of  hydrogen  and  oxygen.  Blot 
compressed  the  two  gases  together  in  the 
syringe  of  an  air-gun ;  they  took  fire,  ex- 
ploded violently,  and  burst  the  syringe; 
but  here  the  temperature  was  sufficiently 
increased  by  the  pressure.  A  gentleman 
of  Orkney,  however,  introduced  nearly 
equal  quantities  of  the  two  gases  into  a 
glass  jar  over  mercpry,  which  stood  in  a 
room  without  fire,  and  with  little  light, 
firom  the  beginning  of  January  to  the  end 
of  May,  vrhen  he  found,  that  of  twelve 
cubic  inches,  three  and  a  half  had  disap- 
peared. The  residuum  was  still  a  mixture 
of  the  two  gases. 

The  chief  practical  application  of  hydro- 
gen gas  is  for  the  filling  air-balloons. 

Gas,  kffdrogem  anemated.  Scheele,  dis- 
solving tin  in  arsenic  acid,  observed  the 
extrication  of  an  inflammable  gas,  holding 
arsenic  in  solution.  Proust  afterwards  ol^ 
tained  it  by  digesting  arsenious  add  and 
imc  in  diluted  sulphuric  acid.    It  may  ba 
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procund  likewise  by  treating  anenions 
acid,  or  arsenic  and  iron  61ings,  or  arsenic 
and  tin  filings  with  mnriatic  acid ;  but  still 
better  by  treating  four  parts  of  granulated 
zinc  and  one  of  arsenic,  with  sulphuric  aci4 
diluted  with  twice  its  weight  of  water. 

This  gas  is  insoluble  in  water;  does  not 
render  lime  water  turbid  -,  mixed  with  atmos- 
pheric air  no  diminution  of  bulk  ensues,  but 
the  mixture,  when  fixed,  detonates  loudly, 
and  deposits  metallic  arsenic ;  it  has  an  alli- 
aceous smell;  it  extinguishes  burning  bo- 
dies, and  is  fiital  to  animals;  it  is  decom- 
posed by  oxygenated  muriatic  acid  gas.  If 
a  lighted  taper  be  immersed  in  a  phial  of 
this  gas,  it  is  instantly  extinguished ;  but  the 
gas  boms  at  the  mouth  of  the  phial  with  a 
lambent  white  fiame,  which  diffiises  white 
fames  of  arsenioos  acid.  If  it  be  inflamed 
in  aphial  withasmall  oiifice,  the  flame  gra- 
dually descends  to  the  bottom  of  the  phial, 
which  becomes  coated  with  crystallized  me- 
tallic arsenic  Two  parts  of  this  gas,  with 
one  of  oxygen,  will  explode  loudly,  and 
the  produqtB  are  water  and  arsenious  acid; 
9oap  bubbles  made  with  a  mixture  of  these 
gases,  explode  with  9l  blueish  white  flame. 
Equal  parts  of  the  gases  explode  with  a 
much  more  vivid  flame,  but  less  noise.  A 
stream  of  this  gas,  burned  in  a  hu^  re- 
ceiver filled  with  oxygen',  emits  a  blue  flame 
of  onconunon  splendour.  According  to 
Tropisdortf's  calculation,  a  cubic  inch  of 
the  gas  contains  about  a  quarter  of  a  grain 
of  the  arsenic  Its  specific  gravity  is  rather 
more  than  half  that  of  atmospheric  air. 

Gas,  atrlmretted  hydrogen.  There  are 
several  varieties  of  this  gas,  the  hydrogen 
holding  different  proportions  of  carbon  m 
aofaition,  according  to  the  process  by  which 
it  is  obtained. 

The  gas  of  stagnant  water,  which  may  be 
procured  by  stirring  the  miid  at  the  bottom 
with  a  stick,  and  ci^ecting  the  gas,  as  it 
rises  in  bubbles,  In  an  inverted  bottle,  is 
this  compound,  as  n  also  the  fire  damp  of 
eofll  mines.  Tlie  vapour  of  water  passed 
through  a  tube  containing  ignited  charcoal, 
consists  of  this  gas  and  carbonic  acid,  which 
may  be  separated  by  agitating  the  mixture 
with  lime  diflnsed  in  vrater.  The  vapour  of 
ether,  or  of  alcohol,  passed  through  a  red 
hot  tube  of  porcelam,  coated"  with  clay, 
affords  the  same  products,  if  three  parts 
of  concentrated  snlphnric  acid,  and  one  of 
alcohol,  be  distilled  in  a  glass  retort  with  a 
gentle  heat,  a  carboretted  hydrogen  comes 
«vcr.    This  is  distingmriied  by  the  namaof 


olefiant  gas,  from  its  property  of  forming  an 
oil  on  coming  into  contact  with  oxygenated 
muriatic  acid  gas.  If  five  measures  be 
mixed  with  six  of  the  oxygenated  muriatic 
gas,  as  rapid  a  diminution  takes  place  as 
when  nitrous  and  oxygen  gases  are  added 
to  each  other,  and  a  thin  film  of  oil  forms 
on  the  surfiice  of  the  water. 

Mr.  Henry  examined  these  and  ^ome 
other  varieties,  as  well  as  pure  hydrogen, 
with  a  particular  view  to  the  light  they 
were  capable  of  affording,  and  the  follow- 
ing are  his  tabulated  results : 
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Pure  hydrogen 

Gas  from  moist  charcoal 

oak 

dried  peat .... 

— — coal 

lamp  oil 

— stagnant  water 

vrax.. 

Pore  olefiant  gas 


Oxygen  ga^ 
required  tc 
saturate  100 
gaewurtift. 


Measure! 
of  carbonic 
add  pro- 
dooM. 


The  light  evolved  appeared  to  be  in  pro- 
portion to  the  oxygen  consumed,  so  that  the 
first  four  in  the  list  yielded  very  little ;  bnt 
the  last  much  exceeded  all  the  rest.  Its 
detonation  with  oxygen  gas  too  is  more  vio- 
lent than  that  of  any  other  inflammable 
gas,  .03  of  a  cubic  inch,  with  .17  of  oxygen 
gas,  being  sufficient  to  bunt  a  strong  glays 
tube. 

About  the  year  1792,  Mr.  Murdoch 
made  various  experiments  on  the  gas  fil>m 
coal,  peat,  and  other  substances,  as  a  sub* 
stitute  for  lamps  and  candles,  both  as  fixed 
and  as  moveable  lights,  and  in  1793  he  ap- 
plied it  to  the  purpose  of  lighting  the  exten- 
sive manufiwtoiy  at  Soho.  Light  was  pro- 
cured by  the  same  means  several  years  ago 
at  the  ovens  in  SbropsHire,  for  preparing 
coke  and  tar  on  Lord  Dnndonald's  plan. 
And  MX  or  seven  years  smce  a  projector  at 
Paris  lighted  up  his  house  and  gardens,  and 
proposed  to  light  the  streets  of  the  city  in  a 
simibir  way.    > 

The  varieties  above  ennmented  difier  in 
specific  gravity,  the  olefiant  gas  being  the 
heaviest,  and  that  from  charcoal  the  tight- 
est. Hiey  difier  likewise  in  the  qoantity 
absorbed  by  water,  which  takes  op  one- 
eighth  its  bulk  of  olefiant  gas,  one*sixty- 
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fonrlli  of  tliat  from  itagnant  pools,  tnd  still 
leisoftheottiera. 

Gas,  phoaphuretted  hydrogen.  This  maj 
be  procored  by  boiling  in  a  retort  a  Kttle 
phospbonis,  with  a  solution  of  pure  potash. 
The  phosphorus  should  be  first  melted 
noder  water  in  the  retort,  which  is  to  be 
emptied  when  the  pliosphorons  has  con- 
geided,  and  then  filled  widi  the  alkaline 
solntion.  Of  this  a  sofiScient  portion  is  to 
be  dispbMsed  by  hydrogen  gas.    Or  one 


tained  by  adding  dilute  mnriatic  add  to  « 
solution  of  sulphuret  of  potash  or  of  soda, 
which  evolves  it  with  violent  efferveseenee; 
or  by  pouring  diluted  sulphuric  or  nroriati^ 
arid  on  sulphuret  of  iron.  Sulphur  and  iron 
mixed  together  with  a  Httlo  water  likewise 
afford  it  by  distillation. 

Sulphuretted  hydrogen  is  particulaiiy 
characterised  by  its  oflisnsive  smell,  re- 
sembling that  of  rotten  eggs.  Like  the 
other  compounds  of  hydrogen  it  detonates 


part  of  phosphorus,   cut  into  very  small  if  mixed  with  oxygen  or  atmospheric  air, 

pieces,  and  two  of  finely  granulated  zinc,  and  then  fired,  and  bums  silently  tf  inflamed 

may  be  put  into  ten  parts  of  water,  and  six  as  it  comes  into  contact  with  them  from  « 

parts  of  concentrated  sulphuric  acid  added;  small  aperture.     If  three  parts  of  it  be 

the  gas  is    disengaged  in  small  bobbles,  mingled  with  two  of  nitrous  gas,  the  mix* 

which  cover  the  whole  surface  of  the  fluid,  ture  bums  with  a  yellowish  green  flame, 

smd  take  fire  on  readiing  the  air,  so  as  to  This  gas  is  decomposed  by  oxymnriatic 

form  by  their  succession  a  well  of  fire.  acid  gas,  by  sulphurous  acid  gas,  or  by  be- 

If  two  parts  of  phosphuret  of  lime,  bro*  ini;  kept  mixed  vritfa  atmospheric  air,  and 

ken  into  pieces  the  size  of  a  pea,  and  one  its  sulphur  is  precipitated.  If  passed  through 

of  hyperoxymuriate  of  potash  be  put  into  an  ignited  charcoal  it  is  converted  into  carbn- 

ale  glass,  or  a  Florence  flask ;  the  vessel  be  retted  hydrogen  gas.    It  precipitates  all 

filled  with  water,  and  six  or  eight  parts  of  metallic  solutions,   except  those  of  iron, 

concentrated  sulphuric  acid  be  poured  in  nickel,  cobalt,  manganese,  titanium,  and 


through  a  long-necked  funnel  reaching  to 
the  bottom ;  as  soon  as  decomposition  com- 
mences, flashes  of  fire  will  dart  from  the 
suHkce,  and  the  bottom  of  the  vessel  will  be 
illnmined  with  a  bemitiful  green  light. 

When  phosphuretted  hydrogen  gas  is  suf- 
fered to  escape  into  the  air,  as  it  issues 
from  the  retort  it  takes  fire,  and  a  dense 
white  smoke  rises  in  the  form  of  a  horison- 


molybdsna.  It  tarnishes  silver,  mercury, 
and  other  polished  metals,  and  immediately 
bhickens  white  paint 

This  gas  is  absorbed  by  water,  which  at 
55*^  Ukes  up  .86  of  its  bulk,  and  at  85**  only 
.78.  The  solution  exposed  to  the  air  be- 
comes covered  with  a  pellicle  <^  sulphur; 
and  deposits  sulphur  even  in  well  corked 
bottles.    A  few  drops  of  nitric  or  nitrous 


tal  ring,  enhffging  its  diameter  as  it  ascends.  >cid  likewise  precipitate  the  sulphur. 
It  detonates  when  mixed  suddenly  with  It  is  remarkable  that  sulphuretted  hydro- 
oxygen,  oxygenized  muriatic  acid,  or  ni*  gen,  which  contains  no  oxygen,  consisting, 
trous  oxide  gas.  By  standing  it  loses  its  according  to  Thenard,  of  29  hydrogen,  and 
property  of  spontaneous  ascension,  the  71  sulphur,  should  possess  the  properties  of 
phosphorus  being  deposited  on  the  inner  an  add,  reddening  litmus  paper,  and  unit- 
surface  of  the  vessel  containing  it.-  ing  with  the  alkalies  and  all  the  earths,  ex- 

Phosphuretted  hydrogen  gas  may  be  dis-  cept  alumina  and  siroon.  These  compounds 

aohed  in  about  four  times  its  bulk  of  distill-  are  soluble,  and  most  of  them  are  susceptt- 

ed  water,  at44<*  F^direnhdt,  and  unparts  to  ble  of  ciystalliation.     Tl^y  are  at  Ant 

it  a  bitter  taste,  and  strong  unpleasant  smell,  colourless,  but  by  exposure  to  the  air  be- 

Hus  sohition  speedily  converts  the  oxides  come  green,  or  of  a  greenish  yellow,  and  de- 

of  lead  and  mercury,  and  aitrate  of  silver  sit  sulphur.    At  length,  however,  the  sofa^ 

into  phosphurets  of  those  metals.    Nitrates  tion  again  becomes  colourless,  and  the  base 

of  lead,  mercury  aiid  arsefiic,  and  sulphates  is  found  ultimatdy  converted  into  a  sal- 

of  copper  and  iron,  are  acted  upon  by  it  phate.    Acids  disengage  their  sulphuretted 

more  or  less  slowly ;  but  some  of  the  phos-  hydrogen  gas.    Vanquelin,  having  Ihriviated 

pfanrets  then  formed,  are  changed  by  stand-  a  considerable  quantity  of  soda  manulac- 

ing  some  time  into  phosphates.  tared  in  France,  found,  after  some  weeks, 

The  ignis  fotnus,  or  jack  with  a  lantern,  a  white  transparent  salt,  crystaOired  in  t^ 

is  supposed  to  be  produced  by  this  gas,  trahedrsl  prisms,  terminated  by  quadian- 

arising  from  the  putrefoctioa  of  animal  sub-  gular  or  octangnhu'  pyramids.    Its  taste 

stances  in  swampy  pfaices.  was  acrid  and  intolerably  bitter,  and  it  had 

OAMf  nUphmretiid  Aydrogca.     This  gas,  a  slight  hepatic  smell.    It  did  not  predpi- 

foraseriy  termed  bepaitic  air,  may  ba  ob-  Uteany  of  the  earthy  nits,  except  thoae  of 
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•himim^  arcon,  and  yttria.    Som^  of  the'    NitiDgen  in  theaame  proptofti«ii  gavt  i  still 

German  chemifts  have  claned  it  as  an  acidi  thicker  substance,  and  of  a  deeper  yellow. 

by  the  name  of  the  hydrotfaian.  In  botli  these  experiments  much  of  flie 

The  waters  called  snlphareons,  or  hepa-  grease  of  the  machine  was  carried  down. 

tic,  as  those  of  Harrowgale,  are  solutions  Into  a  receiver,  of  three  inches  capacity, 

of  this  1^     They  are  recommended  as  a  pint  of  carbonic  add  gas  was  pamped, 

alteratives  in  cutaneous  affectioos;  against  .  and  then  rather  more  than -a  pint  of  oxy- 

worms,  in  gout  and  jaundice,  and  as  deob-  genixed  muriatic  acid  gas :  the  result  was 

struenU;  but  they  are  said  to  have  been  ofa  sap  green  colour,  bnt  still  ehstic.  Two 

veiy  mjurious  in  dropsy.  pints  of  the  gas  with  a  pint  of  hydrogen  was 

Qas,  murioHeiuid,    Muriatic  acid  exists  ofa  light  yellow  green,  without  any  fluid, 

in  a  separate  state  only  in  the  form  of  gas,  u>d  liigjUy  destructive  of  colours. 

bnt  its  attraction  for  water  is  so  strong,  This  gas  acts  poweHully  on  various  com- 

that  it  can  be  received  and  confined  only  bustible  bodies.    If  ibur  parts  of  it,  and 

over  mercury.      According   to    Kirwan,  three  of  hydrogen  be  put  into  a  bottle 

water  absorbs  rather  more  than  4^  times  closely  stopped,  inverted,  with  its  month 

its  bulk,  and  is  augmented  by  it  about  one  nnder  water,  and  the  stopple  be  taken  oot 

third :  in  Dr.  Thomson^  experiments  it  took  in  this  situation  after  tliey  have  thus  stood 

up  515  times  its  bulk  at  €0^  Fahrenheit    It  twenty-four  hours,  neariy  the  whole  of  the 

liquifies  ice  very  npidly,  and  the  tempera-  gas  vrill  have  disappeared,  and  the  remam- 

tnre  is  lovrered.    It  has  a  pungent  smell,  der  will  be  abiorbed  by  the  water.    The 

IB  fiital  to  animals,  and  extinguishes  flame,  hydrogen  may  be  combined  at  6nce  with 

first  imparting  to  it  a  greenish  tinge.    Its  the  oxygen  of  this  gas  by  the  electric  spark, 

bulk  is  increased  by  a  succession  of  electric  which  causes  them  to  detonate.     Pbos- 

ahocks,  which  Mr.  Henry  has  shewn  to  phorus  takes  fire  spontaneously  m  oxygenic^ 

arise  from  the  decomposition  of  water,  of  ad  muriatic  acid  gas;  so  do  perilectly  dry 

which  be  infers  from  his  experiments  60  powdered  charcoal  of  beech  wood,  and 

grams  hold  1.4  in  solutions.  'X^n  its  coming  almost  all  the  metals  in   fine  filings,   or 

into  contact  with  atmospheric  air,  a  white  very  thin  leaves.    About  a  cubic  inch  of 

dond  a  produced.    lirisson  gives  its  spe-  tlie  gas,  is  soffidcnt  for  a  grain  of  metal ; 

dfic  gravity,  atmospheric  air  being  1000,  at  the  bottom  of  the  vessel  should  have  a  little 

1450,  Henry  at  1730,  Kirwan  at  19S9.  For  wnd  on  it,  to  prevent  it  from  cracking ; 

its  other  properties  see  IVIvriatic  Acid.  and  the  temperature  should  not  be  less 

Gas,  Qxfgemied  murUtic  add.    This  gas,  than  70^    If  a  drachm  of  good  ether  bo 

vriiich  is  a  compound  of  the  preceding  with  thrown  into  a  three  pint  vessel  filled  with 

oxygen,  presents  another  anomaly  in  the  this  gas,  and  the  mouth  covered  with  a 

theory  of  acidification;   it  was  observed,  P^ce  of  paper,  a  circuhiting  white  vapour 

that  sulphuretted  hydrogen  resembles  an  ^H  arise  in  a  fHv  seconds,  which  will  soo» 

add  in  many  of  its  properties,  thongh  it  ^  followed  by  an  explosion  with  flame. 

contains  no  oxygen ;  and  we  here  find  the  For  the  rest  of  its  properties  see  Muri  a- 

radical  of  an  add,  which  with  a  certain  pro-  tic  ozycxnizbd  acid.  Nitric  acid  oas, 

portion  of  oxygen  ranks  among  the  most  and  Nitric  octd. 

powerful,  so  much  weakened  in  its  proper-  Oas,  nUrU  okidf,  or  nitrous  oai.    We 

ties,  as  even  to  be  denied  by  some  a  pUce  owe  our  first  knowledge  of  this  elastic 

among  the  adds.  fluid  to  Dr.  Priestley,  «rilo  called  it  nitrons 

This  gas  is  not  invisible,  as  it  has  a  green-  air.    It  may  be  formed  by  passing  ammo- 
isb  ydk>w  colour.     It  has  a  pungent,  snfib-  ^  niacal  gas  through  the  bbck  oxide  of  man^ 

eating  smell,  and  is  very  injurious  to  the  lungs;  ganese  heated  red  hot  in  an  eartheni  tube ; 

it  extinguisliei  burning  bodies ;  a  tempera-  bat  it  is  most  easily  obtained  by  abstract- 

tnre  of  40^  Fahrenhdt  reduces  it  to  a  liquid  ing  a  portion  of  iu  oxygen  from  nitrfc  acid, 

form.     Mr.  Northmore  condensed  nearly  For  this  purpose  fine  copper  wire,  or  cop* 

twa  pints  in  a  recdver  of  the  capadty  of  per  filings,  may  be  put  into  a  retort,  with  an 

Slhwhes,  in  which  state  it  was  a  yellow  eijual  weight  ofnitric  add,  diluted  with  four 

fluid,  so  extremely  volatile  as  to  evaporate  or  five  parts  of  water,  and  moderate  heat  ap- 

the  instant  the  screw  of  the  receiver,  was  plied ;  or  diluted  only  with  an  equal  qiian- 

opened.     A  pint  of  this  gas  being  injected  tity  of  water,  and  no  heat  employed.  After 

upon  half  a  pint  of  oxygen,  the  result  was  the  atmospheric  air  is  expelled  from  the 

a  thicker  substance,  that  did  not  evaporate  retort,  the  gas  that  comes  over  may  be  re- 

so  soon,  and  left  a  yellowish  mass  bdund.  cdved  in  the  pnearaatic  apparatus.    Other 


GAS. 

nnteto  dught  be  ctnployed  for  Ui«  aaroe  dUuted  with  five  or  fix  parU  bf  water,  may 

parpoce,  bot  mercniy  and  copper  appear  be  satarated  with  carbonate  of  ammonia,  and 

CO  afibrd  it  in  the  greatest  purity ;  and  the  the  solution  be  evaporated  by  a  very  gentle 

Wttcr  k  perhapa  preferable,  because  the  heat,  addU^g  occauonaily  a  little  of  the 

processi  goes  oo  more  regularly  with  it.  carbonate,  to  supply  what  is  earned  off. 

This  gas  is   colourless,   and   somewhat  Tlie  nitrate  crystallizes  in  a  fibrous  mass, 

hovier  than  atmospheric  air.    It  is  ex-  unless  the  evaporation  has  been  carried  so 

tremely  deleterious,  kilUng  even  insects  far  as  to  leave  it  dry  and  compact..  Tlia 

veiy  quickly,  and  destroying  plants.  Water  hitter  at  a  heat  between  ^b""  and  300° 

deprived  of  air  absorbs  about  one-nintli  of  its  sublimes  without  being  decomposed  ;at  S'iif 

bulk  of  this  ga<s  without  acquiring  any  taste  it  becomes  fluid,  and  is  partly  decomposed, 

Iromit;  and  a  boilmg  heat  expeb  it  again  partly  sublimed:  between  S40°  and  480^ 

oocfaanged.    If  the  water  contain  air,  the  it  is  decomposed  rapidly.    The  fibrous  is 

gas  is  partly'decomposed,  and  theabsorp-  not  decomposed  below  400°,  but  a  heat 

tioD,  though  in  reality  greater,  is  apparently  above  450°  decomposes  it ;  at  600°  a  kimi- 

leas,  from  tlie  nitrogen  evolved.     Water  nous  appearance  is  produced  in  the  retort, 

impregnated  with  earthy  salts,  does  not  w>d  nitric  oxide,  nitrous  oxide,  and  nitro- 

absorb  so  much;  a  solution  of  green  sul-  gen,  mixed  in   various   proportions,  ^are 

phate,  or  green  muriate  of  iron,  however,  evolved  j   at   70(f*   or  SOO'  an  explosion 

absorbs   it    rapidly,   and    becomes  dark  takes  place.     It  is  best  to  perform  the 

brown,  and  almost  opaque.    When  this  is  operation  over  an  Argand's  lamp,  as  tlie 

cfiecfed  over  mercury,  the  gas   may  be  heat  may  thus  be  brought  to  the  requisite 

expelled  unchanged  by  a  moderate  heat,  degree  speedily,  and  kept  from  going  too 

or  by  placing  the  solution  in  a  vacuum,  fi^r*    It  should  be  received  over  water,  and 

though  perhaps  not  the  whole  of  it.    Solu-  suffered  to  stand  an  hour  in  contact  vrith 

tions  of  nitrate  of  iron,  the  sulphates  of  tin,  it,  to  free  it  firom  any  nitrate  of  ammonia 

and  of  zinc,  and  muriate  of  zipc,  likewise  that  may  have  been  subhmed,  as  well  as 

absorb  it.  ^no  any  acid  suspended  in  it.    Dr.  Pfaff 

Nitrous  gas  has  no  add  properties.  It  recommends  mixing  very  pure  sand  vrith 
does  not  redden  vegetable  coburs,  but  un-  the  nitrate,  to  prevent  the  hazard  of  ex- 
pairs  them.  It  extinguishes  the  flame  of  plosion;  and  observes,  that  it  is  particu- 
a  omdle,  or  bumuig  sulphur,  and  the  larly  requisite  it  should  not  be  contaminated 
pbosplioric  light  of  animal  substances :  but  with  muriatic  acid.  One  pound  of  the  com* 
Bgbted  charcoal  continues  to  bum  m  it;  pact  nitrate  yields  4.25  cubic  feet  of  gas,  and 
lifted  phosphorus  bums  in  it  with  great  a  pound  of  the  fibrous  neariy  five  cubic 
splendour,  though  if  not  previously  kindled  feet 

it  may  be  melted  or  suUiined  in  it,  without  The  most  siagnhu'  property  of  this  gas 
taking  ^n;  and  Homberg's  pyrophorus  is  its  action  on  the  aninud  ^stem.  Dr. 
kindles  in  it  spontaneously.  Its  most  iro-  Priestley  had  found,  that  it  vras  fiital  to 
portant  property  is  its  affinity  for  oxygen  animals  confined  in  it.  Mr.  Davy  fint 
gas,  on  account  of  whidi  it  was  employed  ventured  to  respire  it,  which  he  did  to  con- 
by  Dr.  Priestley,  as  it  still  is  by  many,  to  siderable  extent  When  breathed  alone 
ascertain  the  quantity  contained  In  atmoa-  for  a  minute  or  two,  and  some  have  gone 
pherk  air.    See  Ecdiom  iter.  as  faras  four  or  Art  mmntes,  it  generally 

When  mixed,  with  oxygen  gas  red  fumes  produces  a  pleasant  thrillmg,  particuhrTy 

arise,  heat  is  evolved,  and  the  two  gases,  in  the  chest  and  extremities,   frequently 

if  in  due  proportion  and  both  pure,  disap-  vrith  an  inclination  to  laugh,  and  somettmcs 

pear,  being  converted  into  nitric  add.  an  irresistible  propensity  to  gesticulatioB 

Hus  gas  is  soluble  in  nitric  acid,  and  and  muscular  exertion.   '  The  mind  meao- 

altm    iu  properties    in  some    measure,  while  is  often  totally  abstracted  from  all 

withont,  boivever,  converting  it  into  ao  surrounding  objects.    Sometunes  its  efiecU 

add,  in  a  distinct  state  of  oxygenation,  as  are  not  entirely  dissipated  for  some  hours; 

some  liad  supposed.  and  it  is  remarkable,  that,  however  strong 

Gas,  nUroui  oxide.  This  is  the  gweoos  they  may  have  been,  no  sense  of  debiUty 
oxide  of  nitrogen,  or  of  aaote  of  some ;  a  or  languor  is  induced  after  they  have  sub- 
compound  of  nitrogen  with  a  still  less  pro-  sided.  On  a  few  individuals,  however, 
portion  ofoxygeotbui  the  preceding  gas.  It  Its  effects  have  been  unpleasant  and  de- 
is  not  to  be  obtamed  certainly  with  any  pressing;  hi  some  it  has  produced  con- 
purity,  but  by  the  decomposition  of  nitrate  vubioos,  and  other  nervous  symptoms; 
of  ammonia.    For  this  purpose  nitric  add  wid  on  some  it  has  had  no  sensible  effect 
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Indeed,  not  only  different  person*,  bat  tibe 
nme  indiyidnal,  will  be  variously  affected 
by  it,  periu|>s,  at  different  times.  Similar 
effects  have  been  produced-on  those  who 
have  'tried  it  abroad. 

In  debility  arising  from  residence  in  a 
hot  climate,  and  intense  application  to 
bnsinessy  this  gas  has  proved  a  complete 
remedy.  It  has  given  volnntary  power 
over  palsied  parts  vrhile  inhaled,  and  the 
subsequent  application  of  other  remedies 
has  effected  a  cure.  Dr.  IHaff  has  suggest- 
ed its  use  in  mehmcholia:  but  in  some 
cases  of  diis  disease  it  has  done  no  good, 
and  in  one  harm. 

Gas,  mtrogen  or  azotic.  Under  t|ie  article 
Atmosphere  it  has  been  observed,  that 
about  three  fourths  of  our  atmosphere  con- 
sist of  gas,  nnfit  to  maintain  combustion, 
or  support  life.  It  is  called  nitrogen  or 
azotic  gas,  and  is  a  little  lighter  than  at- 
mospheric air.  It  is  incapable  of  support- 
ing life,  or  combustion,  yet  a  small  portion 
is  absorbed  in  respiration.  It  is  not  in- 
flammable,  though  it  unites  with  oxygen 


This  gas  may  be  obtamed  from  nitrate  of 
potash,  exposed  to  a  red  heat  in  a  coated 
glass  or  earthem  retort,  or  in  a  gun  barrel, 
from  a  pound  of  which,  about  ISOO  cubic 
inches  may  be  obtained ;  but  this  is  liable, 
particularly  toward  the  end  of  the  process, 
to  a  mixture  of  nitrogen.  It  may  also  be 
expelled  from  the  red  oxide  of  mercmy, 
or  that  of  lead ;  and  still  better  from  the 
black  oxide  of  manganese,  heated  red  hot 
in  a  gun  barrel,  6r  exposed  to  a  gentler 
heat  in  a  retort  with  half  its  weight,  or 
somewhat  more,  of  strong  sulphuric  acid. 
To  obtain  it  of  the  greatest  purity,  how- 
ever, the  hyperoxymnriate  of  potash  is 
preferable  to  any  other  substance,  reject- 
ing the  portions  that  first  come  over  as 
being  debased  vrith  tlie  atmospheric  air  in 
the  retort.  Growing  vegetables,  exposed 
to  the  solar  light,  give  out  oxygen  gas,  so 
do  leaves  laid  on  water  in  similar  situations, 
tlie  green  matter  tiiat  forms  in  water,  and 
some  other  substances. 

Oxygeii  gas  has  neither  smell  nor  taste.^ 
It  is  a  little  heavier  than  atmospheric  air ; 


in  different  proportions^   forming  nitrons    under  great  pressure  water  may  be  made 


oxide,  when  the  oxygen  is  only  .37,  nitric 
oxide  when  it  is  .56,  and  nitric  acid  when 
.705.  It  is  one  of  the  most  general  ele- 
ments of  animal  substances.  With  hydro- 
gen it  forms  ammonia ;  and  Fourcroy  sug- 
gested, that  it  might  possibly  be  the  alka- 
ligenating  principle,  though  he  confesses 
tliere  are  no  facts  in  ^pport  of  this  con- 
jecture ;  the  name  of  alkaligen,  therefore, 
which  his  been  proposed  for  it,  is  certainly 
inadmissible.  It  dissolves  smal^  portions 
of  ph^phorns,  sulphur,  and  carbon. 

Gas,  oxygen.    This  gas  was  obtained  by 
Dr.    Priestiey   in  1774,  from  red  oxide 


to  take  up  about  half  its  bulk.  It  is  essen- 
tial to  the  support  of  life ;  an  animal  will 
live  in  it  a  considerable  time  longer  than 
in  atmospheric  air;  but  its  respiration  be- 
comes hurried  and  laborious  before  the 
whole  is  consumed,  and  it  dies ;  though  a 
fresh  animal  of  the  same  kh)d  can  still  » 
tain  life  for  a  certain  time  in  the  resid 
air. 

Combustion  is  powerfully  snpp<Ated' 
oxygen   gas:  any  inflammable  sobstan 
previously  kindled,  and  introduced  into  it^ 
burns  rapidly  and  vividly.    If  an  iron  or 
copper  wiro  be  introduced  into  a  bottie  of 


of  merciir}',  exposed  to  a  burning  lens,  oxygen  gas,  with  a  bit  of  lighted  touch- 

who  observed  its  distinguishing  properties  wood,  or  charcoal  at  the  end,  it  will  bum 

of  rendering  combustion  more  vivid  and  with  a  bright  light,  and  throw  out  a  num- 

eminently  supporting  life.      Scfaeele  ob-  ber  of  sparks.    Ilie  bottom  of  the  botUe 

tained  it  m  different    modes    in    1775;  should  be  covered  with  sand,  that  these 

and  in  the  same  year  Lavoisier,  who  had  sparks  may  not  crack  it    Mr.  Accum  says, 

begun,  as  he  says,  to  suspect  the  absorp-  a  thick  piece  of  iron  or  steel,  as  a  file,  if 

tion  of  atmospheric  air,  or  of  a  portion  of  made  very  sharp  at  the  point  where  it  is 

it,  in  the  calcination  of  metals,  expelled  it  first  kindled,  wUl  bum  in  this  gas.    If  the 

from  the  red  oxide  of  roercniy  heated  in  a  wire,  coiled  up  in  a  spiraf  like  a  corkscrew, 

retort.    Pric^Uey  called  it  dephlogisticated  as  it  usually  is  in  this  experiment,  be  moved 

air ;  Scbeele,  from  its  peculiar  property,  with  a  jerk  the  instant  a  melted  globule  is 

fire  air,  a  name  before  given  it  by  Mayow,  about  to  fidi,  so  as  to  throw  it  against  the 

or  empyreal  air.  side  of  the  glass,  it  will  melt   its   way 

Oxygen  gas,  forms  about  a  fourth  of  our  through  in  an  instant,  or  if  the  jerk  be  leas 

atmospherei  and  its  base  is  very  abundant  violent,  lodge  itself  in  the  substance  of  the 

in  nature.    Water*  contains  .85  of  it,  and  glass.    If  it  be  performed  in  a  bell-glass, 

it  exists  in  most  vegetable  and  animal  pro-  set  in  a  plate  filled  with'vrater,  the  globules 

dnctSy  addsy  salts,  and  oxides.  will  frequentiy  fine  the  vitreous  glasing  of 


GAS. 

• 

tt»  plate,  and  mute  with  it  lo  as  not  to  be  table  colotmy  inch  as  that  of  fitmiH,  or  red 

separable  without   detacfaing    tlie   glaie,  cabbage^  there  are  others,  howcTer,  the 

though  it  has  passed  through  perh^M  two  colour  of  which  it  destroys,  as  that  of  the 

inches  of  water.  red-rose.    The  effect  of  the  gas  upon  these 

As  oiygeo  gas*  appears  to  be  a  Tery  colours  is  simifaur. 

poweHul  stimulns  to  tilie  animal  oeconoroy,  The  saturated  solution  allows  the  gas  to 

it  has  been  applied  medicinally;    and  is  escape  at  a  very  moderate  heat,  and  by 

reported  to  have  been  of  great  service  in  boiling,  the  greater  part  is  expelled,  though 

many  cases  of  debility,  palsy,  nervous  af-  the  liquor  remains  acid,  apparently  from  the 

lectiona,  scrofiila,  rickets,  and  even  hydro-  presence  of  sulphuric  acid.    It  is  singubtf 

eephalus.  that  it  is  not  expelled  by  freexing;  but  still 

Oas,  fd^haivKs  and.    When  sulphur  is  remains  combined  ^th  the  ice,  and  ren- 

burnt  slowly,  a  gas  arises,  of  a  suffbcatitig  ders  it  so  heavy  that  it  sinks  in  water.    This 

pungent  smell,  consisting  of  sulphur  com-  Act  shews  diat  this  gas  has,  comparatively 

bined  with  oxygen  in  less  proportion  than  is  with  otters,  little  tendency  to  pass  into  the 

requisite  to  form  sulphuric  acid,    tliis  was  aeriform  state.    The  fireexing  of  the  sohi- 

known  to  the  earlier  modem  chemists,  and  tlon  takes  pbce  at  a  fow  degrees  below  32. 

Stahl  examined  some  of  its  combinations  ;  When  two  parts  of  the  gas  are  mixed  with 

Prieatley  showed  it  was  permanently  ehutic;  one  part  of  oxygen  gas,  if  the  mixture  it 

BerthoUet  pointed  out  its  difference  from  kept  over  mercury,  they  do  not  acton  each 

the  snlphuf ic  add ;  and  Fourcroy  and  Van-  other.    But  if  a  small  portion  of  water  la 

qneHn  completed  its  examination.  introduced,   they  gradually  combme  and 

In  the  mode  above  mentioned,  it  is  very  form  sulphuric  add,  a  fact  explained  by 

difficult  so  to  regulate  the  combustion,  as  Mr.  Murray,  on  the  supposition  that  the 

to  obtain  it  free  fh>m  sulphuric  add,  which  water  exerts  a  strong  disposing  affinity  to 

is  formed  when  the  sulphur  bums  with  a  this  add,  or  to  speak  more  intelligibly,  ac- 

certnin  degree  of  rapidity ;  so  that  it  is  cordmg  to  the  explanation  of  disposing  af- 

oommonly  made  by  subtracting    oxygen  finity  given  under  our  article  Chbmistrt, 

ftom  sulphuric  add,  by  some  other  inllam*  the  water  attracks  the  sulphureous  gas,  and 

maUe  substance.    The  metals  answer  the  by  depriving  it  of  its  state  of  elastic  fluidity, 

porpose,  but  siidi  as  do  not  decompose  renders  it  capable  of  more  readily  unitii^ 

wnter  should  be  employed,  otherwise  more  with  the  oxygen,  which  b  also  effected  by 

or  less  hydrogen  will  be  evolved.    Tin  or  a  Uke  action  of  the  water;  and  as  these 


answers  best ;  one  part  of  which  combine  into  sulphuric  add,  which  is  more 

be  put  into  a  retor^  with  two  of  con-  soluble  than  the  sulphureous,  the  process  ig 

ceotrated  sulphuric  add,  and  heat  applied,  still  more  facilitated,  and  goes  on  progres- 

It  should  be  recdved  over  mercury,  as  sively  until  the  efl^t  is  completed.     By 

ter  aborbs   it,  taking  up   thirty-three  passing  a  mixture  oH  oxygen  gas,  and  snl- 


timee  its  bulk.  pbureous  add  gas,  through  a  tube  heated 

Tliis  gas  is  above  twice  as  heavy  as  at-  to  redness,  they  instantly  combine,  and  sul- 

mosphcric  air :  it  kills  animals  very  speedily^  phuric  add  is  formed. 

and  extinguishes  bumii^  bodies.     Erom  The  acid  combines  with  facility  with  the 

tills  latter  property  it  has  been  reconmiend-  alkalies,  forming  salts  denominated  sulphites, 

ed,  when  a  chinmey  u  on  fire,  to  throw  a  which  differ  considerably  from  tb^' salts 

spoonful  or  two  of  flowers  of  sulphur  into  formed  by  the  sulphuric  acid.    Thfiifiaste  is 

the  grate.    It  whitens  and  gives  lustre  to  sulphureous;  they  am  decomposed  by  a 

•flk,  and  is  useful  in  bleaching  woollens,  hi^  temperature,  their  add  being  either 

F^eah  prepared  muriate  of  tin  decomposes  expelled,  or  a  portion  of  sulphur  being 

it,  soiphur  being  deposited,  and  the  muriate  driven  o4  >n  which  case  they  become  sul- 

oxygeniaed.      Mr.   Norflimoro   has   con-  pbates ;  Uicy  are  also  decomposed  by  the 

densed  it  by  pressure :  and  Monge  did  flie  greater  part  of  the  acids,  and  then  the  sol- 

if  with  the  addition  of  artificial  cold,  pbureous  add  is  disengaged   with   effer- 


According  to  Dr.  Thomson,  it  consists  of  vescence.    Tlie  alkaline  sulphites  are  mom 

snlphor  sixty-eight  parts,  oxygen  thirty-two.  soluble  than  the  sulphates  in  water,  the  earthy 

One  hundred  grains  of  water  take  up  5  sulphites  less  so.   All  these  salts  are  convert- 

graiuB  of  thisgas,  or  f5  parti  by  measure ;  ed  into  sulphates  by  exposnreto  theaCmoa- 

or,  according  to  Dr.  Thomson,  8.S  grains,  pheric  air,  or  by  the  actkm  of  any  substanoa 

equal  to  S3  times  its  volume.    The  solution  capable  ofafiToiding  them  oxygen.  Ibeysu^ 

baa  a  pmm^ent  disagreeable  odour,  and  an  fer  this  change,  for  example,  by  defli^iatioa 

acid  taste.    It  nddcM  some  of  the  vege.  with  nitre.    See  SuLraoUMWt  Aon^ 
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TABLE, 

She  wing  the  absolute  Weights  and  specific  Gnvities  of  Gasesi  and  the  Quantity  of 

each  absorbed  by  Water. 

Tenperatore  60^  Fahrenheit,  Barometer  29«8. 


B.  BrissoD ;  Cr,  Cniichshaak ;  D.  Davy ;  DaL  Dalton ;  Dei.  Deiasan ;  IL  Heniy ; 
K.  Kirwan;  S.  Shackbmib;  T.  Thomson ;  Th«  Tbenvd ;  Tr.  Tromsdorff: 


KIND  OP  GAS. 


Weight 

of  100  cubic 

ladies  in 


Nitric  acid 

Snlphoroas 

Vapour  of  ether 

Muriatic  acid 

VapoUrof  alcohol 

Nitrous  oxide 

Carbonicacid  * 

Ditto Ditto 

Muriatic  acid 

Sulpfanietted  hydrogen 

Nitric,ozide 

Nitric  oxide 

Oxygen  gas 

Sulphuretted  hydrogen .. 

Oxygen  g«s.... ^ 

Atmospheric  fiir 

Azotic  gas 

Azotic  gas 

Carbonic  oxide 

Olefiantgas 

Hydro  carburet  from  } 

stagnant  water ( 

Ditto  from  coal 

Ditto  from  ether. 

Anunonia 


Ditto 

ArsenicatedhydnMengas 

Hydro  carburet,  from  ) 
alcohol ) 

Ditto  from  water  over  I 
ignited  charcoal.«... ) 

Hydrogien  gas 

Phosphuretted  hidrogen. 


Water,  the 
SundwdetlOOO. 


76. 
70.215 

et.f 

59.8 
5l.5t 
50.1 
46.5 
45.5 
44.7? 
56.17 
37. 
.34.5 
34.74 
34.286 

31. 

30.535 

30.45 

30. 

28.18 

20.66 

20.2 
20. 
18.16 
18. 


16. 

14.5 
2.613 


SPECIFIC  GRAVITY. 


3. 

2.75 


1.985 
1.84 
1.802 
1.765 

1.465 

1.36 

1.39 

1.36 

1.35 

1.2279 

1.21 

1.20 

1.185 


0.715 
0.713 
0.6499 


04031 


Air,  the 
Sundaid. 


2425 
2240 
8250 
1929 
2100 
1615 
1500 
1470 
1430 
1231 
1193 
1105 
1127 
1142 
1103 
1000 
985 
980 
967 
905 

666 

650 
645 
585 
580 
529 

516 

468 
84 


Antho- 
rity. 


D. 
K. 
Dal. 
K. 
Dal. 
•». 
K. 
D. 
B. 
Th. 
K. 
D. 
D. 
K. 
K. 
S. 
fi. 
D. 
Cr. 
DeL 

Dal. 

Dal. 

Cr. 

K. 

D. 

Tr. 

Cr. 

Cr. 

K. 

... 


Kvmherofcttbic 

inchce  abtorbed  b jT 
100  int-he*  of  w»ter. 


3300. 

86. 
108. 

51500. 

5. 


108. 
3.7 

1.53 

2.01 
12.5 

1.40 


47500. 


1.61 
2.14 


T, 

H. 
H. 

T. 

H. 


H. 
H. 

H. 

H. 
DaL 

H. 


D. 


H. 
H. 


•  Of  temperature  100"  Fahrenheit,  and  foree 
t  Of  tamperatnrt  190''  Fahrenheit,  and  force 


30  inches  of  Mercury. 
;  30  inches  of  Mercur>v 
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GASSENBI,  (Pbtbs),  id  biography,  t 
irery  eminent  pbtlMopher  and  mitheipati- 
cinn,  and  one  of  the  most  illiistrions  oma- 
menti  of  France,  In  the  seventeenth  cen- 
tury, wai  born  m  the  year  1592,  at  Chan- 
tenier,  about  three  miles  (Vom  Oigne,  in  Pro- 
vence. He  afforded  early  evidence  that 
he  possessed  a  lively  and  mquiaitive  genius, 
and  a  happy  memory,  which  determined 
his  parents,  though  they  were  but  in  mode- 
rate circumstances,  to  bestow  upon  him  tha 
best  education  in  their  power.  When  he 
was  only  lour  years  of  age,  in  conaeqaence. 
of  the  piooi  impressions  which  had  been 
made  on  his  mind,  he  was  accustomed  to 
act  the  preacher  among  his  playmates }  and 
soon  afterwards  he  began  to  discover  his 
taste  for  astronomy,  by  takiug  delight  m 
gaaing  at  the  moon  and  stars,  when  the  at- 
mosphere was  unclouded. 

llie  pleasure  which  hc^  took  in  contem- 
platuig  the  heavens,  often  led'  him-  to  retire 
to  unfrequented  spots,  where  he  might  feast 
his  eyes  without  being  dbtnrbed ;  by  which 
means  his  parents  were  frequently  obliged 
to  seek  for  him  under  anxiety  and  appre- 
hensions for  his  safety.  When  be  was  of 
a  proper  age  to  be  sent  to  school,  he  was 
placed  under  the  instructions  of  an  excellent 
roaster  at  Digne,  where  he  made  a  rapid 
progress  in  the  knowledge  of  the  Latin 
tongu^  and  also  acquired  a  pre-eminence 
over  his  school-fellows  in  rhetorical  exer- 
cises. Afterwards  he  was  sent  to  study 
philosophy  for  two  years,  under  an  able 
proHissor  at  Aix ;  and  at  the  expiration  of 
that  period  returned  to  his  father's  house  at 
Chantersier. 

He  had  not  been  long  at  home,  however, 
before  he  was  invited  to  teach  rhetoric  at 
Digne,  when  not  quite  sixteen  years  of  age ; 
and  about  three  years  afterwards  he  was 
appointed  to  fill  the  vacant  chair  of  pbilo- 
•ophy,  in  the  University  of  Aix.  During 
his  residence  at  Digne,  be  had  sedulous^ 
prosecuted  his  studies  in  the  learned  lan- 
guages, mathematics,  and  astronomy,  and 
after  a  diligent  examination  of  the  dffterent 
systems  of  philosophy  among  the  ancients, 
embraced  that  of  Epicurus,  of  which  he  after- 
wards proved  himself  >the  most  ingenious 
defender  in  modem  times.  When  he  en- 
tered upon  his  philosophical  professorship 
at  Aix,  notwithstanding  that  the  anthori^ 
•f  Aristotle  was  still  acknowledged  in  al- 
most all  the  public  schools,  Oassendi,  after 
the  examples  of  Vives,  Ramus,  and  others, 
ventured  publicly  to  expose  the  defects  of 
his  system.    ITie  lectitfes.  which  contained 


his  oeosines  of  thp  Aristotefian  philosophy, 
delivered  in  the  indu-ect  form  of  paradoxi- 
cal problems,  were  published  under  the  title 
of  *^  Exercitationes  Paradoxicse  adversns 
Aristotelem."  This  work,  which  gave  great 
offence  to  those  whostfll  retained  their  pre- 
deliction  for  scholastic  subtlety,  obtained 
the  author  no  sipall  degree  of  reputation 
with  several  learned  men,  particnhrly  with 
Nicholas  Peiresc,  the  president  of  the  Um- 
versity  of  Aix,  who  determined  to  procure 
for  him  a  situation  in  the  churdi,  in  whicb 
he  should  be  enabled  to  purnie  bis'favou- 
rite  studies  at  his  leisure,  and  without  any 
molestation.  Afrer  Gassendi  had  entered 
into  holy  orders,  through 'the  interest  of 
Peiresc,  and  Joseph  Walter,  prior  of  Val- 
lette,  he  vras  promoted  to  a  canonry  in  the 
cathedral  church  of  Digne,  and  admitted 
to  tlie  degree  of  doctor  of  divuiity :  and 
afterwards  received  the  appointment  of 
warden,  or  rector  of  the  same  church.  In 
consequence  of  these  promotions,  he  r^ 
signed  his  professoiship  at  Aix,  and  redrii^ 
to  Digne,  applied  hunself  closely  to  his  phi- 
losophical and  astronomical  pursuits. 

Among  his  other  works  which  he  wrote 
in  tliis  place,  was  a  second  book  of^his  *'  Ex* 
crcitatiooes  Paradoxics,"  intended  to  ex* 
pose  the  futility  of  the  Aristotelian  logic. 
It  was  his  first  intention  to  pursue  tfaa 
plan  still  furtlier;  but  the  violent  oppo- 
sition which  he  met  with  from  some  of 
the  zealous  and  powerful  advocates  for  the 
authority  of  Aristotle,  induced  hhn  (b  desist 
fhrni  all  direct  attacks  upon  his  philosophy. 
.Still,  however,  he  professed  his  attachment 
to  the  system  of  Epicurus,  and  defended  it 
with  great  leammg  and  ability. 

From  Lucretius,  Laertios,  and  other  an- 
cient writera^  he  undertook  to  frame  a  con- 
sistent scheme  of  Epicurean  doctrine,  in 
which  the  phenomena  of  nature  are  imme- 
diately derived  from  the  notion  of  primary 
atoms.  But  he  was  aware  of  the  funda- 
mental defect  of  this  system,  and  added  to 
it  the  important  doctrine  of  a  divine  super- 
intending mind,  fVom  whom  he  conceived 
the  first  motion  and  subsequent  arrange- 
nient  to  have  been  derived,  and  whom  he 
regarded  as  the  wise  governor  of  the  world. 
He  strenously  maintained  the  atomic  doc- 
trine m  opposition  to  the  fictions  of  the 
CartesTan  philosophy,  which  were  at  that 
time  obtamhig  great  credit;  and  partich- 
larly  asserted  in  oppoaitSon  to  Des  Cartes^ 
the  doctrine  of  a  vacuum.  On  the  subject 
of  morals,  he  ei^lained  the  permanent  plea- 
sore  or  indolence  of  Epicums,  in  a  ^>wnfr 
U8 


6ASSENDL 

perfecUj  cooaitteiit  with  tiie  pnreit  pre-  nent  matfamatidiiit  of  te  age,  and 

cepte  of  virtue.    In  the  year  16f 8,  Ga§-  tioned  with  'Galileo,   Gilbert,  and   Det 

lendj,  for  the  sake  of  extendiDg  hit  acqnaia-  Carks. 

tance  with  the  learned,  visited  Holland,  His  conmentaiy  npon  the  tenth  book  of 

where  his  philosophical  and  literaiy  merit  Diogener  Laertios,  ^ords  sufficient  proof 

soon  procured  him  many  admirers  and  of  his  profound  eniditioni  and  his  deep  skill 

friends.    While  he  was  in  that  country  he  in  the  tanguages. 

wrote  an  elegant  and  judicious  spology  for  We  hawe  already  mentioned  his  oppoei* 

his  friend,  the  learned  Meiienne,  in  rq>ly  tion  to  the  philosophy  of  Des  Canes,  by 

to  the  censures  of  Robert  Fludd,  on  the  which  he  divided  with  that  great  man  the 

subject  of  tlie  Mosaic  philosophy.    After  philosophers  of  his  time,  almost  all  of  whom 

iiis  return  to  France>.  he  continued  his  phi-  were,  either  Cartesians  or  Gassendbti.    At 

losophical,  and  particularly  his  astronomical  one  time  a  coolness  took  place  between 

studies,  punning  with  great  care,  a  series  those  two  eminent  characten,  In  oonse- 

of  celadal  observations,  in  order  to  com-  qnence  of  irritating  ezprcssidns  which  had 

plete  his  system  of  the  heavens.    Being  escaped  from  both  their  pqns,  during  the 

called  by  a.  hiw-soit  to  Paris,  he  there  course  of  their  philosophic  warfare.    The 

formed  an  acquaintance  with  the  men  most  Abb^  d'Estrees,  afterwards  C>ardinal,  with 

distinguished  for  science  and  leamuig  in  the  design  of  bringing  about  a  reconcilia- 

ftat  capital,  and  by  his  agreeable  manners,  tion  between  them,  invited  them  bott  to 

as  well  as  rq^utation,  secured  the  esteem  of  dinner,  in  company  with  many  of  their  com- 

persons  of  high  rank  and  quality,  and  in  mon  friends,  among  whom  ¥rere  &ther  Mer^ 

particular  of  Cardinal  Richelieo,  and  of  his  aenne,^  Roberval,  the  Abb^  de  Marolles, 

brother  the  cardinal  of  Lyons.    Owing  to  Sic    At  the  time  fixed,  all  the  expected 

the  application  and  interest  of  the  latter,  guests  made  their  sppeaiance,  excepting 

In  the  year  164!^  Gassendi  was  appouted  Oassendi,  who,  during  the  preceding  nightt 

legius-^rofessor  of  the  mathematics  at  Paris,  had  been  attacked  by  a  severe  conq^laint, 

TUs  institution  being  chiefly  intended  for  which  prevented  him  from  venturing  abroad, 

astronomy,  onr  author  read  lectures  on  that  As  the  cause  of  his  absence  was  explamed 

science  to  crowded  auditories,  by  which  he  after  dinner,  the  Abb6  d'Estrees,  carried 

acquired  great  popul:irity,  and  rose  to  high  his  whole  comply  along  with  bun  to  Gas* 

expectations.    But  the  fiitignesof  thatap-  sendi's  apartments,  where  they  had   the 

pofaitment  were  more  than  liis  strength,  al-  pleasure  of  hearing  the  two  philosophera 

ready  reduced  by  too  intense  ap|{lication,  make  mutual  acknowledgments  of  their  hn- 

was  able  to  bear ;  and  having  caught  a  cold,  proper  vrarmth  and  irritability,  and  gene* 

which  brought  an  inflammation  upon  his  rously  dechuing,  that  whatever  difienence 

Inn^^  he  was  obliged,  in  the  year  1647,  to  hi  opmion  might  afterwards  snbsbt  betweea 

quit  Parii^  and  to  return  to  Digne  for  the  them,  it  should  produce  no  nnfiivonrabte 

bentrfit  of  his  native  air.    After  having  his  efiect  open  their  ftjbidship. 

health  m  some  measure  re-established  by  Gassendi  was  the  first  person  who  ob* 

the  intermission  of  his  studies,  m  the  year  served  the  transit  of  Meitnry  over  the  son. 

1653,  he  retnred  again  to  Paris,  where  he  Kqrfer  had  predicted  that  it  vrouhi  take 

published  the  lives  of  Tydio  Brahe,  Coper-  pfaure  on  the  7th  of  November,  1631.    Gm« 

nicus,  Purbach,  and  Regiomontanus;  and  sendi,  who  wm  then  at  Paris,  made  doe 

then  resumed,  with  as  much  intenseness  as  preparations  to  observe  it,  and  after  having 

ever,  his  astronomicaihiboars.    His  feeble  for  some  time  mistaken  the  appearance  of 

state  of  health,  however,  was  now  nneqnal  that  planet  for  a  solar  spot,  became  at 

to  such  exertions,  which  brought  on  a  re-  length  sensible  of  his  error  by  the  rapidity 

turn  of  his  disorder:  under  which,  with  the  of  its  movement;  and  took  car«  to  caico- 

aid  of  too  copious  and  numerous  bleedings,  faite  the  time  of  its  cgreas  from  the  sun's 

he  sunk  m  1655,  when  in  the  sixty-thurd  disk,  as  well  as  its  distance  from  the  sa^a 

year  of  his  age.    A  little  before  he  expired,  vertical  point 

be  desired  hb  secretary, to  by  his  hand  ftom  Oassendi's letters,  it^ipears,  that 

npon  the  region  of  his  heart;  Whidi  when  he  was  often  consulted  by  the  most  cele* 

he  had  done,  and  remarked  on  the  feeble  brated  astronomers  of  his  thne,  as  Kepler, 

state  of  its  pulMtion,  Gassendi  said  to  Hb,  Longomootauus,  Snell,  HeveUus,  Galileo, 

^  You  see  how  frail  Is  the  life  of  mauT  Kircher,  BuUiald,  and  others;  and  his  la* 

which  were  the  last  words  he  nttered.    He  hours  certainly  entitio  him  to  a  hig^  ng^ 

k  ranked  Iqr  Banvw  among  tiie  moat  emi^  MMOf  thefiNndeii  of  thaiilbniiad|ddle* 
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tvplij.    GMtendiposiessedalaiseaiid  ¥•-  tided,  and  its  action  is  increased  l^  a 

loablje  libraiy,  to  which  he  added  an  astro-  temperature.    The  food  is  not  merely  re* 

Domical  and  philosophical apparatas,  which,  «  daced  to  ?ery  minate  parts;  its  taste  and 

on  account  oftheiraccancyand  worth,  were  smell  are  quite  changed;  its  sensible  pro- 

imrcfaased  by  the  Emperor  Ferdinand  III.  perties  are  destroyed,  and  it  acquires  new 

and   afterwards    deposited,     with    other  and  ^ery  different  ones.  This  fluid  does  not 

choice  collections,  in  the  Imperial  library  act  as  a  ferment,  it  ii  a  powerful  antiseptic, 

at  Vienna.    The  MS8.  wliich  he  left  behind  and  even  restores  flesh  ahvady  putjified. 

him,  and  the  treatises  formerly  published  Two  things  are  well  known  with  respect  to 

l»yhiniBelf,  were  printed  together,*  acoom-  the  substances  contained  in  the  stomach. 

pnnied  by  the  author's  lUe,  and  published  1.  They  contain  phosphoric  acid  i  and,  9. 

hj  Sorbiere,  in  six  volumes .  fblio,  1658.  they  have  the  power  of  coagulating  milk, 

They  consbt  In  the  philosophy  of  Epicurus ;  and  the  serum  in  the  blood.    What  the  coa- 

the  author^  own  philosophy ;  astronomical  gulatiug  substance  i^,  has  not  been  discover- 

wofks;  the  lives  ii  Peiresc,  Epicurus,  Co-  ed,  but  it  is  supposed  to  be  not  very  soluble 

penucus,  Tycho  Brahe,  Purbeck,  Regio-  in  water,  since  the  mside  of  a  calf  s  stomach, 

montanns,  John  MuUer,  Sec.  a  refotation  of  after  bemg  steeped  in  water  six  hours,  and 

the  meditations  of  Des  Cartes ;  and  epistles,  then  weU  washed,  still  furnishes  a  liquor  oi| 

and  other  treatises.  Infusion  which  coagulates  milk. 

GA8TEROSTEUS,  the  sHd^^ufc,  In        GASTROBRANCHUS, in  natural  histo- 

aataral  history,  a  genoS  of  fishes  of  the  order  ^y,  a  genus  of  fishes,  of  the  order  Cartilaginei. 

noradcl  Generic  character :  body  cannate  Generic  character :  mouth  beneath,  fiimish- 

Mi  each  side,  somevrhat  lengthened,  and  co-  ^  ^y,  pectinal  teeth,  m  a  double  row  on 

irered  wifli  bony  plates ;  dorsal  fin  smgle,  ^jj^h  ^e,  body  eelsbaped,  cannate  beneath 

with  distinct  spines  between  it  and  the  head;  by  a  soft  fin,  two  ventral  spiracles.    G. 

irentral  fins  behind  the  pectoral,  but  above  ceecus  or  the  hagfish,  is  about  five  mches  m 

the  sternum.    There  are  thirteen  species,  feogtb,  in  the  European  seas,  but,  in  those 

G.  aculeatus,  cftr  three  spmed  st«ckle-back  of  India  attams  the  length  of  a  common 

is  found  in  almost  aU  the  firesh  waters  of  ^eL    Its  appearance  is  very  simibr  to  that 

Europe,  and  is  about  three  mches  long,  and  ^f  the  bunprey.    It  is  characterised  by  the 

in  the  beginning  of  the  summer  displays  the  circumstance  of  exhibiting  no  traces  of  the 

OMMt  beautiful  corabuation  of  brigh^red,  eiistence  of  such  an  organ  as  the  eye.    It 

fine  ottve  green,  and  silveiy  whiteness.    It  j,  reported  by  naturalists,  that  the  hag-fish 

Is  extremely  active  and  rapid^  and  is  parti-  ^j  ^ften  enter  the  mouths  of  fishes  fixed 

tsahvly  iivnrioos  in  fish  ponds,  as  it  devours  <m  the  hook  of  the  angler,  and  gnaw  a  pas- 

the  spawn  of  the  fish.  It  is  highly  voraaous,  g^^  through  their  bodies,  devouring  aU  bat 

and  is  reported  to  have  swaUowed  m  the  ^^  b^nes  and  skin.     Its  suUUnce  is  so 

spaceoffivehours,seventy-fonryoungdace,  j^igUy  giutinoas,  that  a  bifge  vessel  of  sea 

about  a  quarter  of  an  uch  m  length.    In  water  vrill,  in  a  short  time  after  the  Uving 

the  fens  of  linootashire,  these  fish^  appor  c«cus  is  pUwedm  it,  become  of  the  consist. 

In  immense  numbers,  and  have  been  Ire-  ^^  of  jelly. 

qnently  sold  at  the  rate  of  a  halfpenny  per  Jnwrhitmrfnfm  .  i.r^  A^r  h^A. 

hariKl.  They  have  been  often  most  success-  .  GATE,inarchitectnre,a  large  door,  lead- 

mf  applied  as  manure  for  land.  "«» ^^  B"!"*  entrsnce  mto  a  city,  town, 

GASTRIC  i-ice.  a  fluW  of  the  utmost  castle,  palace,  or  otiier  considenible  build- 

Importance  in  rp;oc.s.  of  digestion.    It    Sl^l'^lSl!^  o?!!^^ 
dees  not  act  indiscrimmately  on  aU  sab-    bofwss,  coadies,  or  waggons,  Ac 

atances,  nor  is  it  the  same  m  all  animals,  nor  GAVELKIND,  a  tenure  or  custom  be* 

does  it  continne  always  of  the  same  nature,  longmg  to  lands  jn  the  county  of  Kent,  by 

avcn  in  the  same  animal,  it  changes  accord-  vriiich  the  lands  of  the  father  are,  at  his 

ii^  to  drcnmstances.  No  certain  Acts  have  death,  equally  divided  amongaU  his  sonst 

yet  been  estabhahed  as  lo  the  nature  of  the  or  the  hmdof  a  deceased  brother,  fai  case  ha 

gastric  juice:  it  is  however  completely  as-  leaves  no  issue,  among  all  the  brethren, 

certained  that  it  acts  with  a  chemical  energy  This  is  by  some  called  antient  soccage- 

ia  dissohring  fbod :  it  attacks  the  saiftce  of  tenure :  the  custom  came  from  onr  Saxon 

bodies,  unites  to  the  particles  «f  them,  which  ancestors,  amon^  whom  the  inheritsnce  of 

It  carries  off,  and  cannot  be  separated  fimn  hmds  did  not  descend  to  the  eldest;  but  to 

them  by  filtration.    It  operates  with  more  all  the  sons  alike;  and  the  reason  why  it 

tBdnpUiljtheBoretfaeibodisdi-  was  ratahiad  la  K«itis»becnnse  the  Kentish 


GAU 

meD  were  not  conquered  by  the  Nonnaof 
in  the  time  of  WitBim  I. 

The  pa^cular  civtoins  attending  thij 
tenure  are,  that  the  heir,  at  the  age  of  fiiteea, 
floay  give  or  sell  his  lands  in  gavelkind;  and 
fhoogh  the  father  is  attainted  of  treason  and 
felony,  and  suffers  death,  the  son  shall  in- 
herit A  wife  shall  be  endowed  of  a  moiety 
9f  tlie  gavelkind-lands,  of  which  her  husband 
died  seised,  during  her  widowhood,  Like- 
Urise  a  husband  may  be  tenant  by  curtesy 
pf  half  his  wife's  tonds,  without  having  any 
issue  by  her;  but  if  be  marries  agi^in,  not 
baling  imie,  he  forfeits  his  tenancy. 

GAUGE-PQINT,  of  a  solid  measure,  tiie 
diameter  of  a  drcle,  whose  area  is  equal  to 
the  solid  cpnient  of  tiie  same  measore.  Ilius, 
the  solidity  of  a  wine-gallon  being  231  cu- 
bic inches,  if  you  conceive  a  circle  to  contain 
so  many  inches,  the  diameter  of  it  will  be 
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second  agent  in  tiic  calculation.    Thus,  if  4 
cooler  be  a  paraUelognm  of  250  inches  long, 
and  84.5  broad,  tliese  measurements  being 
multiplied  together,   will  give  an  area  of 
21,125  inches,  which  bemg  divided  by  282, 
tlie  number,  of  inches  in  an  ale  gallon,  the 
result  will  be  74.9  gallons :  or  if  the  pro* 
duct  had  been  divided  by  <003546,  the 
quotient  would  have  been  74.90^5,  which 
|s  much  the  same.    We  have  in  tbis  case 
supposed  the  area  tq  have  peipendicuiar 
sidoT,  only  one  inch  in  depth.    U  the  sides 
be  six  inches  deep,  the  foregoing  result,  viz* 
74.9,  should  be  midtiplied  by  6;  which  would 
then  give  449.4  gallons  tp  be  the  measure- 
ment of  the  cooler.  Where  the  sides  shelve 
in,  as  in  most  tubs,  or  project  out,  as  in 
bell  casks,  regularly  increasing  or  decreas- 
ing from  the  top  to  the  bottom,  the  whole 
length  at  top,  and  tlie  whole  lengtb  at  hot- 


17.15 ;  and  that  will  be  the  gauge- point  of    tom  most  be  added  U)getfaer,  and  be  halved 


wme-measure.  And  an  ale-gallon,  contain- 
ing 282  cubic  inches,  by  the  tame  rule,  the 
gauge-point  for  ale-measure  will  be  foimd 
to  be  19.15.  Af^er  the  same  manner,  may 
the  gauge  point  of  any  foreign  measure  be 
obtained ;  and  from  hence  may  be  drawn 
this  consequence,  tliat  when  the  diameter 
of  a  cylinder,  in  inches,  is  equal  to  the 
gaoge-point  of  any  measure,  given  like^rise 
in  indies,  every  inch  in  lengtii  tliercof  will 
contain  an  integer  of  the  same  measure, 
e.  gr.  in  a  cylinder  whose  diameter  is  17.15' 
inches,  every  inch  in  height  contains  one 
entire  gallon  in  wme  measure ;  and  in  ano- 
ther, whose  diameter  is  18.9.^  inches,  every 
Inch  in  length  contains  one  ale-gallon. ' 


so  as  to  give  the  medium  length ;  and  tbe 
sl^ne  to  find  a  medium  of  the  two  breadth* 
at  top  and  bottom.  Tliesc  mediums  being 
multiplied  tpgetlierwill  give  an  area,  which 
being  multiplied  by  the  depth  in  inches 
will  shew  the  true  contents,  m  either  wine, 
ale,  or  com  measiire,  according  to  the  divi- 
sor used.  When  the  bottom  shelves  equally', 
the  measurement  at  the  centre  will  be  a  true 
medium;  but  if  the  bottom  is  uneven  and 
irregular,  you  must  take  various  measure- 
ments in  different  parts;  then  add  the  whole 
together,  and  divide  by  the  number  of  mea- 
surements, or  dips,  and  the  quotient  will, 
in  general,  be  a  fiiir  medium.  If  the  ves^ 
•el  is  triangular,   pentagonal*  or  anywise 


GAUGER,  a  king's  officer,  who  is  ap.    polyanguhu*,  the  area  most  be  ascertained 


pointed  to  examine  all  tuns,  pipes,  hogs- 
heads, and  barrels,  of  wipe,  beer,  ale,  oO, 
honey,  Sx,  and  give  them  a  mark  of  allow- 
ance before  they  are  sold  in  any  place  with- 
in the  extent  of  his  office. 


by  the  ordinary  rules  in  Geometry,  which 
see. 

In  circular  vessels  yon  must  multiply  the 
fquare  of  the  diameter  by  .002785  for  ale, 
or  .003399  for  wine:  divide  the  former 


GAUGING, is tfaeartofascertainingtbe  measure  by  359.05,  the  letter  by  294»12, 

contents  of  casks,  vats,  and  other  regularly  and  tbe  quotients  will  be  ale  ol'winegd- 

formed  vessels,   either  In  wine  measure,  ^^^^  respectively. 

which  has  231  cubic  inches  to  the  gallon;  Where  you  Inive  an  oval  vessel  to  men- 

in  ale  OMasure,  which  hftt  282  to*  the  gal-  nre»  ascertain  the  tnmsvene  or  longest 

loBy  orincora  measore,  which  has  2150.42  diameter,  and  the  conjugate,  or  shortest 

fnbic  mehes  to  the  bnsbel.    To  find  the  diameter;  multiply  them  together  and  di- 

eontents  of  a  vemet  of  a  redilioear  form,  vide  as  above. 

yon  mnst  ascertain  tte  number  of  square  Prismatic  vesieis  afe  measured  aecordmg 

inches  on  its  sorfiice,  which  behsg  divided  to  the  first  exphinalion,  ibd  frustmted  of 

l»y  the  foregoiiif  nnmbers  (according  as  yon  pyramidical  veawis  are  disposed  of  in  the 

nse  wine,  ale,  er  com  measure,)  will  give  same  nnuniar  «s  thoae  whose  side  or  sides 

^e  eoBlena  in  gallons.  But  in  this  we  snp-  rqgnbrly  angment»or  mceMrsn.  Thmcated 

pose  the  viissel  to  be  only  one  inch  in  eones,  likewise,  cqmt  under  the  same  mie  • 

depth ;  if  mote,  the  nomber  of  iaehes  from  only  treating  tfieir  terminatiom  as  circle^ 

te  fofiwa  u>  the  bottom  mmt  bwoma  a  iwtnd  af  oompatiqg  them  m  squares,  0^ 
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rectilinear  baiei.  The  followiiig  very  easy 
node  of  Mcerttunaog  the  coiitmits  of  a  co- 
nic finistnim  ii  pven  by  the  ingeniona  New- 
ton. Multiply  each  diameter  (t.  #•  of  top 
and  bottom)  by  il§elf ;  then  the  one  by  tin 
other,  and  the  aggregate  of  thoee  prodncti 
by  the  altitade ;  multiply  alao  the  last  pro- 
doct  by  78539|  (the  superficial  content  of 
ndrele  whoaa  diameter  it  1000);  a. third 
part  of  the  product  is  the  meaBure  of  the 
Iruftmm. 

Therefore,  when  T^nels  have  their  lidei 
composed  of  straight  ribs,  proceediog  in 
right  lines  from  one* to  the  odier  end  of  the 
conic  thntnim,  the  measurement  is  cUly 
made;  thus  we  may,  without  difficulty,  ns- 
certain  the  contents  of  great  coppen,  masb- 
ing-tubsy  conk>binns,  and  a  great  variety  of 
similar  veneUi    But  we  rarely  see  casks  of 
any  descriptioo  formed  by  the  union  of  two 
finstrated  cones ;  their  usnal  shape  is  more 
spheroidal;  thht  is,  they  have  an  arched 
or  swelling  coarse  from  the  bong  to  the 
chine  or  end:  consequently  these  contain 
more  than  such  as  are  truly  conical.    This 
occasions  the  necessity  for  allowing  some- 
thmg  for  the  bulge  or  swell,  and  of  taking 
the  diameter  nt  the  centre,  between  the 
bong  and  the  chine,  wliich  diameter  wiU 
give  a  true  medium.    Hw  thtcknem  of  the 
cask  nmy  easi%  be  ascertained  by  aid  of 
caubre  compams  applied  to  the  proper 
part.    The  length  of  the  cask  may  be  mea- 
sured internally,  by  pnttmg  a  rod  or  wan<i 
in  at  the  tap  hole,  and  the  intenml  diame- 
ter may  be  taken  in  a  similar  way  at  the 
bong ;  but  such  can  only  be  done  when  the 
cask  is  empty,  or,  at  least,  opened  for  the 
puipose :  whereas  casks  tliat  are  filled  and 
sealed  must  often  be  measured;  fi>r  this 
purpose  the  calibre  compasses  are  extremely 
useful,  since  they  embrace  the  outside  mea- 
ttire.  To  correct  the  computation,  we  must 
HsnaUy  allow  an  inch  and  a  half  in  the  whole 
length,  and  the  same  in  the  whole  diameters 
at  the  bung  and  diine,  thus  exteriorly  takeuy 
tw  the  thickness  of  the  cask  itself.  This  de- 
duction being  made,  we  mnst  compute  ac- 
cording to  the  form  or  sweU  of  the  staves.  If 
they  be  much  raised,  we  multiply  the  difier- 
eace  between  the  diameter  at  the  bung,  and 
at  the  end,  by  .7 ;  if  lem  raised,  or  swelling, 
we  multiply  the  difference  by  .65 ;  if  neariy 
itraigbt,  by  .6)  and  if  rectilinear,  or  truly 
conical,  by  M :  the  product  added  to  the 
diimeter  at  the  end,  or  head^  will  give  n 


mean  diameter.  Suppose  the  diameter  with 
in  the  bm^  to  be  32  inches,  at  the  head 
24,  and  that  the  length  within  be  40;  the 
difference  between  32  and  24  b  8,  which, 
multiplied  by  .7,  gives  5*6 ;  add  thereto 
the  diameter  at  the  head,  24,  and  the  me- 
dium will  be  iS9.6  ;  multiply  by  the  length 
40,  and  divide  by  S59.05,  tM  the  quotient 
will  be  ale  gallons  97.4.  And  thus,  with 
the  oflier  multipliers,  according  to  the  ap- 
parent bujge  or  swell  between  the  bung 
and  the  chinei  and  according  to  wine  or  ate 


To  find  the  uHage,  or  quantity  of  liquor 
deficient  in  a  cask,  we  have  the  following 
rale.    Take  the  diameter  at  the  bimg,  and 
ascertam  the  number  of  inches  and  parts 
that  are  dry,  say  that  of  29  inches  IS  be 
dry ;  also  that  the  whole  cask  measures  80 
gallons.    Divide  the  dry  inches  IS  by  29, 
the  bung  diameter;  the  quotient  will  bo 
«t46 ;  find  the  two  fint  figures,  .44,  under 
V.  8.  in  the  annexed  table,  and  its  sequent 
will  be  .4238,  to  which  add  a  proportional 
part  for  the  8,  and  the  whole  sequent  will 
be  .4343,  which  multiplied  by  the  contents 
of  the  cask,  will  shew  a   deficiency  of 
34,661  gallons.    This  measurement,  how- 
ever, applies  to  cylinders  only ;  if  the  cask 
be  conical,  you  must  find  the  mean  diame- 
ter, which  should  be  deducted  from  that  at 
the  bnag ;  and  noting  half  the  difference, 
which  is  to  be  deducted  from  the  wet  inches 
and  reserved.    Then,  as  the  mean  diameter 
is  to  100,  so  is  the  reserved  difierence  to  n 
versed  line  in^  the  table ;  and  if  the  seg- 
ment/to  be  found  in  the  table)  be  multi- 
plied, as  before  shewn,  into  the  contents, 
the  product  vrilt  be  the  quantity  of  liquor 
in  the  cask. 

ExumpU.  Let  the  bung-diameter  be  32, 
the  mean-diameter  29.6,  and  the  whole 
measure  97.4  gallons:  my  there  be  19 
inches  wet :  ^ 

From  32.0  ¥Vom  90 

deduct  29.6  take    1.2 


retfain   2.4 
itihalfbTi 


remans  17.8  wiaerved. 


Now  as  29.6  is  to  100,  so  is  17.8  to 
•60,  the  versed  sine.  The  segment  to  60  is 
.6265 ;  whidi  multiplied  by  97.4,  the  whole 
contents,  the  product  gives  61  gallons  of 
liquor  remaining.  By  working  upon  fiie 
diy  inches,  yeu  would  hare  foimd  the  uU 
la^e,  or  deficiency. 


GAUGING. 


A  TABLE  of  the  Segment  of  a  Cirde,  wbow  Area  U  Ujiity. 


v.s. 

1 

Sccmfut. 

VS. 
99 

Segmfnt. 
.9983 

V.s. 
26 

Sesmenl. 

V.s. 

Segment. 

.0017 

.2066 

74 

.7934 

t 

.0048' 

98 

.9952 

27 

.2178 

73 

j7822 

3 

.0087 

97 

.9913 

28 

.2292 

72 

.7708 

4 

.0134 

96 

.9866 

29 

.2407 

71 

.7593 

5 

.0187 

95 
94 

.9813 

SO 
31 

.2523 

70 
69 

.7477 

6 

.0245 

.9755 

.2640 

.7360 

7 

.0308 

93 

.9692 

32 

.2759 

^ 

.7241 

8 

.0375 

92 

.9625 

33 

.2878 

67 

.7122 

9 

.0446 

91 

.9554 

34 

1  .2998 

66 

.7002 

10 
21 

.0520 

90 
89 

.9480 

35 

20 

\   .3119 

65 

.6881 

.0598 

.9402 

.3241 

64 

.6759 

IS 

.0680 

88 

.9320 

37 

.3364 

6S 

,6656 

13 

.0764 

87 

.91^36 

38 

.3487 

62 

.6513 

14 

.0851 

86 

.9149 

39 

.3611 

61 

.6389 

15 

.0941 

85 

.9059 

40 

.3735 

60 
59 

.6265 

16 

.1033 

84 

.8967 

41 

.3860 

.6140 

17 

,1127 

M 

.8873 

42 

.3986 

58 

.6014 

18 

.1224 

82 

.8776 

43 

.4112 

57 

.5888 

19 

.1323 

81 

.8677 

44 

.4238 

56 

.5762 

21 

.1424 

80 
79 

.8576 

45 
46 

.4364 

55 
54 

.5636 

.1526 

.8474 

.4491 

.5509 

22 

.1631 

78 

.8369 

47 

.4618 

53 

•  .5382 

2S 

.1737 

77 

.8263 

48 

.4745 

52 

.5255 

24 

.1845 

76 

.8155 

49 

.4873 

51 

.5127 

«5 

.1955 

75 

.8045 

50 

.5000 

50 

.5000  1 

By  tncfa  simple  means  we  may  ascertain 
the  dimensions  of  most  vessels  in  common 
use.  We  may,  indeed,  ordinarily  estimate 
the  diameters  of  casks  to  be  in  the  propor- 
tion of  7  at  the  chine  for  10  at  the  bung, 
Which  gives  a  mediom  of  8.5. 

Bnt  gangers  are,  in  general,  provided  with 
a  neat,  compact  instinment,  in  form  of  a 
folding  rule,  nHiereby  tibe  measurement  of 
a  cask's  interior  may  be  taken  with  suffi- 
cient accuracy.  This  instrument  consists  of 
Ibnr  pieces,  each  a  foot  long,  and  about 
three-eigtits  of  an  inch  square.  It  has  three 
brass  joints,  for  the  purpose  of  folding.  On 
ene  iice  is  a  dooble  line  of  diagonals,  one 
appropriated  to  wine,  the  other  to  beer 
measure.  By  mscrting  the  lower  end  of 
the  rod  at  the  bung  of  a  cask,  and  directing 
it  obliquely  so  as  to  touch  the  junction  of 
flie  head  and  stave^  and  noting  the  figures 
which  stand  opposite  the  centre  of  the  inte* 
rior  of  the  bung-hole,  the  measurement,  is 
iaken :  in  thb  process  care  must  be  taken 
to  measure  towards  both  chines,  because  a 
cask  has  not  always  the  bong  truly  centri- 
cal :  when  any  diflerenoe  appears,  the  me- 
diom of  the  two  measurements  serves  as  a 
ftudwd.    Open  vcnels  nay  be  meaMied 


in  the  same  way,  by  measuring  the  obfiquc 
linefiY>m  the  surfiice, 'or  one  side  to  the 
bottom  of  tlie  other  side ;  but  only  half  the 
quantity  shewn  on  the  sode  is  to  be  taken 
for  the  contents.  There  is  also  a  scale  for 
^cylindrical  vessels,  which  shews  the  eon- 
tents  of  one  inch  deep  in  any  given  area  or 
diameter. 

We  must  remark,  that  complete  accu- 
racy is  not  to  be  expected  from  this  rod, 
however  justly  it  may  have  been  graduated, 
becaose  the  curves  of  staves,  as  has  been 
shewn,  vary  so  much,  as  to  render  some  ex- 
clusive attention  to  that  circumstance  abso- 
lutely necessary ;  it  being  a  point  which 
cannot  be  determined  by  the  fod  or  rule. 
Ihe  gangers  in  excise  offices  usually  under- 
stand, at  sight,  if  any  unusual  durve  ex- 
ists, and  fail  not  to  make  allowance  for 
such  anomalies.  The  wine  merchants,  how- 
ever, for  many  years,  got  the  start  of  them, 
by  causing  the  staves  to  be  hoUowed  out 
considerably,  indeed  as  for  as  could  be  done 
with  safety,  leaving  the  bnngholes  and  die 
ends  of  the  staves  of  their  ordinary  thick- 
ness. By  this  device  many  gallons  escaped 
paying  duty,  while  the  vender,  selliiig  by  the 
gaUoOy  loet  nothlQii  thoDgb  he  saved  M^^ 


GEL  GEL 

in  praiNniian  to  the  tfoaiitity   of  wood  oonstitaent  parts  of  animari  snbstaiicef. 

■cooped  ftom  the  interior  lace.  Olue,  well  known  in  many  of  the  mecbani- 

OAULTHERIA^  ih  botany,  a  genus  of  cal  and  other  arts,  is  gelatine  in  a  state  of 
the  Decandria  Monogynia  dass  and  order,  impurity,  and  may  be  obtained  by  repeat- 
Natural  ordei:  of  Bicomes.  Eiicae,  Jussien.  ^fy  washing  the  fresh  sldn  of  an  animal  in 
Eoenthd  character :  calyx,  outer  two-  cold  water,  afterwards  boiling  it,  and  re- 
leaYed,  mner  iiYe^eft ;  corolUi  ovate ;  nee-  ^aag  it  to  asmall  qnantity  by  slowevapora- 
laiy  with  ten-dagger  points ;  capsule  five-  ^on,  and  allowfaig  it  to  cool. .  It  then  assumes 
ceDed,  covered  with  the  inner  calyx,  now  *•>«  fo™  of  jelly,  and  becomes  hard  and 
become  a  bcny,  TTiere  are  two  species.  iemi-transparent.  Gelatine  has  neither  taste 

GAURA,  in  botany,  -a  genus  of  the  Oc-  n<»^  »™«U  i  »*  «  soluble  m  hot  acids  and 

tandria  Monogynia  class  and  order.    Natu-  •Ikalies ;  but  there  is  no  action  between  any 

lal  order  of  Calycanthems.    Onagrs,  Jus-  of  the  earths  and  this  substance.    Some  of 

aien.    Essential  character :  calyx  four-clefty  *«  metallic  oxides  and  salts  form  precipi- 

tnbuloos-,  corolla  four-petalled,  rising  to-  tates  with  gelatine  in  its  solution  in  water, 

wards  the  upper  side ;  nut  inferior,  one-  ""^  the  compound  thus  formed  is  insoluble, 

seeded,  fimr-comered.    There  b  but  one  Gelatine  forms  a  copious  white  precipitate 

ntaet.  ^'th  tan,  which  is  brittle  and  insoluble  in 

GAUZE,  m  commerce,  a  thin  tnmspa-  "^tety  and  is  not  changed  by  exposure  to 

rent  stuff,  sometimes  woven  with  silk,  and  the  air.    It  is  composed  of  carbon,  hydro- 

•ometimes  only  of  thread.    In  preparing  gen,  azote,  and  oxygen,  ^th  small  portions 

the  silk  for  making  gauze  it  is  wound  round  of  phosphate  of  lime  and  of  soda.    It  is 

a  wooden  machine  six  feet  high,  in  the  a  principal  part  both  of  the  solid  and  fluid 

middle  of  which  an  axis  is  placed  perpendi-  parts  of  animals,  and  is  employed  in  the 

colariy,  with  six  faurge  wings :  on  these  the  »tate  of  glue,  size,  and  isinglass.  See  Glub: 
silk  is  woimd  on  bobbins  by  the  revolution        GELD,  in  our  old  customs,  a  Saxon 

of  the  axis;  and,  when  it  is  thus  placed  word,  sigiufying  money,  or  tribute:  also  a 

round  the  mill  it  is  taken  off  by  means  of  compensation  for  some  crime  committed, 

another  instrument,  and  wound  on   two  See  Gild. 

beams.  This  is  then  passed  through  as  GELLIBRAND,  (Henry)  an  uidustri- 
many  small  beads  as  it  has  threads,  and  is  ons  English  mathematician  and  astrono- 
ttins  rolled  on  another  t>eam  in  order  to  mer,  ¥ras  bom  at  London  in  the  year 
iopply  the  loom.  Gauzes  are  either  plain  1597.  When  he  was  eighteen  years  of  age 
or  figured;  the  htter  are  worked  with  he  was  admitted  a  commoner  of  Trinity  Col- 
flowers  of  silver  or  gold,  on  a  silk  ground ;  lege,  in  the  university  of  Oxford,  where, 
and  are  chiefly  imported  from  Chma.  in  the  year  1619,  he  took  his  degree  of 
Gauzes  of  excellent  quality  have,  of  late  B.A.  At  that  time,  Anthony  Wood  says, 
years,  been  manufiustored  at  Paisley.  «  He  was  esteemed  to  have  no  great  matter 

GAZELLA.    SeeANTBLOPB.  ha  him;"   but  afterwards  he  conceived  a 

GAZETTE,  a  newspaper,   or  printed  stroi^  incfination  for  the  mathematics,  upon 

account  of  the  transactions  of  all  the  couu-  acddentally   hearing   one   of  Sir   Henry 

tries  in  the  known  world,  in  a  loose  sheet,  Saville*s  lectures  in  that  science,  and  applied 

In*  half  sheet    This  name  is  vrith  us  con-  to  it  with  considerable  diligence  and  snc- 

fined  to  that  paper  of  neWt  published  by  ceas.    Havmg  taken  orders,  he  settled  for 

•Bthority.  some  time  as  a  curate  at  Chiddingstone  in 

Hie  first  gazette  in  Engjtand  was  publish-  Kent;  but  his  passion  for  mathematical 


ed  at  Oxford,  the  court  being  there,  Nov.  7,  studies  determined  him  to  quit  that  situa- 

1665.    On  the  removal  of  the  court  to  tion,  and  to  return  to  the  University,  where 

London  the  gazette  was  published  there,  he  mi|^t  uninterruptedly  pumie  the  bent 

In  tliis  work  are  recorded  all  commissions  of  his  mind,  supported  by  the  moderata 

and  promotiotts  in  the  army ;  all  state  ap-  private  patrimony  which  descended  to  him 

pointments  of  odnsequence,  vrith  a  variety  on  the  death  of  his  father.    His  sole  atten- 

of  matters  Interestfaaig  to  men  of  business  tion  was  now  devoted  to  the  ipathematics, 

and  otfaen.  in  which  he  made  such  proficiency,  at  the 

GAZONS,  in  fortification,  pieces  of  fresh  time  of  his  taking  his  degree  of  M.A.  m 

earth,  covered  with  grass,  and  cot  hi  form  1623,   that  lie  attracted  the  notice   and 

of  a  wedge,  about  a  foot  long,  and  half  a  fiiendship  of  several  able  mathematicians 

fl>ot  thick,  to  luie  the  ootsldesiiC works  made  vrho  flourished  at  that  time,  particularly 

tfeaffth,  as  ramparts,  paFBpets,Jee.  of  the   celebrated   Henry   Briggs,   then 

OBLATINBy  in  chemiitiy,  ■  one  of  te  SaviUian  protoor  of  geometry  at  Oxford. 


GELLIBRAND. 

WbUe  he  eoDtinned  in  the  punnit  of  these  comprehemion  of  miad  to  ftdmit  the  evU 
stadics,  the  professorship  of  astrdaomy  in  dence,  which  Galileo  had  lately  produced, 
GrethamCoUegeyLondony  becoming  vacant  in  support  of  the  Copemican  system.  Thb 
by  the  death  of  the  ingenious  Edmund  appears  from  the  account  which  he  has 
Gonter,  Mr.  Briggs  encouraged  Mr.  Gelli-  given  of  a  conversation  which  he  had»  when 
brand  to  become  a  candidate  for  that  chair,  he  went  over  to  Holland  on  the  business  of 
Accordingly  he  proceeded  to  London,  wit|i  printing  the  Trigonometiy,  with  Lansberg, 
strong  totimonials  in  his  favour  from  the  an  eminent  astronomer  in  Zcahmd,  who  in- 
PiesidentyVice  President,  and  Fellows  of  his  sisted  on  the  troth  of  tlmt  system.  '<  This 
College,  and  other  active  friends,  and  vras  which  he  was  pleased  to  style  a  troth,*  says 
chosen  to  fill  that  post  by  the  electors,  m  the  our  author,  "  I  should  readily  receive  as  an 
month  of  January,  16ta.  FVom  that  time  faypotliesis,  and  so  be  easily  led  on  to  the  con- 
he  lived,  as  he  had  done  beftre,  in  a  close  sideration  of  the  hnbecUity  of  man's  appre- 
intimacy  vritfa  Mr.  Biiggs,  who  took  great  henston,  as  not  able  rightly  to  conceive  of 
pleasure  in  communicating  to  him  his  ma-  this  admirable  opifice  of  God,  or  frame  of 
thematical  opmions  and  discoveries,  and  at  the  worid,  without  fiillmg  foul  of  so  great 
th^  time  of  his  death  confided  to  him  the  an  absurdity.  Yet,  sure  I  am,  it  is  a  pro- 
task  of  coropletmg  his  ^British  Trigonome*  bable  uducement  to  shake  a  wavering 
tiy,"  which  he  did  not  live  to  finish.  While  nnderstanduig." 

Mr.  Gellibrand  was  preparing  that  woriL  From  Mr.  Gellibrand's  situation  at  Gres- 
for  the  press,  he  vras  cited,  together  with  ham  College,  and  his  intercourse  vrith  the 
his  servant  William  Beale,  into  the  High  lovers  of  mathematical  studies,  he  had  an 
Commission  Court,  by  Doctor  Land,  then  opportunity  of  contributing  some  pieces, 
Bishop  of  London,  on  account  of  an  alma-  mentioned  below,  to  the  improvement  of 
nac  for  the  year  1631,  which  Beale  had  navigation,  which  science  would  probably 
published  vrith  the  approbation  of  his  mas-  have  been  fitfther  benefited  by  him  had  he 
ter.  In  this  almanac,  the  Popish  saints  not  been  immaturely  carried  (^  by  a  fover 
usually  put  mto  the  calendar  were  omitted,  in  1636,  when  m  the  fortieth  year  of  his 
and  the  names  of  other  samts  and  martyrs,  age.  That  hb  mathematical  knowledge 
mentioned  ui  ''  Fox's  Acts  and  Monuments  was  considerable,  and  usefully  applied,  is 
of  the  Church,"  were  faisertedy  as  they  stood  sufficiently  apparent  from  the  treatises 
in  Fox's  calendar.  This  circnnutance  gave  ^hich  he  left  behind  him,  and  the  estuna« 
great  ofience  to  the  haughty  prelate,  and  tion  m  which  he  was  held  by  the  most  re- 
determined him  to  prosecute  them  for  a  spectable  men  of  science  among  his  contem- 
measure  vrhich  he  considered  to  be  an  un-  poraries  both  at  Oxford  and  London.  Bat 
equivocal  evidbnee  of  their  Puritanism,  he  is  entitled  more  to  tlie  praise  of  dose 
But  when  theur  cause  came  to  a  hearing,  by  and  unwearied  industry  than  of  invention  or 
shewing  that  what  they  had  done  was  no  genius.  Besides  his  part  of  the  ^  Trigono- 
innovation,  and  pleading  that  they  had  no  metiia  Britannica,"  he  was  the  author  of 
ill  intention,  they  were  acquitted  by  Arch-  <<  An  Appendix  coiicenung  Longitude,"  sub- 
bishop  Abbot,  and  the  whole  court,  Laud  joined  to  Captain  Thomas  James's  Voyage 
only  excepted ;  which  was  made  an  article  for  the  Discovery  of  tlie  North  West  Passage, 
of  accusation  against  Uie  kist-mentioned  1633, quarto*/' A Discoune,mathematical| 
prelate  at  his  own  trial.  This  prosecution  on  tlie  variation  of  the  Magnetic  Needle, 
proved  the  means  of  retarding  the  publica-  together  vrith  the  admirable  diminntion 
tion  of  Mr.  Briggs's  work^  but  vrhen  Mr.  htely  discovered,*'  annexed  to  Wrigbfte 
Gellibrand  had  escaped  from  the  vengeance  <<£iTors  m  Navigation  Detected,  ^c*' 
pf  Laud,  be  again  applied  to  the  completion  1635f  quartp ;  ^  A  Prefaoe  to  the  Sciogra- 
of  his  friend's  design,  and  having  added  to  phm  0f  John  Weill,  of  Brembridge,  Esq," 
\t  a  preface  and  the  application  of  the  1635« 8vo ;  ''An  Institution,  trigonometn- 
logarithms  to  planer  and  spherical  tiigono-  cal,  explaining  the  doctrine  of  plane  and 
metry,  &c.  constituting  the  second  book  of  spherical  Triangles,  afler  the  most  exact 
the  work ;  the  whole  vras  printed  at  Gonda  and  compendious  way,  by  Tables  of  Sines, 
In  Holland,  under  the  care  of  Adrian  Vlacq,  TangentSy'&c  with  the  application  thereof 
in  1636.  It  vras  entitled^  "  Trigonometria  to  qaestions  of  Astronomy  and  Navigation,'' 
Britannica,  sive  de  Doc^iina  Triangnloram^  1634,  octavo ;  and  afrervrards  repubUsbed 
|ibri  dno,  Ace.**  folio.  with  enlargements  by  William  Leyboora, 
Bftr.  Oelfibrand,  however,  though  an  in.  165t,  octavo :  «' An  Epitome  of  Naviga. 
(fottrious iMtfieinaticiaiH h^d  QotMfBdeRl  tioP|Wltlithei|ectHaf7UbkS|dcc,aBd'*Aji 
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Appendix  coneennnf  the  Ufe  of  the  Quad-    end  covered  with  scales,  m  order  to  defend 
rant,  Fore-ataQ  and  Nocturnal,"  octavo  -,    the  tender  rudiments   inclosed,  from  cold 
**  Oratio  m  Laodem  Gassendi  Aatrouomiae,    and  other  external  injuries,  till  their  parti 
habita  in  Anhi  .£dia  Christi,  Oxon  ;**  and     being  unfolded,  they  acquire  strength,  and 
of  sevenU  Qnpnbliahed  MSS.  on  the  Doc-    render  any  further  protection  uiinecessaiy. 
trine  of  Eclipses,  Lunar  Astronomy,  Ship  Buds,  together  with  bulbs,  which  are  a  spe- 
Bnilding,  &c.  ,  cies  of  buds  generally  seated  upon  or  near 
GEMINI,  the  Twins,  in  astronomy,  one  t^  root ;  cdnstitote  that  part  of  the  herb 
of  the  tweJve  signs  of  the  aodiac,  the  third  by  linnaeus  called  hybemacula  -,  that  is, 
ui  order,  bei^inning  with  aries.  See  Astro-  the  winter  quarters  of  the  future  vegetable, 
ROMY.  as  it  is  during  that  severe  season  that  the 
GEMMA  (Rbinier),  a  learned  Dutch  tender  rudimenU  are  protected  in  the  nun* 
physician  and   mathematician  in  the  six-  ner  just  mentioned.    Plants  considered  in 
teenth  centni7,was  bom  at  Dockmn,  in  analogy  to  animals,  may  properly  enough 
Friesbind,  in  the  year  1508.    He  was  edn-  be  reckoned  both  viviparous  and  ovipa- 
cated  to  the  medical  science,  of  which  be  roos.    Seeds  are  the  vegetable  eggs;  bads, 
became  a  professor  in  the  umversity  of    living  fcetnses,  or  infant  plants,  which  renew 
Iiouvain.    But  he  was  particnhurly  eminent  the  species  as  certainly  as  the  seed.    In  ge- 
for  his    proficiency   in  mathematics  and  neral,  we  may  distinguish  three  kinds  of 
astronomy,  which   he  taught  with  dutin*  ^^^ '   that   containing  the  flower,   that 
guished  reputation,  and  the  character  of  containing  the  leaves,  and  that  contaming 
being  one  of  the  best  astronomers  of  his  lK)tfa  flower  and  leaves.    The  fint,  contains 
time.    He   fame  of  his  great    scientific  the  rudiments  of  one  or  several  flowers 
knowledge,  and  of  the  excellent  insCru-  folded  over  one  another,  and  surrounded 
ments  which  he  made  use  of  in  the  illostra-  ^ith  scales.    In  several  trees,  this  kind  of 
tion  of  it,  occasioned  his  being  frequently  bud  is  commonly  found  at  the  extremity  of 
invited  to  the  court  of  the  Emperor  Charles  certam  small  branches  which  are  shorter, 
V. ;  but  be  always  modestly  declmed  the  rougher,  and  less  garnished  with  leaves  than 
overtures  made  to  him,  preferring  the  tnn-  the  rest    The  external  scales  of  this  spe* 
qniiUty  of  his  literary  retreat  to  the  bo«  eies  of  bad  are  harder  than  the  internal ; 
noon  which  he  might  expect  from  princely  both  are  furnished  with  hairs,  and  in  gene- 
^vonr.   He  died  at  Loo  vain,  in  1555,  when  ^  >QPre  swelled  than  those  of  the  second 
only  forty-seven    years  of  age.     He  has  ^^    "^^  bud  containing  the  flower,  too, 
sometimes  had   the  surname  of  Frisdos  ^commonly  thicker,  shorter,  almost  square, 
given  him,  from  the  coontry  in  which  he  was  1^**  nnifbrm,  and  less  pointed,  being  gene- 
bom.    The  most  celebrated  of  hb  works  ^^^y  terminated  obtusely.  The  second  spe- 
were  **  Methodus  ArithmeUcse ;"  '^  De  nso  ^^  ®^  bnd,  contains  the  mdiments  of  seve-. 
Annuli  Astronomic!  ;*'   "  De  Locoram  des-  ^  leaves  which  are  variously  folded  over 
cribendonim    RaHone,    deque   Distantiis  ^^*^  another,  and  outwardly  surrounded  by 
•Oram  inveniendis  i"   **  Libellos  de  Princi-  ^c^kM,  from  which  the  small  stipule  that  are 
piis  AstronomisB  et   Cosmographia,"  Sec.  Mated  at  the  foot  of  the  yonng  branches, 
**  DenM>n»trationes   0|ametricafi  de  nsn  ■'^  clilefly   produced.     These   bods  are 
Radii  AsUonomici,"  dec. ;  and  <'  De  Astto-  commonly  more  pointed  than  -the  former 
labio  Catholico  liber."  sort    In  the  haael-nut,  however,  they  are 
The  antfaor  had  a  son,  named  Cornelius,  perfectly  round ;  and  in  horse-chesnot  very 
who  was  bora  at  lionvain,  in  1535,  and  died  thick.  The  third  sort  of  bnd  is  smaller  than 
|n  1579.    He  was  a  poet,  phihMopher,  and  *>ther  of  the  preceding,  and  produces  both 
physician,  and   tanght   the  mathematical  flowers  and  leaves,  though  not  always  in  the 
fdeoces  at  Loavain  with  considerable  re-  "^^^^  manner.    Sometimes  the  flowers  and 
potation.    He  was  tiie  author  of  <<De  Arte  leaves  are  unfolded  at  the  same  time.   This 
CydogBomiae,"  dec ;  **  De  Natune  divmis  ^"^^  ^  the  flower  and  leaf-bud  admiti  of 
Charactcrisatis,  sea   Cosmocritico$"  pnd  the  following  distinctions  from  ^e  sex  of 
^  De  Prodigiosa  Specie  Natunque  Co-  the  flowers  so  produced  with  die  leaves ; 
netB,''oocasaoiiedbytbeextraordfflarynew  >°*l®  flower  and  leaf-buds  as  in  the  pina 
Itar  in  tiie  eoostenation  Csanopcia,  in  157S,  *>^  fir-tree  ;  female  flower  and  leaf-buds^ 
f^ich  dinppeaied  after  beii«  visible  for  M  in  baael-nat  and  horn-beam ;  hermiy>hro. 
e^MecR  months ;  and  other  pieces.  dite  flower  and  leaf-bads,  as  in  tiie  dm-tiee, 

OmiCA, »  bolBiv,  a  bad,  a  compendium  cornel- tree;  mesereon,  and  almond  tree. 

W*  pl^t  Mttednpeii  tiie  stem  and  biwichetj  '  OEMS,  certain  stones^  which,  on  acoonnt 


GEM  QEN 

oftheirbardflessy  transparency,  and  beantyy.  nngemta%  dbtipgwiahing  the  apedes  by 

when  cut  and  poUslied,  are  higlily  esteem-  the  name  of  t^l^ie ;  and,  more  lately,  Bour- 

ed,  and  fi  cm  their  small  size  and  scarcity,  non  has  still  fiurther  extended  the  relationi 

are  valued  at  very  considerable  price.   The  of  these  fossils,  by  connecting  them  with 

gems  have  been  placed  among  the  siliceous  the  comndnm,   a  fossil  whidi  had  been 

fossils,   as  in   some   measure  allied  with  brought  from  India,  and  ^wliich,  analysed 

them  in  external  characters;  and  silex  was  by  Klaproth,  was  found  to  be  composed 

supposed  to  be  their  principal  ingredient,  principally  of  argillaceons  earth.  Tliis,hav* 

Bergman  first   shewed  the  error  of  this  |ng  in  general  little  transparency  or  Instre, 

opinion,  and  proved,  by  analysis,  that  in  Bonmon  names  imperfect  ronuidiim ;  while 

the  emerald,  sapphire,  topaz,  ruby,  and  by-  the  other  variety,  possessing  these  qualities, 

acinth,  argil  predominates ;  their  other  con-  and  comprishng  the  oriental  gems,  is  distin- 

atitnent  principles,  as  discovered  by  his  ana-  gnished  by  the  ^pellation  of  perfect  coran- 

lysis,  being  silex,  lime,  and  oxide  of  iron,  dum  :  these  arrangementB  liave  recetved  the 

Still,  however,  the  old  prejudice  prevailed,  sanction  of  chemical  analysis.    The  skill  of 

and  they  iiave  been  generally  ranked  by  Klaproth,  of  Vauquelin,  and  Clienevix,  hat 

mineralogists  under  the  siliceous  genus.  been  exprted  in  investigating  the  compost* 

The  specific  distinctions  of  these  fossils  tion  of  these  fossils,  and  they  have  proved 

were  not  less  obscure ;  they  were  perplex-  to  be  argil  nearly  pure.    See  Diamonp, 

ed  by  the  distinctions  of,  the  jewellers,  Corundum,  Tblesib,  Ruby,  Sappbirs, 

drawn  from  very  vague  notions :  the  colour.  Topaz,  Ambtbyst,  Emerald,  Emery, 

in  particular,  being  the  property  in  which  Beryl,  Cbrysolytb,  Cbrysobbryll. 
the  gems  differ  most  obviously,  and  which        GENDARMES,  or  Gbrs  d'armbs,  in 

frequently  gives  them  their  mercantile  va-  the  French  armies,  a  denomuMtion  given  to 

lue,   served  as  a  ground  of  distinction :  a  select  body  of  horse,  on  account  of  their 

hence  the  niby,  the  sapphire,  and  the  to-  succeeding  the  ancient  gendarmes,  vrhowera 

paz  were  considered*  as  different,  tliough  thus  called  from  their  beiog  completely 


essentially  the  same.  Another  chrcumstance    clothed  in  armonr. 

added  to  the  confusion  thus  introduced,  was        GENDER,  among  grannnarians,  a  di- 


that,  other  fossils,  bearing  a  resemblance  to    vision  of  noimsi  or  names,  to 

these  gems,  had  been  classed  with  them ;  but,    two  sexes. 

bemg  inferior  in  Instre,  transparency,  and        GENEAIX)GICA  «r6or,  or  tree  of  con- 


hardness,  in  order  to  distinguish  between  sangninity,  signifies  a  genealogy  or  lineage 

them,  the  epithet  oriental  vras  applied  to  dravm  out  under  the  figure  of  a  tree,  with 

those  which  were  most  perfect;  and,  by  its  root,  stock;  brandies,  See.     Hie  ge- 

this  contrivance,  fossils  were  classed  under  nealogical  degrees  are  nsnaliy  represented 

one  name,  and  regarded  only  as  varieties  of  in  circles,  ranged  over,  umter,  and  aaidB 

one  species,  which  were  totally  difierent  each  other. 

Tlie  Oriental  and  the  Saxon  topax,  for  ex-  GENEALOGY,  an  ennmeratioo  of  a 
ample,  were  regarded  nnder  this  point  of  series  of  ancestors ;  or  a  summary  account 
view,  or  as  varieties  of  one  species,  to  of  the  relations  and  alliances  of  a  person  or 
which  the  common  name  of  topaa  belong-  fiunily,  lioth  m  the(|^rectand  colUteral  luie. 
cd,  though  they  are  fossils  altogether  dis-  GENERAL ^aaarn^,  in  the  art  of  vrar, 
twct.  From  these  two  circumstances,  fbs-  he  who  commands  in  cln^. 
sils  were  separated  which  ought  to  have  A  general  ought  to  be  a  man  of  great 
been  associated,  and  others  were  connect-  courage  and  conduct,  to  have  great  ex- 
ed,  which  were  specifically  different;  and  perience,  and  to  be  of  good  quality.  His 
it  has  required  much  min^ralogical  discus*  conduct  appean  in  establtshing  hb  ma- 
lion  to  disentangle  the  perplexity,  and  es-  gaxines  in  convenient  places ;  ui  examnuBg 
tablish  the  proper  species.  the  country,  that  he  may  not  engage  hS 
Romi  de  I'ble  threw  the  first  ray  of  light  troops  too  hr^  while  he  is  ignorant  of  te 
on  this  subject,  by  disregarding  the  colour,  means  of  bringing  them  off;  in  subsisting 
and  attending  rather  to  the  form  of  ciystal-  them ;  and  in  knowing  bow  to  take  the 
nation ;  in  consequence  of  which  he  ar-  most  advantageous  posts,  either  for  fightiqg 
ranged  together  the  principal  gems  named  or  shunning  a  battle.  His  experience  in- 
oriental,  imder  the  title  of  the  oriental  spires  his  army  with  confidence,  and  an  aa- 
ruby.  Werner  also  has  placed  them  under  sunnce  of  victory  $  and  bis  qwdity,  by 
one  spedca,  to  which  he  gives  the  name  of  creating  respect,  augments  his  antborily. 
aappbhre.    Hany  hat  adopted  te  lame  ar-  By  his  liberality  ha  gcta  InteUifaDee  of  tlia 


GEN 

atreogtii  and  dettgm  of  the  enemy,  and  by 
thai  mcanf  is  enabled  to  take  the  mostrac- 
cenlid  meaiurei.  A  general  oa|^t  likewise 
to  be  fond  of  glory,  to  have  an  aversion  to 
flattery,  to  render  himself  beloved,  and  to 
keep  a  strict  discipline. 

The  office  of  a  general  is  to  regdate  the 
march  and  encampment  of  the  army ;  in  the 
day  of  battle  to  choose  oqt  the  mo»t  advan- 
tageons  groond ;  to  make  the  disposition  of 
the  army ;  to  post  the  artillery ;  and  where 
there  is  occasion,  to  send  lus  orders  by  his 
aids-de-camp.  At  a  siege,  he  is  to  cause  the 
place  to  be  invested;  to  order  the  ap- 
proaches and  attacks  -,  to  visit  the  works, 
and  to  send  out  detachments  to  secore  his 
convoys. 

Obji BRAL  isra«,  hi  bw,  is  that  plea  which 
IraverKS  and  denies  at  once,  the  whole  de- 
daiation  or  indictment,  without  offering 
any  q)ecial  matter,whereby  to  evade  it :  and 
it  is  called  the  general  issue,  becautCv  by  im- 
portingan  absolute  and  general  denial  of  what 
is  alleged  m  the  dedaration,  it  amounts  at 
once  to  an  issue ;  that  is,  afact  affirmed  on 
one  side,  and  denied  on  the  otlier.  This  is 
the  ordinuy  plea  upon  which  most  causes 
are  tried,  and  is  now  almost  invariably 
■sed  in  all  crinrinid  cases.  It  puts  every 
thing  m  inue,  that  is,  denies  every  thing, 
and  requires  the  party  to  prove  all  Jthat  he 
has  stated. 

It  is  a  frequent  question  what  can  be 
given  in  evidence  by  the  defendant  upon 
tliis  plea,  and  the  difficulty  is  tolmow  when 
the  uMtter  of  defence  nuiy  be  urged  upoli 
the  general  issue,  or  must  be  specially 
pleaded  upon  tiie  record.  In  many  cases, 
lor  the  protection  of  justices,  constablci, 
exdse  officers,  &c.  they  are  by  act  of  par- 
liament enabled  to  plead  the  general  issue, 
and  give  the  special  matter  for  their  justifi* 
cation  under  the  act  in  evidence. 

GENERATING  line,  or  Jlpa^,  in  geo- 
BMtry,  is  that  by  which  its  motion  produces 
any  otlier  plane  or  solid  figure.  Thus,  a 
right  line  moved  any  way  panrilel  to  ItMlf, 
■enerates  a  parallelogram ;.  round  a  point 
in  tlie  same  plane,  witii  one  end  fintened  in 
that  point,  it  generates  a  circle.  One  en- 
tire revolution  of  a  cirde,  m  the  same 
pfame,  generatea  tiie  cycloid ;  andtherevo- 
htioD  of  a  seau-drcle  round  its  diameter, 
generates  a  sphere,  &c.     See   Cycloid, 

GENERATION.    See  PHYiioi.ooT. 

GENERICAL  mnit,  ui  natural  history, 
the  word  used  to  signify  all  species  of  natu* 
nl  bodkst  which  agree  in  certam  essential 
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and  peculiar  characters,  and  therefore  all  of 
the  same  ftmily  or  kind  ;  so  that  the  word 
used  as  the  generical  name,  equally  ex- 
presses every  one  of  them,  and  »ome  other 
words  expressive  of  the  peculiar  qualities  of 
figures  of  each  are  added,  in  order  to  de> 
note  them  singly,  and  make  up  what  is  called 
the  specific  name.  Tlins  the  word  rose, 
or  rose,  is  the  generical  name  of  the  whole 
series  of  flowers  of  that  land,  which  are 
distinguished  by  the  upeciflc  names  of  the 
red-rose,  the  white-rose,  the  apple-rose,  &c. 

GENEVA,  gw,  a  hot  fiery  spirit,  too 
much  used  by  the  lower  classes  of  people  In 
this  country,  as  a  dram,  and  is  unquestion- 
ably most  injurious  to  their  constitution 
and  moRils.  A  liquid  of  tliis  kind  was  for- 
meriy  sold  in  the  apothecaries  sliops,  drawn 
from  the  juniper-berry,  but  distillen  now 
have  completely  supplanted  tKe  trade  of  the 
apothecary,  wlio  sell  it  under  the  name  of 
geneva,  or  gin,  in  which,  it  is  believed^ 
juniper-berries  make  no  part  of  the  compo- 
sition. It  is  composed  of  oil  of  tuipentine^* 
and  malt  spirits.  A  better  sort  is  said  to 
be  drawn  off  by  a  slow  fire,  from  juniper- 
berries,  proof-spirits,  and  vrater,  in  the 
proportion  of  three  pound  of  berries  to  four 
gallons  ofwater  and  ten  of  Spirit.  The  ce- 
lebrated Hollands  geneva  is  manufiictnred 
chiefly  at  a  village  near  Rotterdam,  firom 
the  same  materiab,  making  use  of  French 
bnmdy  mstead  of  nmlt-spirits. 

GENIOSTOMA,  in  botany,  a  genus  of 
the  Pentandiia  Monogynta  chus  and  orden 
Essential  character :  calyx  turbmate,  five- 
deft  ;  corolla  one-petalled,  wi|h  a  villose 
throat,  and  a  five-parted  border ;  capsule 
obkmg,  two-celled,  many-seeded.  There 
is  but  one  species,  a  native  of  the  isle  of 
Tuma,  in  the  South  Seas. 

GENISTA,  in  botany,  a  genus  of  the 
DiadelphlaDecandria  class  and  order.  Na- 
tural order  of  Papilionacem  orLeguminosse. 
Essential  character :  calyx  two-li|q>ed,  two 
and  three-toothed ;  banner  oblong,  reflex 
downwards  from  the  pistil  and  stamens. 
There  are  seventeen  species. 

GENIUS,  in  matters  of  jiterature,  &c.  a 
natural  talent  or  disposition  to  do  one 
thing  more  than  anotiier;  or  the  aptitude  a 
nmn  has  received  from  nature  to  perform 
vreli  and  easily  that  which  othen  'can  do 
but  indifferently,  and  with  a  great  deal  of 
pains. 

GENTIAN,  in  pharmacy,  is  to  be  found 
in  many  countries,  but  particiilariy  in  some 
parti  of  Fhmce,  on  the  Alps,  Pyrenees, 
and  the  mountainous  districti  of  QeraH^y* 
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Tbat  Died  m  this  country  is  mostly  brought  of  any  dais  or  order  olTintiirB]  beings,  whe« 

from  Germany.    The  roots  are  the  only  ther  of  the  animal,  vegetable,  or  mineral 

part  of  the  plant  made  use  of  in  medicine,  kingdoms,  all  agi-eeing  in  certam  common 

Gentian  stands  at  the  head  of  the  stomachic  characters, 
bitters.  GEOCENTRIC  UUUude  tf  a  planet,  is 

GENTIANA,  in  botany,  a  genus  of  the  its  distance  from  the  ecliptic  as  it  is  seen 

PentandriaDigynia  class  and  order.  Natural  from  the  earth,  which,  even  though  the 

order  of  Rotaceae.    GentiansB,  Jussieu.  Es-  planet  be  in  the  same  point  of  her  orbit^  is 

sential  character:   coroUa  monopetalons ;  not  constahtly    the  same,  but  alters  ac- 

capsule  superior,   two-valved,  one-celled,  cording  to    the  position  of  the  earth  in 

with  two  longitudinal  receptacles*    There  reelect  to  the  planet, 
are  fifty-three  species.  Geocentric  place  of  a  planet,  the  place 

GENUS,  among  metaphysicians  and  lo-  wherein  it  appears  to  us  from  the  earth,  sup- 

gidans,  denotes  a  number  of  beings,  which  posing  the  eye  there  fixed  :  or  it  is  a  pdint 

agree  in  certain  general  properties,  com-  .in  the  ecliptic  to  which  a  planet  seen  from 

mon  to  tiiem  all ;  so  that  a  genqs  is  an  ab-  the  earth  is  referred, 
stract  idea,  expressed  by  some   general        GEODiESIA,  the  same  with  surveying, 

■ame  or  term.  See  Surveying. 

A  genus  is  an  assemblage  of  several  spe-        GEOFFROYA,  in  botany,  so  named  in 

des ;  that  is,  of  several  plants  which  re-,  honour  of  Monsieur  Geofi^y,  a  member  of 

semble  one  another  in  their  most  essential  the  academy  at  Paris,  a  genus  of  the  Dia- 

parts.    Hence  it  is  qrtly  enough  compared  delphia  Decandria  class  and  order.  Natural 

to  a  fiunily,  all  the  rebitions  of  which  bear  order  of  Papilionaceae  or  Leguminosas.  £s* 

the  same  surname,  although  every  mdivi-  sential  character :  calyx  five- cleft  ;  drupe 

dual  is  dbtinguished  by  a  parttcutar  spe-  ovate ;  nut  flatted.  There  are  two  spedes. 
dfic  name.    In  botany  the  establishment        GEOGRAPHY,   is  that  sdence  which 

•f  genera  renders  the  subject  more  simple  exhibits  the  results  of  our  investigations  res- 

and  easy,  by   abridging  tha  number  of  pecting  the  planet  we  inhabit,  whether  we 

.names,  and  ananging  under  one  deuomina-  consider  its  figure  and  the  disposition  m  the 

Hon,  termed   tiie  generic  name,  several  hinds  and  water  upon  its  suriace,  or  the 

plants  which,  though  (fiflferent   in  many  subdivisions  whidi  the  different  nations  who 

•tber  respecte,  are  found    invariably  to  inhabit  it  have  made,  by  which  it  is  con? 


possess  certain  relations  in  those  essential  sidered  as  forming  kingdoms  and  states. 

parts,  the  flower  and  fruit    Phmts  of  this  The  general  curvature  of  the  earth's  sur- 

kind  are  termed  by  botanists  plants  conge-  Bnct  is  easily  observable  in  the  disappear- 

neres^  tint  is,  pbmta  of  the  same  genus.  ance  of  distant  objects ;  and,  in  partiCulary 

linnsus's  genera,  contam  a  description  when  the  view  is  limited  by  the  sea,  the 
•f  each  particular  part  of  fmctificatjin,  its  sorfiuse  of  wbidi,  from  the  common  pro- 
various  relations,  and  diflferent  modes  with  perty  of  a  fluid,  becomes  naturally  smooth 
respect  to  number,  figure,  situation,  and  and  horizontal;  for  it  is  well  known  that  the 
proportion.  Thus,  all  the  diflerent  species  sails  and  rigging  of  a  ship  come  into  view 
of  ctdyx,  cofofla,  nectariam,  stsmma,  &c.  long  before  her  hull,  and  that  each  part  is 
fiuBish  tiie  observer  with  fo  many  sensible  tilie  sooner  seen  as  the  eye  is  more  elevated, 
and  essentild  characters.  These  characters  On  shore,  the  frequent  mequalities  of  the 
the  author  denonunates  the  letten  or  alpha-  soUA  |>arts  of  the  earth  usually  cause  the 
bet  of  botany.  By  studying,  comparing,  prospect  to  be  bounded  by  some  irregular 
and,  as  it  were,  spelling  these  letters,  the  prominence,  as  a  hiU,  a  tree,  or  a  building, 
student  in  botany  comes,  at  length,  to  read  so  that  the  general  curvature  is  the  less  ob- 
and  onderstand  the  generical  characters  servable. 

which  tiie  great  Creator  has  originally  im-  The  sur&ce  of  a  lake,  or  sea,  must  be 

printed  upon  Tegetablcs :  ibr  the  genera  always  perpendicular  to  the  direction  of  a 

and  spedes,   according  to  linnaens,  are  plumb  line,  which  may  be  considered  as  the 

aoldy  the  work  of  nature ;  whilst  the  cbisses  direction  of  the  force  of  gravity ;  and  by 

and  orden  are  a  combination  of  mture  and'  means  either  of  a  plumb  line,  or  of  a  spirit 

art.    Upon  these  prindples,  linnsus,  in  levd,  we  may  ascertain  the  angular  ^tua- 

his  genera  plantaram,  determines  the  gene-  tion  of  any  part  of  the  earth's  sur&ce  \nth 

ricd  characters  of  all  the  plants   there  respect  to  a  fixed  star  passing  the  meridian ; 

described.  by  going  a  little  fiirther  nortii  or  soutli,  and 

GsNvs,  in  natural  history,  a  sob-divbion  repeating  the  observation  on  the  9tar,  we 
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mKf  fiiid  tfaedtfereaoe  of  the  incliiiation  of  the  fsnm  beaiif  the  Hme  m  inwM  be  pro- 

the  fttffiiees  at  both  points ;  of  coiine,  mp-  deeed,  if  about  ttMree-eagfalhs  of  the  whole 

posing  the  earth  a  sphere,  this  difierance  in  force  of  gravity  were  directed  towards  a 

latitude  wiU  be  the  angle,  subtended  at  its  central  particle^  tlie  density  of  the  rest  of 

centre  by  the  given  portion.of  the  suifiieey .  the  earth  being  uniibrni. 

whenee  the  whole  circnmference  nay  be  This  method  of  detemmung  the  genersl 

def ennlned ;  and  on  these  principles  the  form  of  the  earth  is  mnch  lem  tiable  to 

earliest  measurements  of  the  earth  were  error  and  irregularity,  than  tlie  measure- 

condncted.  .The  first  of  these,  which  can  meat  of  the  lengths  of  degrees  m  various 

be  considered  as  accurate,  was  executed  by  parts,  since  the  accSdentsI  variations  of  cnr* 

Picart,  in  France,  towards  the  end  of  the  vatnre  produced  by  local  differences  of 

seventeenth  eentniy.  density,  and  even  by  superficial  elevations. 

But  the  spherical  form  is  only  an  approxi-  may  often  preface  considerable  errors  in 

mation  to  the  truth.    It  was  calculated  by  the  inferences  which  might  be  deduced 

Newton,  and  ascertmned  ezperimentdly  ^m  these  measurements.    For  example,  a 

by  the  French  academidans,  sent  to  the  degree  measured  at  the  Cape  of  Good 

equator  and  to  the  polar  drde ;  that,  in  Hope,  in  btitude  SSf^  south,  was  found  to 

order  to  represent  the  earth,  the  sphere  be  longer  than  a  degree  in  France,  inhti- 

must  be  flattened  at  the  poles,  and  promi-  tnde  46^  north,  and  the  measurements  in 


nent  at  the  equator.    We  any  therefore  Austria,  in  North  America,  and  In  England, 

consider  the  earth  as  an  obbte  elliptic  lny«  ^  exhibited  sl^  of  similar  irregn- 

spheriod;  the  curvature  being  greater  and  lerities.    Tbere  appears  also  to  be  some 

coneqnentiy  every  degree  shorter  at  the  difference  In  the  length  of  degrees  under 

equator,  than  nearer  the  poles.  If  tiie  den-  the  fame  latitude,  and  in  difihrent  hmgi- 

sity  of  the  earth  were  uniform  throuj^ut,  tudes.    We  may,  however,  imagme  a  rego. 

its  eUptidty,  or  the  difference  of  the  lar  elliptic  spheroid  to  coincide  very  neariy 
lewth  of  its  ^ameters  would  be  ^  of  the  ^with  any  smafl  portion  of  the  earths  sar- 
whole ;  on  the  otiier  hand,  if  it  consbted  of    ^ce,  although  ito  forni  must  be  somewhat 

matter  of  inconsidemble  density,  attncted  diflferentfor  dUferent  parti:  thus,  for  the 

by  an  uifinite  force  in  the  centre,  theellq).  greater  part  of  Enrqie,  that  Is,  for  England, 

ticity  would  be  only  fVy;  u>d^*faatever  may  Frince,  Italy,  and  Austria,  if  the  measure- 


be  the  mteraal  structure  of  the  eartfi,  its  m»tB  have  been  correct,  tfab  oeciflatmg 
form  must  be  between  these  limiti;  sfaice  spheroid  nnist  have  an  eliptidty  of  ^. 
Iti  faitema]  parts  must  necessarily  be  denser  The  earth  is  astronomically  divided  into 
H,^w  those  parts  which  are  nearer  the  sur-  sones,  and  into  climates.  The  torrid  aone 
foce.  Iff  indeed,  the  earth  consisted  of  >i  limited  by  the  tropics,  at  the  distance  of 
water  or  ice,  equally  compressible  with  S3°  S8'  on  each  side  of  the  eqimtor,  con- 
common  water  or  ice,  and  following  the  taining  all  such  phices  as  have  the  sun 
same  hiws  of  compression  with  ehatic  sometimes  vertical,  or  immedntely  over 
fluids,  its  dennty  would  tie  several  thousand  them :  the  fiigidzones  are  withm  ttie  polar 
times  greater  at  the  centre  than  at  the  sur*  circles,  at  the  same  distance  from  the 
foce  i  and  even  steel  would  be  compressed  poles,  mdudiOg  all  pteces  which  remain 
into  one^mrth  of  its  bulk,  and  stone  into  annually  wiflun  the  fimit  of  light  and  dark* 


•ne^ighth,  if  it  were  contmued  to  the  ness,  for  a  whole  ^dhnrnal  rotation  of  tho 

earths  centre;  so  that  tiiere  can  be  no  earth,  or  longer:  the  temperate  lones,  be- 

doubt  but  that'  the  central  parts  of  the  tween  these,  have  an  uninterrupted  alter- 

carth  must  be  orach  more  dense  than  the  nation  of  day  and  n«ght,  but  are  never  sub- 

superfidaL  Jected  to  the  sun*s  vertical  r^s.    At  the 

Whatever  this  difference  may  be,  it  has  equator,  therefore,  the  sun  is  vcrfical  at  the 

been  demonstrated  by  Cfadrant,  that  the  equfaioxes,  his  least  meridhm  altitude  is  at 

flaetions  exprewing  the  elHpticity  and  the  the  sobtices,  when  it  is  66^  Sf,  that  is, 

apparent  diminution    of   giavity  at  the  more  than  with  ns  at  Midsonuner ;  and  this 

equator,  must  always  make  together  ^;  happens  once  on  the  north,  and  once  on 

and  it  has  been  found,  by  the  most  accurate  the  south  sidd  of  the  hemisphere.  Between 

observations  on  the  lengths  of  pendulums  the  equator  and  the  tropics  he  is  vertical 

in  difierent  latitudes,  thattbe  force  of  grn.  twice  in  the  year,  when  hb  decUnation  b 

vity  b  less  powerful  by  i^  at  the  equator  equal  to  the  btitode  of  the  place,  and  hb 

than  at  the  pole,  vrhence  the  ellipticity  b  *  least  meridian  altitudes,  which  are  unequal 

found  to  be  ^  of  the  equatorial  diameter;  between  tfaensdves,  are  at  the  sobtices. 
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once  auly  « the  y««,  «d  •» J^«W«>«^  ^^^  .boot .  «xte«.thiMKl  A»t«l-«, 
«,btice,  or  the  time  «f  '»««•«?*''  "S  ^^^Soulh  Wde.,  .bwit  •  fiftieth  ;  or 
,«rid«u..ltit«teii4*'4,«i^«    ?[S«**dthi«t.rf  the  whole, E«ope 

April  and  the  begmmng  o^J^f^^  ^mSTtwo;  A«,  •wen;  Africn,  ««} 
A?  the  poto  ci«ae.<h«  «n  '•f^««;^  ^^^  2l;  wd  A»t»talm  *w ;  *e 
.«id«»^r^.  •  co-ptete  c»d^t«^    SSS;^v;nt,-«»»enh«ng.eai.»tho«ih 

ss^^rf^^.  -ir£-r^^:s:St^- 

dderaWe.    At  «ther  po^  the  «on«po^  gjflj^n  cot  o«t  «cording  to  the  ter- 

tog  pole  of  the  h««»«:»;^  ?S,  rf  SSitt^  of  the  difieient  .oontrie. ;  or,  if 

,«.  mwt  anoomlly  <>«T*r*  jT^ff  rf  JSl  greater  precirion  were  revri«d.  *? 

which  each  coil  ia  P*""^**?^™' ?TL^  neaterpart  of  the  continento  might  be  di- 

theearth'.MAce;b»tth»4T«onij.ofB«  ^^^^^^^'J^seneJil.tirNile.Ihe 

p«..icri  otijil^o^  do^^tfa^^  S;^«!l™i>e,.h.i^,?e.riv« 

critenon  for  jadgmg  of  tUc  cimiMe  w  »  ^  ^^^  ^^  Jeniad,  the  MiMittipin>  »• 

teorological  ienae.  v^im  fh*  Ohv  the  Amor,  the  Oronooko, 

,1«i:tor.ldi^rffl««jft^rf^  S'^tt^^StheD-mb^.h. 

clobe  15  Into  lea  and  land ;  •«»»*.  TT!:  SL^  lidnt  theDnieper,  and  the  Dwi- 

Uh.  of  the  whole  b«,oo«pjedj.y  27'^SJt  SdTSe  Uriy  the  or- 

water,  althoogh  probaWy  nojj^*  f  SL^^of  their  magnitude..    Botifweda- 

depth  comparatiwly  very  «>««f«™?^  "  Zm  ^ukUi^  the  length  of  coontiy 

»i.tofafewmile.onanay«rage.    Tbew-  ^ J^JJ™^"  run,the^  will^«- 

,,«toingfo«rthco««U  of  tad.  d^^  S TTm J^/rco^I-.  cricolation,  b. 

moreorleMabovethele»el  of  thejea,  in  «»™»2J;  AigL^f  taUnc  tte  length  of 

tewpe»«d,in  Mme  part.,  witt  «»ller  col-  •ff!^*!,^™^'',:  iTSthnate.  tort  of 

lection,  of  water,  at  ^^^^^^^    ^  SSHTySS^  liJi  *«  KS""^*^' 
,fewin.tance.,«.mewhatlowerthanfte    |^J?T*f  "*™^°g„^'lS..  ««  Nile, 

general  mf.«  •(  «ke  "«n  oc«a^   Jo*  •I'^^^UljTAl^r.lijtheOby. 

the  Ca^i"  Se*  w  wd  to  be aboot  ttoee  JS  Z,  J*riLi  10  •  tbeGange.,  iucom- 

h«Kl^eetlower««Ae««m^«Jj  ;^^^*S^%?^,  Oie^rof  A,., 

the  interior  part,  of  Afnca  there  i.  proha  ^on  e^  91;  the  Eophrate., 

blyalakee,oaUydeprei«d.  •  S^ZMi.Srippi,8;  3eDanube,7;  Ae 

We  cannot  obMrve  any  geneiri  .ymnie-  ^ ,  ™*  ""~JX  l^  «      ^ 

^''r^'^J!^TS:^i  '"S:'.2;firtoS;L«.eide.of 

rrr^iiS^dSeS'tS^^.  ^^^^-"^''-:?:rsri!rt 

™£S.^rfmBn«ou.iri«KU.    Ttehuge  dicate*  tifct  of  country  tagherttw  moat 

^^^terSw  to  the  MUthwaid  have  of  the  neighbooring  part^   .Beg«™»8  •* 

STa  Sy  wi*  «v«ct  to  their  form.  Cape  Fi«.tem.  wc  •»«»«^«  »***£: 

Sd  tte  iri«rf.  near  them ;  to  the  we.t  the  wnee.,  keepwg  to  the  Moth  of  the  Oar- 

«^«*inMitm  sre  excavated  into  large  bay»,  ronDe,aiKitbe  l-oire.  _.       j     * 
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make  a  dresit  In  Swisseiiand,  and  pan 
betareen  the  sources  of  the  Danabe,  and  of 
the  branches  of  the  Rhine,  in  Swabia. 
Crossing  Phnconja,  we  leave  Bohemia  to 
the  north,  in  order  to  avoid  the  Elbe ;  and 
conuni;  near  to  the  borders  of  Aastriay  fol- 
low those  of  Hungary  to  the  South  of  the 
Vistnla.  ^TlieDniepertlienobligesus  togo 
nortibwards  through  Lithuania,  leaving  the 
Don  wholly  to  the  right ;  and  the  Volga, 
to  pass  still  further  north,  between  Peters- 
baig  a^d  Moscow,  a  little  above  Bjelosew. 
We  may  then  go  eastwards  to  the  boundary 
of  Asia,  and  thence  northwards  to  Nova 
Zembla.  Hence  we  descend  to  the  west  of 
the  O^,  and  then  to  the  east  of  the 
branches  of  the  Volga,  and  the  other  infamd 
riven  flowing  into  the  lake  Aral  and  the 
Caspian  Sea.  Here  we  are  situated  on  the 
vndely  extended  elevation  of  India,  in  the 
nefghbourhood  of  the  sources  of  the  Indus  % 
and,  lastly,  in  our  way  from  hence  towards 
Kamscbatka,  we  leave  the  Jenisei  and  Lena 
on  the  left,  and  the  Ganges,  the  Kiang 
Rew,  the  Hoangho,  and  the  Amur  to  the 
right 

The  direction  of  the  most  conspicooaa 
mountains  is,  however,  a  little  different 
from  this;  the  principal  chain  first  consti- 
tutes the  Pyrenees,  and  divides  Spain  from 
France,  then  passes  through  Vivarab  and 
Auvergne,  to  join  the  Alps,  and  through  the 
south  of  Germany  to  Dalmatia,  Albania, 
and  Macedonia ;  it  b  found  again  beyond 
the  Euxine,  under  the  names  of  Taurus, 
Caucasus,  and  Imaus,  and  goes  on  to  Tar- 
tary  and  to  Kamscbatka.  Ibe  peninsula 
of  India  is  divided  from  north  to  south  by 
the  moimtaios  of  Gate,  extending  Irom  the 
extremity  of  Caucasus  to  Cape  Comorin. 
In  Africa,  Mount  Atlas  stretches  from  Fei 
to  Egypt,  and  the  mountains  of  the  Moon 
run  nearly  in  the  same  direction  :  there  is 
also  a  considenble  elevati6n  between  the 
Nile  and  the  Red  Sea.  In  the  new  world, 
the  neighbourhood  of  the  western'coast  is 
in  genml  the  most  elevated ;  in  North 
America  the  Blue  Mountains,  or  Stony 
Mountains,  are  the  most  considerable ;  and 
the  mountains  of  Mexico  join  the  Andes  or 
Cordeliers,  which- are  Continued  along  the 
^hole  of  the  west  coast  of  South  America. 

There  are  several  points  in  both  hemis* 
pheres,  from  which  we  may  observe  rivers 
■eparating  to  run  to  different  seas ;  such  are 
Ifwisserland,  Bjefosero,  Tkrtaiy,  Little 
Tibet,  Nigritia  or  Guinea,  and  Quito.  The 
highest  mountains,  are  Chimbonu^o,  and 
some  otben  of  the  Cordeliert  m  Peniy  or 
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peibapa  Deacabesado  in  ChiU,  Moot  Blanc, 
and  the  Peak  of  Teneriffe.  Chhabora^ao  It 
aboUt  seven  thousand  yards,  or  nearly  four 
miles,  above  the  level  of  the  sea ;  Mont 
Blaoc,  five  thousand,  or  nearly  three  miles ; 
the  Peak  of  Teneriffe  about  four  thousand, 
or  two  miles  and  a  quarter  i  Ophir,  in  Su- 
matra; is  said  to  be  five  or  six  hundred  feet 
higlier.  It  has,  however,  been  atMrted, 
that  some  of  the  anowy  mountains  to  the 
north  of  Bengal,  are  higher  than  any  of 
.those  of  South  America.  Tbe  plains  of 
Quito,  in  Peru,  are  so  much  elevated,  that 
the  barometer  stands  at  the  height  of  fifteen 
inches  only,  and  the  air  is  reduced  to  half  ita 
usual  density.  But  none  of  these  heighta  is 
equal  to  a  thousandth  part  of  the  earth's 
semi-diameter,  and  the  greatest  of  them 
might  be  represented  on  aaix  inch  globe  by 
a  smgle  additional  thickness  of  the  paper 
with  which  it  is  covered.  Mount  Sinai,  in 
Japan,  Mount  Caucasus,  Etna,  the  Southern 
Psrrenees,  St.  George  among  the  Asores, 
Mount  Adam,  in  Ceylon,  Atlas,  Olympus, 
and  Taurus,  are  also  high  mountains  ;  and 
there  are  some  very  considerable  elevations 
hi  the  ishind  of  Owylie^  Ben  Nevis,  in 
Scotland,  is  the  loftiest  of  the  British  hills, 
but  its  height  is  considerably  less  than  a 
mile. 

The  most  elevated  mountains,  excepting 
the  summit  ctf  volcanos,  consist  of  rocks, 
more  or  less  mixed,  without  regular  order, 
and  commonly  of  franite  or  porphyry. 
Hiese  are  called  primary  mountaUis;  they 
run  generally  fh>m  east  to  west  in  the  old 
world,  and  firom  north  to  south  in  the  new; 
and  many  of  them  are  bbaerved  to  be  of 
easier  ascent  on  the  east  than  the  west  nde. 
The  seoondaiy  mountains  accompany  them 
in  the  same  direction;  they  consist  of  strata, 
mostly  calcarions  and  aigUUceous,  that  is, 
of  the  nature  of  limc'etone  and  chy,  vrith  a 
fow  animal  and  vegetable  remains,  in  as 
obscure  form,  together  with  salt,  coals, 
and  sulphur.  Hie  tertmiy  mountanis  are 
still  smaller;  and  in  these,  anfanal  and 
vegetable  renwins  are  very  abundant; 
they  consist  chiefly  of  Ume-stone,  marble, 
alabaster,  building-stone,  mill-atone,  and 
chalk,  witii  beds  of  flint.  Where  the  se- 
condary and  tertiary  mountaina  are  mtet^ 
sected  by  vaOies,  the  opposite  strata  ofteir 
correspond  at  equal  heights,  as  if  the  vnl- 
lies  had  been  cut  or  washed  firom  betwaas 
them ;  but  sometimes  the  moontsins  havu 
their  strata  disposed  as  if  they  had  been 
elevated  by  an  internal  force,  and  their 
fuaunits  bad  afUrwanta  cnabM  nway, 
X 
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the  strata  which  are  lowest  in  the  pUuos 
being  highest  in  the  meuntains.  The  strata 
of  tliese  mountains  are  often  intermixed 
with  veins  of  metal,  rnonuig  in  all  possible 
directions,  and  oecupying  vacuities  which 
appear  to  be  of  somewhat  later  date  than 
tlie  original  formation  of  the  mountains. 
Tlie  volcanic  mountains  interrupt  those 
of  eveiy  other  description,  without  any 
regularity,  as  if  their  origin  were  totally 
independent  of  all  the  rest. 

The  mtemal  constitution  of  the  earth  is 
Uttie  known  from  actual  observation,  for 
the  depths  to  which  we  have  penetrated 
are  comparatively  very  inconsiderable,  the 
deepest  mine  scarcely  descending  half  a 
mile  perpendicularly.  It  appears  that  the 
strata  are  more  conmionly  in  a  direction 
nearly  horizontal  than  in  any  other;  and 
their  thickness  is  usually  ahnost  equable 
for  some  little  distance  ;  but  they  are  not 
disposed  in  the  order  of  their  specific  gra- 
vity, and  the  opinion  of  their  following 
each  other  in  a  similar  series,  throughout 
the  greater  part  of  the  globe,  appears  to 
rest  on  very  slight  foundations. 

From  observations  on  the  attraction  cf 
the  mountain  Scfaehallien,  Dr.  Maskelyne 
inferred  the  actual  mean  density  of  the 
earth  to  be  to  that  of  water  as  four  and  a 
half  to  one,  judging  from  the  probable  den- 
sity  of  the  internal  substance  of  the  'moun- 
tain, which  he  supposed  to  be  a  soUd  rock. 
Mr.  Cavendish  has  concluded  more  direct- 
ly, from  experiments  on  a  mass  of  lead, 
tliat  the  mean  density  of  the  earth  is  to 
tlmt  of  water  as  five  and  a  liaif  to  one. 
Mr.  Cavendish's  experiments,  which  were 
performed  with  the  apparatus  invented 
and  procured  by  the  bte  Mr.  Michell,  ap- 
pear to  have  been  conducted  with  all  pot^ 
ftible  accuracy,  and  mat  undoubtedly  be 
preferred  to  eoncliisions  drawn  from  the 
attraction  of  a  mountain,  of  which  the  in- 
teiiial  parts  are  perfectly  unknown  to  us, 
except  by  conjectures  founded  on  its  ex- 
ternal api^earance.  Supposing  both  series 
of  experiments  and  cuilcntatioiis  free  firom 
error,  it  vrill  only  follow  tliat  the  internal 
parts  of  SchehalUen  are  denser,  and  per- 
Inps  more  metallic,  than  was  before  ima- 
gined. The  density  assigned  by  Mr. 
Cavendish  is  not  at  all  greater  than  might 
be  conjectured  from  observations  on  the 
vibration  of  pendultmis;  Newton  had  long 
ago  advanced  it  as  a  prolMible  supposition, 
that  the  mean  density  of  the  earth  might 
be  about  five  or  six  times  as  great  as  that 
of  water,  and  the  perfect  agraemtnt  of  tlie 
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result  of  many  modem  experiments  with 
tiiis  conjecture  affords  us  a  ntvr  proof,  io 
addition  to  many  others,  of  the  accnracy 
and  penetration  of  that  illustrious  philoso- 
pher.   See  Globes. 

GEOLOGY  has  for  its  object  the  strnc- 
ture  knd  formation  of  this  globe:  it,  of 
course,  embraces  the  consideration  of  the 
materials  of  whidi  it  is  composed,  and  the 
circumstances  peculiar  to  its  original  forma- 
tion, as  well  as  the  different  states  under 
which  it  has  existed,  and^the  various  changes 
which  it  has  ondera;one. 

It  necessarily  follows,  firom  the  very  li- 
mited depth  witliin  which  our  actual  exa- 
minations have  been  made,  that  our  facts 
and  real  observations  are  confined  .to  what 
n»y  be  considered,  comparatively,  as 
merely  the  crust  of  the  globe.  With  re- 
spect to  its  more  internal  part,  we  have  hi- 
therto only  been  aided  by  conjecture, 
which,  it  must  be  admitted,  has  too  fre- 
quently led  to  theories  the  most  extrava- 
gant and  absurd.  From  the  experiments 
of  several  learned  men,  it,  however,  ap- 
pears, that  the  density  of  the  globe  h  great- 
est towards  its  centre.  Boscovich  is  of 
opinion,  from  his  very  ingenious  calcula- 
tions, that  the  centre  is  a  spheric^  nucleus, 
podseasing  an  equal  degree  of  density  to 
within  some  leagues  of  the  earth's  soi^tce ; 
but  although  it  is  thus  concluded,  that  tlie 
interior  of  the  earth  is  solid,  contrary  to 
the  conjectures  of  several  ancient  philoso- 
phers, yet  it  »  by  no  means  pretended, 
that  even  in  this  its  more  solid  parts,  there 
may  not  exist  cavities  of  a  greater  or  less 
size,  connected,  perhaps,  with  each  other, 
and  extending  considerably,  in  all  probabi- 
lity, towards  the  surface. 

The  solid  masses  of  the  globey  which  have 
come  within  our  examination,  have  beea 
distinguished  into  primitive  and  secondary ; 
among  the  former,  were  placed  the  rocks 
of  granite,   gneiss,  porphyry,  seipentioe, 
and  limestone,  of  a  peculiar  cinracter;  and, 
among  the  latter,   were   considered   the 
rocks  of  secondary  lime- stone,  of  phosphate 
of  lime,  of  gypSum,  and  of  some  of  the  sand- 
stones ;  of  chalk,  and  of  silex.    Tliis  divt- 
siau  is  not,  however,  at  present  univennlly 
adopted;  other  divisions  having  been  as- 
sumed, which  have  appeared  to  agree  bet- 
ter with  the  different  systems  which  have 
been  proposed:   these   divisioos  we  shall 
therefore  more  fully  notice,  after  pointing 
out  the  peculiarities  of  these  several  systems. 
The  water  is  supposed,  at  present,  to  cover 
about  thrae-fiftha  of  the  whole  earth ;  but 
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widoabted  evidence  existty  of  lis  having  ex-  may  still  reroaio,  and  appear  to  manifest  aa 

tended  over  a  much  wider  rariace ;  and  it  increase  of  the  dry  land:  on  precipitoos 

is  the  opinion  of  many  of  the  most  eminent  shores,  the  reverse  of  this  is  observable ;  on- 

geoiogisl^  of  its  having  covered  the  whole  dermined  by  the  continual  and  powerful  ac- 

of  the  earth.    As  the  necessity  of  ascer-  tion  of  the  waves,  huge  masses  are  perpe-, 

taining  this  latter  circomstance  is   much  tually  fiilling,  and,  broken  by  their  fkli  and 

mged,  by  those  who  have  endeavoured  to  by  the  action  of  the  water,  are  so  reduced 

Ibrm  correct  opinions  respecting  the  mode  as  to  easily  allow  of  their  removal  by  the 

in  which  this  globe  was  originally  formed,  vraves:  thus  is  occasioned  a  considerable 

it  will  be  proper  here  to  notice  some  of  the  reduction  of  the  level  of  the  shore ;  and 

evidence  .which  has  been  adduced  respect-  thus  an  opportunity  is  given  for  the  exten- 

ing  this  circumstance.  sion  of  the  waters  of  the  ocean  on  such  par-. 

Herodotus  rehites,  that,  according  to  the  ticular  spots.    The  balance,  however,  of 

priestsofVulcan,  the  whole  of  Egypt,  ex-  this  seemingly  contradictory  evidence,  is 

cept  in  tiie  neighbourhood  of  Thebes,  had  undoubtedly  in  (avour  of  the  opinion,  that 

been  covered  with  water.    Herodotus  him-  the  water  has  considerably  diminished,  and 

self,  also,  noticed  the  existence,  even  in  his  is,   perhaps,  lessening  at  the  present  pe- 

tirae,  of  lakes  of  salt  water  m  d^erent  parts  riod. 

of  Egypt,  as  well  as  of  the  saline  matter.  Indubitable  evidence  of  the  vraterliaving 

mingled  with  the  vast  tracts  of  sand  with  stood  over  the  tops  of  mountains,  which  are 

which  that  conntry  is  covered  i  which  ob-  at  present  much  above  the  level  of  the 

servations  are  confirmed  by  the  accounts  ocean,  is  yielded,  by  the  circumstance  of 

that  liave  been  given,  by  those  who  have  various  organiied  beings,  former  inhabitants 

examined  these   parts  in  modem  times,  ofthewater,  being  imbedded  in  these  moun- 

Hie  diminution  of  the  ocean  is  also  render-  tains,  and  even  in  their  summits.  Those 

ed  in  the  highest  degree  probable,  from  va-  who  contend  that  the  vrhole  of  the  earth 

fiotts  facts  related  also  by  Strabo,  Pliny,  lias  been   covered  with  water,  have  re- 

Diodoros  the  Sicilian,  and  several  other  course  to  the  testimony  afforded  by  the 

early  writers ;  and  in  the  present  day,  the  sevend  chemical  and  physical  properties, 

observations  of  PaUas,  Celsius,  limnrus,  discoverable  in  the  component  parts   of 

and  others,  seem  to  establish  the  fart,  of  the  loltiest  mountains ;  and  which  prove, 

the  diminution  and  sinking  both  of  the  Bal-  in  their  opinion,  that  all  these  substances 

tic  and  of  the  Caspian  Seas.  have  obtained  their  origin  from  the  vraters 

On  the  other  hand,  innumerable  facts  of  tiie  ocean,  which  they  suppose  to  have 

may  be  adduced  which  seem  to  prove,  that  invested  the  whole  earth.    This  mode  of 

the  water  has  actually  iucrtesed,  in  its  pro-  the  formation  of  rocks  will  not,  however, 

portion,  over  the  dry  hmd.    From  the  rehi-  be  admitted  by  every  geologist,  to  be  snffi> 

tions  of  Pfaracus,  Bryden,  Barral,  Fortiii,  cienUy  ascertained,  to  allow  of  its  being  ad- 

and  others,  there  can  no  doubt  exist  of  the  duced>as  an  evidence  on  the  present  occa- 

Mediterranean  Sea  having  very  much  en-  sion.    That  they  have  been  tiius  produced, 

croached  on  its  shores  i  temples,  and  other  there  appean,  however,  to  be  the  greatest 

edifices  of  different  descriptions,  which  are  reason  ibr  supposing ;  bnt  %%  their  origin 

known  to  have  been  erected  at  consider-  stiU  remains  a  question  vrith  many,  the  ies- 

able  distances  from  the  sea,  being  now  ba-  timony,  on  this  occasion,  must  be  proper- 

ried  beneath  its  waves.    In  explanation  of  tionally  weakened, 

this  varyuig  evidence,  it  is  necessary  to  In  the  following  sketch  of  some  of  the 

state,  although  it  may  not  afiect  the  general  most  interesting  and  important  systems  of 

question,  that  it  cannot  be  doubted,  that  the  fonnation  of  the  world,  several  lacti 

whilst  the  land  is  gaining  on  the  sea,  in  will  be  noticed,  from  which  additional  evi- 

fome  parts,  similar  encroachments  are  ob-  dence  will  be  adduced,  of  not  only  the  fo^ 

servable  in  others,  of  the  sea  on  tiie  dry  roation  of  the  rocks  from  the  contents  of 

land.    Instances  of  this,  on  the  small  scale,  the  primitive  waters,  bnt  also  of  the  watera 

may  be  observed  on  almost  all  flat,  and  on  having  totally  covered  the  earth ;  and  since 


ly  precipitoos  shores ;  on  the  former,  most  of  the  important  geological  hcts  will 

large  embankments  of  sand  are  sometimes  come  into  consideration,  whilst  taking  a 

suddenly  thrown  up  by  considerable  and  view  of  the  difierent  systems  which  have 

violent  inundations,  and  which,  in  conse-  been  offered  of  the  formation  of  the  worid, 

qnence  of  alteration  in  the  shape  of  the  and  of  the  several  changes  which  it  has  nn^ 

coasts,  and  of  the  direction  of  current!,  deigone,  it  Is  proposed  to  appropriate  the 

X  t 
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remaining  part  of  tbis  article  to  that  {hir-  alterations  of  its  sarfrce,  from  which  pro* 

pose.                                                           ,  ceeded  the  vast  cavities  for  the  reception 

Omiltinff  to  notice  any  Inrther  the  scrip*  of  the  ocean,  and  those  irregularities  which 
taral  account  of  the  creation  of  the  worid,  divide  its  jnrfiKe  into  hills  and  vallies. 
merely  on  account  of  the  brevity  of  the  Shice  several  of  the  hypotheses  of  the 
narration  preventing  the  disposi^  of  the  fbrmation  of  the  worid,  and  the  changes 
events,  there  related,  in  a  systematic  ar-  which  have  brought  it  to  its  present  state, 
rangement;  we  shall  only  here  generally  deserve  rather  to  be  regarded  as  inge- 
remark,  that  the  occurrence  of  the  most  nioosly  devised  allegories,  than  systems  re- 
prominent  circumstances  related  in  that  ac-  gularly  deduced,  it  is  not  intended  to  do 
count,  has  been  repeatedly  inferred  by  the  much  more  than  specify  those,  the  consi- 
most  learned  writers,  who  have  endeavour-  deration  of  which  will  yield  but  little  infbr- 
ed,  from  a  view  of  the  present  state  of  the  mation.  In  agreement  with  this  rule,  we 
world,  and  of  the  various  changes  which  it  shall  only  state,  respecting  the  hypothesis 
has  undeigone,  to  form  some  coi^ieclnres  of  Des  Cartes,  that  he  conceived,  that  this 
witfi  respect  to  its  original  fbrmation.  globe  miKht  origundly  have  been  composed, 

Frfmi  the  very  imperfect  accounts  which  like  the  sun,  of  the  pure  element  (fire) ;  but 
have  reached  us,  of  the  doctrines  of  the  that,  by  degrees,  its  less  subtle  parts  had 
Egyptian  philosophers  on  t^  subject,  we  gradnaOy  collected  together,  and  formed 
can  only  learn,  that  they  were  of  opinion,  /thick  and  obscure  masses  at  its  surfiice,  si- 
thfit  at  the  begmning  the  water  had  cover-  milar  to  those  accumulations  which  occa- 
ed  the  whole  surface  of  the  world ;  and  that  sion  the  spots  which  we  see  on  the  sun. 
this  was  proved  by  the  remains  of  organ-  From  the  gradual,  but,  at  length,  complete  • 
kkd  beings,  whidi  were  so  frequently  seen  incrustation  thus  formed,  he  supposed,  that 
in  the  substance  ;of  the  earth.  Tliese  wa-  the  whole  planet,  at  length,  became  cover- 
ters,  it  was  supposed,  had  retired  to  tlie  in-  ed  and  obftiscated ;  that,  in  this  manner, 
tenor  cavities  of  the  globe,  remaining  in  different  crusts  were  formed,  and  that,  fh>m 
tills  great  abyss,  ready  to  issue  out  and  pro-  the  falling  in  of  parts  of  the  exterior  crust 
duce  the  most  extensive  inundations ;  to  into  the  cavity  beneath,  the  irregularities 
one  of  which  it  was  supposed  that  some  of  of  the  earth's  surface  were  produced, 
their  records  referred.  The  axis  of  the  To  tliis  hypotliesis  of  Des  Cartes,  that  of 
^obe,  they  believed  to  have  been  originally  Leibnits  very  nearly  Approaches,  he  sop- 
parallel  with  that  of  the  phme  of  ito  orbit ;  posed  the  crust,  of  which  we  have  just 
and  whilst  it  remained  thus,  they  supposed  spoken,  to  have  been  of  a  vitreous  nature, 
that  a  petpetual  spring  existed ;  but  that,  the  minute  fragments  of  which  are  the  sand 
onnts  inclining,  an  alteration  of  seasons  that  b  every  where  so  abundant  The 
took  place.              ^  affinity  of  our  earth  to  the  sun,  has  been 

The  OialdaBans,  like  the  Egyptians,  are  more  strictly  asserted  by  BnfSbn,  who  in- 
supposed,  by'Diodorus  Siculus,  to  liave  be-  forms  us,  that  the  earth  was  originally  sepn- 
lieved  the  earth  to  be  hoUow ;  and  that,  in  rated  from  the  sun,  by  the  stroke  which  the 
the  early  ages  of  its  fbrmation,  a  perpetual  gun  received  from  the  falling  in  of  a  comet, 
spring  had  existed.  The  Indians  also  be-  that  this  fragment,  during  its  cooling,  ac- 
lieved  in  the  existence  of  a  vast  abyss  in  quired,  from  its  rotation,  a  spheroidal  form, 
the  centre  of  the  earth,  for  the  reception  of  cavities  being,  at  the  same  time^  formed  in 
the  water,  which  remained  after  the  conso-  its  interior  part,  whilst  its  vapours  con* 
Kdation  of  the  crast  of  the  earth :  they  also  densed,  and  formed  the  waters  of  the  ocean, 
believed  in  a  general  deluge  of  the  earth,  Bicher  entertained  the  opinion,  tliat  there 
yid  m  a  subsequent  retiring  of  the  .waters.  existed  in  the  centre  of  the  globe  a  cavity, 

The  opinions  of  the  Epicureans,  a*  deli-  which  contained  an  accumulation  of  sul- 
vered  to  us  by  Lucretius,  appear  to  have  phurous,  bituminous,  and  other  mmeral 
been,  that  by  the  separation  and  appro-  principles,  which,  raised  in  the  state  ,of  va- 
priate  re-nnion  of  accordant  atoms,  the  dif-  pours,  by  the  internal  heat,  formed  tlie  va- 
ferent  elements  were  formed,  vriiich,  by  nous  mineral  substances  ^whidi  are  contain- 
the  regnlatiii^  influence  of  grarity,  were  se-  ed  in  the  substance  of  the  earth.  This  by- 
panted  from  each  other,  and  disposed  in  pothesis,  so  little  supported  by  probabiHty, 
their 'allotted -regiosis.  One,  of  the  pro-  has  been  nearly  adopted  in  moderp  times, 
cesses  which  was  thus  performed,  was  the  by  Gensssme,  in  his  '^  History  of  Langne- 
fonnation  of  the  earth  itself;  which,  l>eing  doc ;''  who  imagines  the  existence  of  a  cen-^ 
then  varioMsiy  acted  ttpo%  underwent  those  tral  fire,  by  the  inflnenoe  of  which  nnme- 
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1001  miaen]  principles  are  niied,  in  a  state  be  equal  in  lengthy  and  a  anifonn  season  to 

of  Tapoor,  throogli  the  different  clefts  of  have  existed^  resembling  a  perpetoal  spring; 

the  earth,  until  they  arrive  near  to  its  sor-  bat  on  the  crost  of  the  earth  diyini?,  from 

ittrtf  where  they  enter  info  various  combi">.  the  ardency  of  the  heat,  it  became  violently 

nations,  the  result  of  this  is  the  prodnc-  rent  asunder,  fidling  into,  and  giving  open- 

tion  of  the  nnmeroas  mineral  sabstanoes  ings  for  the  vast  al^ss  of  waters  beneath : 

irhidi  the  earth  contains.  hence  the  axis  of  the  globe  became  in- 

Beside%  these,  who  consider  an  inherent  dmed,  occasioning  those  changes  of  the  sea- 
or  central  fire  as  necessary  to  the  formation  sons,  and  of  the  length  of  the  days  and  nights, 
and  continuation  of  this  globe,  there  are  vrhich  now  exist ;  and  thus  also  were  pro- 
others  who  reier  the  particular  roodifica-  dnced  the  beds  of  the  ocean,  with  the  vailics 
tion  of  the  form  of  its  surfiice  to  the  opera-  and  the  numerous  mountainotts  elevations, 
tton  of  subterraneous  fires,  acting  partially  Mr.  Whiston  conjectured,  that  the  eartii 
by  the  nwalescence  of  pyrites  and  volcanic  was  origuially  a  comet,  whidi,  at  the  period 
eruptions,  with  accompanying  earthquakes ;  mentioned  ni  the  Mosaic  account,  as  that 
amongst  those  who  have  -adopted  this  opi-  of  the  creation  of  the  worid,  had  its  orbit 
nion,  may  be  mentioned  8teno,  Lanre,  rendered  nearly  circular,  and  such  an  ar- 
Moro,  and  Ray.  rangement  foiteed  of  its  component  parts, 

To  produce  the  vast  efiects  necessaiy  to  at  nmde  it  fit  for  the  existei^  of  the  vege> 
give  form  to  a  planet,  or  to  modify  its  sur-  table  and  animal  creatbn :  having  existed 
face  anew,  most  of  course  require  the  most  10  this  state  its  allotted  time,  he  supposes  a 
powerfiil  physical  /igents.  In  the  various  comet  to  have  passed  so  near  to  the  earth 
systems,  therefore,  which  human  mgenoity  u  to  have  involved  it  in  the  vapoms  form- 
has  devised,  with  the  hope  of  pointing  out  iog  its  tail,  and  which,  bemg  condeiMed, 
the  natural  means  vrhich  have  been  employ-  fell  in  torrents,  and  produced  the  deluge 
ed  in  these  prodigious  operations,  the  pow-  described  by  Moses;  the  action  of  the  co- 
erfiil  agency  offire  or  ofwater  has  been  gene-  met  on  the  earth  itself,  having  been  suffix 
rally  referred  to  -,  and  henoe  geologists  have  dent  to  produce,  at  the  same  time,  those 
been  rather  vrhnnsically  named,  according  irregularities  of  ita  smftce,  which  form 
to  the  particobr  agency  which  they  have  chains  of  mountains  and  the  vast  beds  of 


supported  in  their  discussions,  Plutonists,  the  ocean, 

and  Neptnnlsts.    TIm  systems  already  here  Mr.  "PaXba  having  assumed  the  fi>rmation 

noticed,  it  is  obvious,  are  those  in  which  of  the  sea  and  the  primitive  rocks,  snp- 

flre  has  been  adopted,  as  afanost  the  sole  posed  that,  with  the  sand  produced  by 

agent;  m  tfaoae  which  next  will  engage  our  their  constant  dismtegration,  the  sea  must 

attention,  recourse  has  been  had  to  the  have  deposited  soch  inflammable  and  fer- 

combined  powers  of  tioth  agents.  niginous  matters^  as,   being  disposed   in 

Dr.  Burnet,  whose  system  manifests  a  beds  on  the  granite,  would  form  the  fiiel  of 

considerable  portion  both  of  ingenuity  and  volcanoes ;  these,  rdtsing  and  bursting  the 

judgment,  supposes  te  earth  to  have  ori-  solid  beds  under  which  they  had  existed, 

giaally  been  a  fliud  mass,  the  component  and  which  they  must  have  altered  by  fusion 

parts  of  which  became  arranged  according  or  calculation,  woidd  raise  up  the  mountams 

to  their  gravity ;  hence  the  heaviest  mat-  of  schist  and  of  lime-stone*    Tlie  shores  of 

ten  were  deposited  at   the  centre,  and  the  sea  being  gradually  augmented,  the  sea 


above  these  were  disposed,  in  concentric     being  diminished  and  driven  back,  whilst 
layefF,  the  substances  which  were  less  and    its  bed  was  raised  in  different  parts  by  the 


less  heavy,  and  on  the  surface  vras  the^  power  of  volcanoes,  the  formation  of  the 

earth, .  covered  aO  round   by  the  water,  mountains   contaming  petrifactions  woidd 

vrhich  was  itself  invested  by  an  nnctuous.  take  place.    lisstly,  he  snpposed,  after  the 

natter,  around  whkh  existed  the  drcum-  earth  had  been  well  blocked  with  vegeta- 


ambient  air.  By  the  subsequent  intemix-  bles  and  animals,  that  by  some  enormous 
tore  of  the  oily  matter  and  earth,  and  other  eruptions  at  the  bottom  of  the  sea,  its  war 
airangementa  of  its  several   component    ters  may  have  been  made  to  inundate  the 


part^  the  cnist  of  earth  acquired  a  spnooth     whole  horiaontal  siiifiice  of  the  earth,  and 
form,  and  obtained  those  qualities  vrhich     even  those  mountains  whicb  have  not  ex- 


vrere  nscemaiy  for  the  existence  of  orga-    eeeded  one  hundred  toises  m  hdght. 
nued  bemgs.    At  this  period,  the  axis  of       The  system  of  Dr.  Hotton  resembles,  in 


the  globe  waa  supposed  to  be  parallel  with     many  points,  tliat  which  has  been  just  no- 
thnt  of  its  orbit,  thed^fiaad  thenlglhtito    ticedj  butiti  several  parts  are  better  con- 
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Meeted,  and  it  certainly  possesses,  although 
in  its  tendency  it  is  highly  exceptionable, 
a  more  prepossessing  appearance,  since  it 
ascribes  the  formation  of  continents,  of 
monntauis,  vallies,  6cc.  not  to  accidental 
occuiTences,  but  to  the  operation  of  regnlar 
and  uniform  causes ;  making  the  decay  of 
one  part  subservient  to  the  restoration  of 
another,  by  successive  reproductions.  Thus 
he  supposes  this  globe  to  be  reguhted  by 
a  system  of  decay  and  renovation,  and  that 
these  are  effected  by  certain  processes 
which  bear  a  omform  relation  to  each  other. 
The  solid  matter  of  the  earth,  especially  of 
the  i«>cks  and  high  Uuids,he  sup^kMes  to  be 
perpetually  separating  by  the  reiterated  ac- 
tion of  air  and  water,  and  when  thus  de- 
tached, carried  by  the  streams  and  rivers, 
and  then  deposited  in  the  beds  of  the 
ocean.  FVom  these  deposits,  the  various 
•trata  of.  oar  earth  are  supposed  to  be 
formed,  obtaining  their  consolidation  from 
the  action  of  sob>marine  fires ;  which  being 
placed  at  immense  depths,  must  operate  on 
these  stratified  depositions  under  the  cir- 
cumstance of  vast  pressure ;  by  which  Vola- 
tiliaation  must  be  prevented,  and  such 
changes  produced  as  would  not  otherwise 
be  effected  by  the  power  of  heat.  The  ex- 
pansive power  of  subterraneous  fire,  is 
called  also  in  to  exphiin,  by  the  elevation 
of  strata,  their  various  positions.  Hius, 
whilst  the  ocean  is  in  one  part  removed  by 
the  aocnnralation,  and  the  elevation  oif 
strata,  firsfa  receptacles  are  forming  for  it 
on  other  spots,  vrhere  new  strata  will'  be 
deposited,  rendered  solid,  and  elevated. 

According  to  this  system,  tilierelbre,  in 
the  present  worid,  which  is  made  up  of  the 
fragments  of  those  which  preceded  it,  the 
materials  are  arranging  fbr  the  formation 
of  its  successor;  tiie  system  manifesting,  as 
its  author  avowed,  neither  vestige  of  a  be- 
ginning nor  prospect  of  an  end. 

Having  thus  sketcliedthe  outlines  of  the 
most  interesting  of  the  systems,  vrhich  sup- 
pose the  formation  of  this  globe  to  have 
chiefly  depended  on  the  agency  of  fire,  we 
shall  now  proceed  to  take  a  view  of  those  in 
which  the  Mune  efl^t  is  described,  as  baring 
been  produced  by  the  influence  of  water. 

Woodward,  with  too  littie  attention  to 
Ihcts,  well  known  at  the  period  at  which 
he  wrote,  supposed  that  the  solid  parts  of 
the  earth  were  arranged  in  strata,  accord* 
ing  to  their  degrees  of  specific  grarity ;  the 
water  which  had  held  them  in  solution,  hav- 
ing afterwards  retreated  to  the  grand  abyss 
irhioh  he  supposed  to  exist  in  the  pentre. 


After  some  time,  God  ordained  that  the 
crust  Aould  break  and  fall  into  the  abyss, 
and  that  the  water  should  cover  the  sur- 
face. By  the  great  solvent  povrers  of  this 
water,  he  supposed  ti»t  every  thing  was 
again  dissolved,  and  that  afterwards  they 
were  again  precipitated  in  concentric  layers. 
The  surface  Wtt»  then  supposed  to  haVe 
been  again  broken,  by  vrhidi  the  waters 
again  reached  the  centre,  and  the  broken 
surfiice  yielded  those  inequalities  which  now 
exist 

De  Lnc  conceived,  that  in  the  beginning 
the  son  did  not  exist  in  a  luminotis  state, 
and  that  the  earth,  not  feeling  its  influence, 
was  fi-ozen ;  but  tiiat,  as  the  sun  difihsed 
its  rays,  the  ice  on  the  earth's  surface  be- 
came thawed,  and  penetrating  inwards,  dis- 
solved the  earth  and  other  frozen  matters 
to  the  depth  of  several  leagues  below  the 
soriace.  But  the  thaw  having  reached  this 
point,  he  supposes  that  the  dbsolved  sub- 
stances became  either  crystallised  or  preci- 
pitated, and  that  as  they  solidified  they 
fi>rmed  the  primitive  crust  of  the  earth. 
After  this,  organized  beings  were  created, 
many  of  which  became  involved  in  new 
strata,  (the  secondary)  vrliidi  were  now 
formed  at  the  bottom  of  the  ocean;  and 
the  thawing  of  the  internal  parts  of  the 
globe  oontinauig,  carities  were  formed,  in 
consequence  of  itut  thawed  substances  pos- 
sessing less  space  tium  they  did  whilst  fro- 
sen.  Hie  whole  of  the  crust,  thus  losing 
its  support,  sunk  partially,  at  diflerent  pe- 
riods, and  the  external  water  rushed  in  to 
fill  the  carities  vrhich  existed,  and  thns 
caused  a  considerable  diminntioii  of  the 
vraters  vrhich  covered  the  earth;  whilst, 
from  the  overtamed  fragments,  arose  the 
irregularities  of  the  earth*s  present  sorfiuw. 

Led  by  the  observation  that  the  Alpine 
Mountains  were  frequently  composed  of 
strata  obliquely  disposed,  Sanssdre  ima- 
gined, that  the  snifrice  of  the  globe,  fimned 
by  successive  depositions  and  ciystallttar 
'tions,  was  originally  covered  by  the  andent 
ocean }  but  that  the  cnist  bnrsting  by  the 
expansive  force  of  heat,  or  of  elastic  fluids, 
the  interior,  or  piimitiTe  parts  of  the  crust 
were  turned  outwards,  and  supported  by 
those  of  secondary  formation.  By  the  ra- 
pid retreat  of  the  vraters  into  the  carities 
thus  formed,  he  aoconots  for  tiie  enormous 
blocks,  now  lieing  in  plains  fiir  distant 
from  the  rocks  from  vrhich  they  were  sepa- 
rated. After  this  retreat  of  the  vraters,  he 
supposes  that  plants  and  anunals  were 
'  formed ;  and  timt  since  thi^t  period,  several 
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Unmcnie  cmreiitB  lm?e  been  caused  by  the 
•penin^  of  fresh  golfiiy  into  which  the  wa« 
ters  have  retreated  at  different  periods; 
tlie  last  of  which  being  that  which  redoced 
the  waters  to  their  present  level. 

Patrin  formed  the  opinion,  that  in  the 
beginning,  all  the  matters  which  now  com- 
pose the  exterior  part  of  the  globe  were 
held  in  solntion,  or  suspension  in  a  fluid ; 
and  that,  of  thoe,  some  were  deposited  in 
a  crystalliied  state,  as  the  mnite.   Sec, 
whilst  those  which  were  not  m  a  state  of 
actual  solntion,  formed  the  difierent  schists 
and   other   earthy,   saline,    and   metallic 
strata,  regukriy  and  concentrically  disposed. 
Whilst  thus  existing  in  a  soft  and  yielding 
*  state,  the  different  substances,  by  acting  on 
each  other,  he  supposes  to  have  passed  into  a 
state  of  fennentation,  necessarily  productive 
of  a  swelting  or  raising  up,  wltich  taking 
^ce  first  of  all  in  the  granitic  and  saline 
pasty  masses,  tliese  were  elevated,  carrying 
with  them,  or  bnrstmg  through,  the  other 
strata,  thus  forming  the  rocks  Mad  mountains, 
now  eidsting  on  the  face  of  the  earth. 

That  respectable  and  excellent  minera- 
logist, Mr.  Kirwan,  has  lealonsly  endea- 
voured to  form  a  system  which  may  accord 
with  the  Mosaic  account  of  the  creation. 
He  supposes  the  superficial  parts  of  the 
globe  to  have  been  in  a  fluid  state,  being 
held   in  solution  by  water  considerably 
heated.    Fh»n  the  coalescing  and  ciystal- 
liation  of  the  contents  of  this  solntion,  the 
various  metallic  substances,  the  different 
earths,  Ste.  were  deposited,  in  various  com- 
binations, forming,  according  to  the  predo- 
muant  proportion  of  the  ingredients,  gra- 
nite, gneiss,  porphyiy,  and  the  other  pri- 
meval rocks.     By   the  crysfallixation   of 
these  immense  nmsses,  a  prodigious  quan* 
tity  of  heat  vn»  geneiated,  even  to  incan- 
descence, and  the  oxygen  uniting  with  in- 
flammable air,  occasioned  a  stupendous 
conflagration,  by  this  the  solid  basis  on 
vriiich  the  chaotic  fluid  rested,  was  rent  to 
a  great  extent.    Tnm  the  extrication,  by 
this  heat,  of  the  oxygen  and  nitrogen  gases, 
the  atmdsphera  vras  fonned ;  and  from  the 
unioo  of  the  oxygen  with  ignited  carbon,  car- 
bonic add  proceeded,  which  being  absorbed 
by  calcarions  earth,  was  precipitated  in  com- 
bination with  it,  forming  the  primitive  lime- 
stones.   The  level  of  the  ancient  ocean  be- 
coming then  lowered  to  the  depth  of  9000 
feet,  fish  vrcre  created;  and  the  various 
■Iratified  seoondary  mountains  were  formed 
witUn  it  daring  Its  retreat,  and  after  the 
creation  of  fish.    Soon  after,  the  higher 


tracts  of  land  being  left  nncovered  by  the 
retreat  of  the  sea  to  its  bed,,  the  land  be- 
came supplied  with  vegetables  and  animals. 
The  deJuge,  he  considers  as  a  miraculons 
effusion  of  water,  both  from  the  cldnds  and 
from  the  great  abyss,  which  originated  in, 
and  proceeded  from,  the  great  soutliem 
ocean  below  the  equator,  and  which  rushing 
into  the  northern  hemisphere,  descended 
southwiirdfl,  and  at  length  spread  over  the 
fiice  of  the  whole  earth. 

M.  de  hi  Metlierie,  who  has  investigated 
the  subject  vrith  much  attention,  is  of  opi- 
nion,  that  all  the  mountains,  vallies,  and 
plains,  composing  the  crust  of  the  eartJi, 
were  formed  nearly  in  the  state  in  which 
they  now  exist,  by  crystallization  of  the 
mass  of  vrater  whichxsurrounded  the  earth. 
The  matters  composing  the  highest  moun- 
tains, he  shows,  have  evidently  been  held 
insolation :  the  water,  therefore, must  have 
reached  above  their  summits,  and  of  course 
have  stood  18,000  feet,  at  least,  above  its 
present  level.    But  this  being  admitted,  it 
becomes  necessary  to  determine  what  has 
become  of  the  immense  quantity  of  vrater 
which  has  disappeared  since  that  period. 
Of  this  he  imagines,  that  some  part  has  es- 
caped by  ev^>oration,   and   passed   into 
other  planets,  ^  but  that  by  far  the  greatest 
part  is  buried  in  the  immense  caverns  which 
exist  in  the  interior  part  of  the  globe. 

On  reviewmg  the  systems  which  have 
been  just  enumerated,  it  is  obvious  that 
some  are  so  abundant  hi  iancifnl  conjec- 
ture, and  so  deficient  of  prol^bility,  as  not 
to  reqwre  any  fiirther  remark;  whilst  in 
others  of  a  more  specious  appearance,  thei« 
are  some  points  which  cannot  be  allowed 
to  their  ingenious  authors.    On  these  par 
tiqular  doubtfol  points,  it  is  thought  best- 
to  offer  a  few  remarks,  rather  than  sepa- 
rately examine  each  system.    With  respect 
to  crystallisation  from  an  aqueous  sohition, 
a  supposition  which  ^  not  yet  been  gene- 
rally adopted,  it  may  be  remarked,  that  the 
primitive  moimtains  and  vallies  give  exactly 
that  irregularity  of  appearance,  from  lofty 
needle>like  forms  shooting  up  in  some  parts, 
and  extensive  phuns  existing  in   others, 
which  are  observable  in  cases  of  crystalli- 
ation  on  the  small  scale.    It  has  been  ob- 
jected that  the  secondary  moontuns  do  not 
•very  where  cover  the  primary  on  which 
they  re^t;  this  ctrcunistance  must,  in  all 
probability,  have  depended  on  particular 
local  circumstances,  and  e^eciaUy  on  sncfa 
as' would,  as  in  ordinary  rases  of  cr)'Stalli- 
ation,  direct  the  formation  of  crystals  more 
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Bnmeromly  on  one  spot  thaii  on  anotlier.    lofty  momitainSy  npid  and  violont  cur* 
Pftrticoter  currents  may  perinps  be  eonsi-    rents  of  water,  and  varions  other  powerinl 


dered  among  tbe  causes  which  assisted  hi 

producuig  these  effects,  as  well  as  m  form-  By  the  precedmg  sketch  of  (he  nnmeroos 

log  partictilar  chains;  wbitet  to  the  action  systems  which  have  been  advanced,  and 

of  contrary  cnrren€s  may  be  attributed  the  by  these  corsory  remarks  on  some  of  the 

fomwtion  of  separate  mountains.    Tbe  for-  objections  which  have  been  made  against 

mation  ofsecondaiy  mountains  seems  also  those  which  q>pear  to  poivess  the  greatest 

to  concur  with  what  is  generally  observed  share  of  probability,  the  mind  becomes  bet- 

hi  the  ordinary  progress  ct  crystallisation ;  ter  prepared  to  attend  to  tbe  system  of  the 

where  it  is  observed,  that  after  one  seriea  celebrated  Werner,  to  whom,  in  the  opi- 

of  crystals  are  formed  of  the  least  soluble  nion  of  his  learned  and  aealous  annotator, 

matters,  others  are  then  formed  of  tliose  we  owe  almost  every  thmg  that  is  truly 

substances  which  tlie  fluid  vras  able  to  hold  valuable  in  this  important  branch  of  know- 

still  longer  in  sohition.    It  has  been  ob-  ledge.    For  the  purpose  of  conveying  some 

jected  against  this  system  of  crystalUiation  notion  of  this  ingenious  system,  the  foDoW- 

of  rocks,  &e.  that  nature  seems  to  perfo^n  mg  sketch  is  taken  from  the  view  of  it 

nothing  of  that  khid  at  the  present  perwd ;  given  m  the  <«  Element!  of  Geognosy,"  by 


but  were  this  tbe  Ihet,  the  objection  would     Professor  Jameson. 

BOtpomem  much  force,  since  a  moat  satis-        Agreeable  to  this  system,  the  earth  Is 


Actory  answermight  be  yielded,  by  assert-  gopposed  to  have  existed  origually  m 

ing  that  the  operation  has  eeased,  m  conse-  gtate  of  aqueous  fluidity,  winch  is  mferred 

quence  of  the  task  being  accomplished;  from  its  sphefoidal  form,  and  from  the  high- 

and,  speakmg  with  respect  to  the  granitic  est  mountaois  bemg  composed  of  rocks, 

and  porphyry  rocks,  all  the  materials  benag  possessmg  a  stnK;tnre  exactly  resemblmg 

employed.  The  formation  of  stone  by  ciys-  that  ml  those  fossils  which  have,  as  it  were, 

talliation  is,  hovrever,  carrying  on  in  va-  under  the  eye,  been  formed  by  water, 

rious  situations  at  tbe  present  moment;  Fh>m  tiiis  circumstance  it  also  folkiws  that 

the  incrustations  formed  in  certain  springs,  the  ocean  must  have  formeriy  stood  very 

and  the  various  stahictitic  formations  which  high  over  these  mountams ;  and  as  these  ap- 

take  phice  daily,  are  instances  of  this  kind,  pear  to  have  been  formed  during  the  same 

The  unfitness  of  water  to  hold  the  sub-  '  period  of  time,  it  follows,  that  the  ocean 

stances  forming  the  primitive  rocks  in  soln-  must  have  formeriy  covered  the  whole 

tion,  has  been  considered  as  a  powerfol  ob-  earth  at  the  same  time.     Contemplating 

jectton ;  but  it  is  to  be  considered,  that  the  the  formations  of  the   mountains  them- 

menstmum  cannot  be  supposed  to  have  selves,  Werner  discovered  the   strongest 

been  simple  vrater,   but,  as  tf  r.  Kirwan  proofr  of  the  diminution  of  the   oi 


observes,  this  primitive  fluid  must  have  con-  waters  of  the  globe.    He  asceiitamed,  1st, 

tained  all  the  various  simple  saline  sob-  that  tbe  outgoings  (the  upper  extremitlea 

stances  and  indeed  every  simple  substance,  as  they  appear  at  the  surisice  of  the  earth) 

Tarioosly  distributed,  ^  forming,  upon  the  of  the  newer  strata  are  generally  lower 

whole,  a  more  complex  menstruuita  than  than  the  outgoings  of  the  older,  from  gtnnite 

any  that  has  since  existed,  and  consequently  downwards  to  the  alluvial  depositioiis,  and 

endued  vrith  properties  very  different  from  this,  not  in  particular  spots,  but  around  the 

any  vrith  which  we  have  beeu'smce  ao-  whole  globe.     Yd.  That  the  prhnitive  part 

quainted."  Geological  Essays,  P.  II.  of  the  earth  is  entirely  composed  of  chemi- 

Considerable  difficulty   must,  however,  cal  precipttationt,  and  that  mechanical  de- 

eontinne  in  adapting  any   ^-stem  which  positions  only  appear  >n  thoae  of  a  later 

confines  tbe  prodpction  ot  the  various  geo-  period,  that  is,  in  the  transition  class,  and 

logical  phenomena  vrhich   present   them-  thence  they  continue  increasing,  throogh 


selves  to  our  observation  to  too  Hw  and    all  the  succeediog  classes  of  rocks,    lliia 
to  too  limited  causes ;  since  however  neces-     evidence  of  the  vast  diminntioa   of  the 


sary  it  may  be  to  refer  the  general  pbe-  Tolume  of  water  which  stood  so  high  over 
nomena  to  the  operation  of  oneparticnhuly  the  whole  earth,  is  assumed  to  be  pofoctly 
jpowerfid  agent,  It  stHI  must  be  necoeisary  vatisfofctory,  although  we  can  fonn  np  oar- 
to  take  into  the  reckoning  the  sinking  and  rect  idea  bf  what  has  become  of  it 


the  raising  of  particular  spots  from  sub-        By  the  eailiest  separations  from  the 
terraneous  submarine  fires ;  aa  well  as  tbe     chaotic  mass,  wUcfa  are  discovenble 


ehangea  produced  by  the  nbversion  of    the^mtof  theglobe^vrasformedaefansof 


f 
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rockfy  iriudi  ve  therefore  termed  primi* 
tire  reekfy  being  diiefly  composed  of  silex, 
■huBine,  ant  nm^iietii,  constitntuig  by  their 
verioos  tntermixtiires,  1,  granite ;  f ,  gneiss; 
$y  mica-slate;  4,  clay-^te;  5,  primitiTe 
.  limenitone^  6,  primitm-trap ;  7,  serpentine ; 
8,  porphyry;  9,  sienite;  10,  topas  rock; 
11,  qoarti  rock;  If,  primitive  flinty  slate; 
IS,  primitive  gypsum;  14,  white  stone. 
The  circnmstanees  which  chiefly  mark  the 
high  antiquity  of  these  rorks  are,  that 
they  form  the  fundamental  rock  of  the 
other  cbusesi  and  that  the  outgoings  of 
their  straU  are  generally  higher  than  those 
of  the  other  ctauses.  Having  been  formed 
in  the  uninhabitable  state  of  the  globe,  they 
contain  no  petriiacUons ;  and,  excepting 
the  small  portion  which  sometimes  accom- 
pany those  which  will  be  next  mentioned, 
they  contain  no  mechanical  deposits,  but 
are  throughout  pore  chemical  productions. 
Small  portions  of  carbonaceous  matter  oc- 
cur only  in  the  newer  members  of  the 
class. 

Before  the  summits  of  the  monntains  ap* 
peared  above  the  level  of  the  ocean,  and 
before  the  creation  of  vegetables  and  tni- 
mate,  a  rising  of  the  waters  is  supposed  to 
have  taken  place,  during  which  that  clan 
of  rocks  which  are  said  to  be  of  the  second 
porphyry  and  sienite  formatioif  was  de- 
posited. The  rocks  of  this  formation  are 
^clay-porphyry,  pearl-stone  porphyry,  ob- 
sidian porphyry,  sienite,  and  pitch  stone. 
Tbey  contsia  very  little  mechanical  deposi- 
tions, are  of  complete  chemical  formation, 
and  contain  little  or  no  carbonaceou^jnat- 
ter,  and  never  any  petrilactions. 

On  the  appearance  of  land,  or  during  the 
transition  of  the  cartli  from  its  chaotic  to 
its  habitable  state,  rocks  which,  from  this 
droumstance,  are  denominated  transition 
rocks,  wero  formed.  In  these  rocks  the 
first  sli^t  traces  of  petrilactions,  and  of 
mechanicil  depoaitions,  are  to  be  found. 
Ttt  species  of  rocks  which  come  under 
this  class  are  the  tranntion  lime-stone, 
transition-trap,  grey-wacke,  and  flfaity  shUe. 
Hie  petrifications  are  ooialHtes,  encrinites, 
pentacrinites,  entrochites,  and  troehites.  The 
liose-ttone  of  Derbyshire  is  said  to  be  of 
this  kind.  As  the  former  class  of  roeki 
were  purely  of  chemical  formation,  so  the 
coBtentB  of  these  are  dnefiy  chemical  pro- 
ductions, mingled  with  a  small  propoiilon 
of  mecbanical  depontions.  To  explain 
the  cause  of  this  nrixture,  we  are  referred 
to  the  period  of  their  formation*  that  at 
which  the  summits  of  the  primitive  moun- 


tains just  appeared  above  the  vraters,  when, 
by  the  attrition  excited  by  the  motion  of 
the  waves,  and  wluch  we  are  reminded  ex* 
tends  to  no  great  depth,  particles  of  the 
original  mountains  were  worn  off  and 
deposited. 

As  the  height  of  the  level  of  the  ocean 
diminished,  so  would  tiie  surface  on. which 
its  wavea  acted  increase,  and  of  course  the 
quantity  of  the  mechanical  depositions. 
Hence  these  are  much  more  abundant  in 
the  rocks  of  the  next  formation,  which  are 
denominated  floetz  rocks,  on  accmmt  of 
their  being  generally  disposed  in  horizontal 
or  flat  strata.  In  these,  petrifoctions  are. 
very  abundantly  found,  having  been  formed 
whilst  vegetables  and  animals  existed  in 
great  numbers.  These  rocks  are  generaDy 
of  very  wide  extent,  and  commonly  placed 
at  tlie  feet  of  primitive  mountains.  They 
are  seldom  of  very  great  height,  from 
whence  it  may  be  inferred,  that  the  water 
had  considerably  subsided  at  the  time  of 
their  formation,  and  did  not  then  cover 
the  whole  fooe  of  the  earfli.  Countries 
composed  of  these  rocks  are  not  so  ragged 
in  their  appearance,  nor  so  marked  by 
rapid  inequalities,  as  those  in  which  the 
primitive  and  transition  rocks  prevail.  The 
formations  of  this  dass  are  supposed  to  be, 
1,  first  or  old  red  sandstone;  f,  first  or 
oldest  flfletz  lime-stone;  3,  first  or  oldest 
ficetx  gypsum;  4,  second  or  variegated 
sand-stone;  5,  second  flcetz  gypsum;  6, 
second  fleets  or  shell  lime-stone;  7,  third 
floete  sand-stone;  8,  Rock-salt  formation; 
9,  chalk  formation ;  10,  fl<etz-trap  forma- 
tion; 11,  independent  coal  formation;  12, 
newest  flceta-trap  formation. 

Most  of  the  rocks  which  have  been  just 
enmnerated  are  covered  by  a  great  forma- 
tion, which  is  named  the  newest  fleets  trap. 
This  formation  also  covers  many  of  the^ 
high  primitive  mountains  :  it  has  but  litUe 
continuity,  but  is  very  widely  distributed. 
It  contains  considerable  quantities  of  mech»* 
nical  deposits,  such  as  cUy,  sand,  and  gravel. 
Tlie  remains  both  of  vegetables  and  ani- 
mals also  occur  very  abundantiy  in  those 
deposits.  Heaps  of  trees  and  of  parts  of 
pbmts,  and  an  abundance  of  shells  and 
other  marine  prodactions,  with  the  horns  of 
stags,  and  great  beds  of  bituminous  fossils, 
point  out  the  kteness  of  the  period  when 
tills  formation  was  deposited.  In  this  for- 
mation several  rocks  occur  which  are  also 
met  with  in  other  flttts  formations;  but 
the  followinff  are  supposed  to  be  peculiar 
to  this  <;lass,  basalt,  wacke,  grey-etone,  por- 
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pbyiy  slate  and  trap  tnff.  These  rocks  respective  owners^  so  that  each  might  re- 
are  said  to  have  been  formed  during  the  possess  his  property.  It  seems  probable, 
settling  of  the  water  consequent  to  a  vast  that,  in  the  operations  attendant  on  that 
deluge,  which  is  supposed  to  have  taken  act  of  Justice,  many  discovenes'were  made 
place  when  the  sur^e  of  the  earth  was  rehiting  to  the  properties  of  figures,  which 
covered  with  animals  and  vegetables,  and  gradually  led  on  to  an  exteuMon  of  the 
when  much  dry  land  existed.  From  vari-  science,  and  to  the  cultivation  of  the  arts  of 
ons  appearances  observed  in  these  rocks  navigation  and  astronomy,  which,  indeed, 
it  is  concluded,  that  the  waters,  in  which  first  flourished  in  that  quarter.  We  are  ra- 
they  were  formed,  had  risen  with  great  ther  in  the  dark  as  to  many  improvements 
rapidity,  and  had  afterwards  settled  into  a  niade  in  the  infancy  of  geometry,  and  its  at- 
state  of  considerable  calmness.  tendant  specuUtions ;  many  tracts  of  snp- 

The   collections  and    deposits   derived  posed   value   having   been    entirely  lost, 

from  the  mifterials  of  pre-existing  masses,  though  some  faint  traces  and  fragments  of 

worn  down  by  the  powerfiil  agency  of  air  their  subjects,  if  not  of  their  contents,  have 

and  water,  and  afterwards  deposited  on  the  from  time  to  time  been  dbcovered.    The 

land  or  on  the  sea  coasts,  are  termed  alln-  Grecians  appear  to  have  b^en  enthusiasts  in 

vial,  and  are,  of  course,  of  much  biter  for-  their  reception  of  the  new  science;  tecord- 

matiott  than  aigr  of  the  preceding  classes,  ingly,  we  find  that  Thales,  Pythagoras,  Ar- 

Tbese  deposits  may  be  divided  into,  1.  chimedes,  Euclid,  &c.  exerted  themselvea 

Those  which  are  formed  in  mountainous  to  instruct  their  countrymen,  and  thus  to 

comitries,  and  are  found  in  vallies,  being  prepare  the  way  for   the    philosophy  of 

composed  of  rolled  masses,  gravel,  sand,  Ptolemy,  Copernicus,  and  others  of  the 

and  sometimes  loam,  fragments  of  ores,  ancient  school;  and  of  Des  Cartes,  Leibnitx 

and  diflFerent  kinds  of  precious  stones.    2.  "nd  the  immortal  Newton,  in  our  more  en^ 

Those  which  occur  in  low  and  flat  coun-  lightened  times.    At  present,  geometry  is 

tries,    being  peat,   sand,  loam,  bog  iron  justly  considered  to  be  the  basis  of  many 

ore,  nagelflech,  calc-tuff  and  calc-sinter:  tlie  liberal  sciences,  and  to  be  an  indispensable 

duee  hitter  being  better  known  by  the  partof  the  education  of  those  who  purpose 

names  breccia,  txSn,  and  stalactite.  exercisuBg  even  the  more  mechanical  arts 

Ilk  this  ingenious  system,  in  wliich  so  to  advantage, 
much  knowledge  of  the  subject  prevails,  ^^  shall  submit  to  our  readers  a  general 
and  in  which  fhe  marks  of  long  and  patient  ,  ^^^  o^  this  most  useful  and  fascinating  at- 
investigation  are  evident,  a  very  close  ac-  tainment,  and,  by  a  gradual  dispky  of  its 
cordance  with  geological  ^cts  is  generally  rudiments,  open  the  field  to  further  ad- 
observable.  Some  few  difficulties  however  vancement,  which  may  be  easily  insured  by 
occur,  partiaihu-ly  it  seems  with  respect  to  consulting  those  authors  who  liave  become 
the  new  trap  formation;  since  although  eminrnt  for  the  display  of  whatever  relates 
the  appearaiibes  which  this  is  intended  to  ^  ^^  superior  branches  of  geometry.  In 
explain  do  not  better  agree  witli  any  other  the  first  instance,  we  shall  submit  the  fbl- 
supposition,  still  the  rising  of  the  waters  lowing  definitions,  as  laid  down  by  Euclid 
whilst  th^  yet  covered  the  summits  of  the  ">  ^^  Elements,  recommending  them  to  the 
primitive  mountains,  has  much  the  ap-'  serious  attention  of  the  student;  they  being 
pearance  of  a  supposition  made  up  for  this  absolutely  necessary  towards  his  competent 
particular  purpose ;  and  as,  at  the  same  time,  appreciation  and  understanding  of  the  sac- 
it  appean  to  be  warranted  by  no  other  ceeding  propositions, 
phenomena,  it  seems  to  require  some  further  obfiiiitionb. 
consideration,  before  it  is  fully  admitted.            i.  A  point  hath  neither  parts  nor  magni-. 

For  more  particuhir  observations  on  tlie  tude.  f.  A  line  has  length,  without  breadth, 

irarions  characters,  and  on  the   different  3.  The  ends,  or  bounds,  of  a  line  are  pomts. 

dassesofroeks,  see  Rocks.  4.  a  right  line  lies  evenly  between  two 

GEOMETRA,  u  natural  history,  one  of  points.    6^  A  snperiicies,  or  plane,  has  only 

the  families  of  the  Phal«na  genus  of  in-  length  and  bieadtfa.  6.  Phines  are  boonded 

'^^'  ^^^t,]!!Sty^^t'      .  .    ,  ^y  •«««•    7.  A  pkin  superficies  Ues  even- 

GEOMETRY,  m  lU  onginal  sense,  re-  ly  and  level  between  its  Ifaies.    8.  A  plain 

lated  sfanply  to  the  measurement  of  the  angle  is  formed  by  the  meeting  of  two  right 

earth,  and  was  invented  by  the  Egyptians,  lines.    9.  When  an  angle  measures  90  de- 

whose  lands  being  annually  inundated,  re-  grces,  it  is  caUed  a  right  angle.    10.  When 

ip'ured  to  lie  frequently  measnred  out  to  the  lop  than  90  degrees,  it  is  syid  to  be  an  acute 
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angle.    11.  When  more  than  90  degrees,  it 
in  called  an  obtiue  an|r|e.    12.  A  tenn,  or 
boand»  implies  the  extreme  of  any  thiog^ 
IS.  A  figare  is  coDtained  under  one  or  more 
bounds.     14.   A  circle  is  a  plain  fignre, 
contained  in  one  line,  called  the  circnm- 
ference,  every  where  equally  distant  from  a 
certain  point  within  it.    15.  Tlut  eqiii^dis- 
tant  point  within  the   circle  is  called  its 
€;eotre.    16.  A  line  passing  irom  one  side 
to  the  other  of  a  circle,  and  through  its  cen- 
tre, is  the  greatest  line  it  can  contab,  and 
is  called  its  diameter.    17.  The  diameter 
divides  the  circle  into  two  equal  and  similar 
parts,  called  semicircles.    18.  When  a  line 
shorter  than  the  diameter  is  drawn  from  one 
point  to  another  on  the  circumference  of  a 
circle,  it  is  called  a  chord.    19.  The  part  of 
the  circle  so  cnt  off  or  divided  by  such  line 
or  chord  is  called  an  arc  or  segment.    20. 
Figures  contained  under  right  lines  are  cal- 
led right-lined  figures.    21;  A  figure  having 
three  sides  is  called  a  triangle.    2S.  If  all 
the  sides  of  a  triangle  are  of  the  same  length, 
it  is  called  an  equilateral  triangle.    25.  If 
all  the  sides  and.  angles  are  unequal,  it  is 
called  a  scalene  triangle.    24.  If  two  of  the 
•ides  are  of  equal  length,  it  is  called  an  isos- 
celes, or  equi-crural  triangle.    25.  If  con- 
taining a  right  angle,  it  is  called  a  right- 
angled  triangle.     26.  The  long-side  sob- 
tending,  and  opposite  to,  the  right  angle  is 
called  the  hypothenuse.    27.  When  the  two 
shortest  sides  of  a  triangle  stand  at  a  greater 
angle  than  90  degrees,  the  figure  is  sud  to 
be  **  obtuse;"  and  when  all  the  angles  are 
acute,  it  Is  called  an  acute-angled  triangle. 
28.  When  two  lines  preserve  an  equal  dis- 
tance from  each  other  in  every  part,  they 
are  said  to  be  parallel.     29.  Parallel  lines 
may  be  either  straight  or  curved,  but  can 
never   meet.     90.  A   figure   having   four 
equal  sides,  and  all  the  angles  equal,  is 
a  square.    31.  But  if  its  opposite  angles 
only  be  equal  respectively,  the  figure  will 
then  be  a  rhombus,  or  loienge.    92.  When 
all  the  sides  of  a  figure  are  right  lines,  and 
that  the  opposite  sides  are  parallel  and 
equal,  it  is  oiled  a  parallelogram.    93.  If 
the  oppo^te  sides  are  equal,  the  others  be- 
ing nnequal,  the  figure  is  called  a  rfaom- 
boides.  94.  Four-sided  figures,  unequal  in  all 
respects,  are  called  trapeiia.    95.  Figures 
having  more  than  four  sides  are  called  poly- 
gons, and  are  thus  distingniahed:  vrith  ^vt 
sides,  it  is  called  a  pentagon ;  with  sax,  an 
hexagon;  with  seven,  an  heptagon;  with 
eight,  an  octagon ;  with  nine,  an  enneagoa; 
with  tai|  a  decagon;  with  eleveui  an  ende* 


cagon ;  widi  twelve,  a  dodecagon.    96.  A 
solid  has  length,  breadth,  and  thickness. 
.^7.  A  pyramid  is  a  solid  standing  on  a  base, 
of  9ny  jiumber  of  sides,  all  of  which  con- 
verge from  the  base  to  the  same  point  or 
summit.    98.  When  standing  on  a  triangu- 
lar base,  it  is  called  a  triangular  pyramid ; 
on  four,  a  square  pyramid ;  on  five,  a  pen- 
tagonal ;  and  thus  in  conformity  with  the 
figure  of  its  base.    99.  Every  side  of  a  py- 
ramid is  a  triangle.    40.  A  cone  is  found 
by  the  revolution  of  a  triangle  on  its  apex, 
or  summit,  and  a  point  situated  in  the  cen- 
tre of  its  base;  therefore  a  cone  (like  a  sn- 
gar4oaf )  has  a  base,  but  no  sides,    41*  A 
prism  is  a  figure  contained  under  planes, 
vrhereof  the  two  opposite  are  equal,  similar, 
and  'parallel ;  and  all  the  sides  parallelo- 
grams.   42.  A  sphere  ii  a  solid  figure,  ge- 
nerated by  the  revolution  of  a  circle  on  its 
diameter,  which  is  then  called  the  axis* 
49.  A  cube  b  a  solid  formed  of  six  equal 
and  mutually  parallel  sides,  all  of  vrhich  are 
squares.    44.  A  tetrahedron  is  a  solid  con- 
tained under  four  equal,  equilateral  trian^es. 
45.  A  dodecahedron  is  a  solid  contained 
imder  twelve  eqnal,  equilateral,  and  equian- 
gular pentagons.    46.  An  icosahedron  is  a 
solid  contained  under  twenty  equal,  eqnila- 
Iteral  triangles.    47.  A  parallelopipedon  is 
a  figure  considered  under  six  quadrilateral 
figures  or  planes,  whereof  those  opposite  are 
respectively  parallel.    48.  Figures,  or  bo- 
dies, are  said  to  be  equal  when  their  bulks 
are  the  same ;  and  similar,  when  they  are 
alike  in  form,  though  not  equal.  49.  There- 
fore similar  figures  or  bodies  are  to  each 
other  tti  proportion  to  their  respective  areas 
or  bulks.    50.  Hie  line  or  space  on  which 
a  figure  stands  is  called  its  base ;  its  altitude 
is  determined  by  a  line  drawn  parallel  to 
its  base,  and  touching  its  vertex,  or  highest 
part.    51.  A  right-lined  figure  is  said  to  be 
inscribed  within  another,  when  all  its  pro- 
jecting angles  are  touched  thereby.  52.  The 
figure  surrounding  or  envdoping  another  is 
said  to  be  described  around,  or  on  it.    59. 
When  a  line  touches  a  circle,  and  proceeds 
without  cutting  it,  such  fine  is  called  a  tan- 
gent   54.  Ai^  portion,  less  tlmn  a  semi- 
circle, taken  out  from  a  circle  by  two  lines, 
or  radii,  proceeding  from  the  centre,  is  cal- 
led a  sector* 

Certam  Axiows  are  likewise  proper  to 
be  carried  hi  mind ;  air.  1.  That  tUngs  eqoal 
to  one  and  the  same  thing  are  eqnal  to  one 
another.  2.  If  to  equal  thmgs  (or  mnnbers) 
we  add  eqnal  things,  (or  nnmben)tbe  whole 
will  be  eqoaL    9.  If  4tnn  equal  tfain^i  wa 
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take  equal  things,  the  remainder  wiH  be 
equal,  and  tibe  reverse  in  respect  to  nneqnal 
things.  4.  The  whole  u  greater  than  any 
of  ito  parts.  5.  Two  right  lines  do  not  con- 
tain a  space.  6.  All  the  angles  within  a 
circle  cannot  amount  to  more  nor  less  than 
SGO  degrees,  nor  in  a  semi-circle  to  more 
nor  less  than  180  degrees.  7.  Tbevaloe, 
or  measure,  of  an  angle  is  not  afiected  or 
changed  by  the  lines  whereby  it  is  formed 
being  either  lengthened  or  shortened.  8. 
Two  lines  standing  at  an  angle  of  90  degrees 
from  each  other  will  not  be  affebteid  by  any 
change  of  position  of  the  entire  figure  in 
"Which  ^ey  meet,  but  will  still  be  matnally 
|>erpendicolar. 

After  tlios  much  preparation,  we  may 
conclude  the  student  to  be  ready  to  pro- 
ceed in  the  solution  of  problems,  whtch  we 
flhall  study  to  exhibit  in  the  most  sunplCi 
as  well  as  in  a  progressive  manner. 

PROBLEM  f. 

To  describe  an  eqwXateral  trioMgUwptm  a 
gteen  Hue.  Let  A  B  (fig.  1.)  be  the  given  . 
line,  with  an  opening  of  your  compasses 
equal  to  its  length  ;  from  each  end,  A  and 
By  draw  the  arcs  CD  and  £F,  to  whose 
point  of  intersection  at  C  draw  the  lines 
ACandBC. 

PROBLEM  n. 

.  Td  dUride  an  mgk  equally.  Fig.  S.  Let 
B  A  C  be  the  given  angle,  measure  off  equal 
distances  from  A  to  B,  and  from  A  to  C ; 
then  with  the  opening  B  C  draw  alternately 
fiiotn  B  and  from  C  the  arcs  which  intersect 
at  D :  aline  drawn  from  A  to  D  will  bisect 
the  angle  BAC. 

PROBLEM  III. 

Tb  fnsed a gkfen  Une.  Fig.  3.  Let  AB 
be  the  given  line ;  from  each  end  (or  nearer, 
if  space  be  wantmg),  with  an  opening  of 
your  compasses  rather  more  than  half  the 
length  of  A  B,  describe  the  arcs  which  in- 
tenect  above  at  C,  and!  below  at  D :  draw 
the  line  C  D,  passing  tbrough  the  points  of 
intersection,  and  the  line  A  B  will  be  di- 
vided into  two  equal  parts.  Observe,  this 
is  an  easy  mode  of  ere  cting  a  perpendicular 
upon  any  given  line. 

• 

PROBLEM  IT. 

Tormee  a  perpendicMlar  on  a  gicen  poini 
in  a  line.  Fig.  4.  With  a  moderate  open- 
ing of  your  compaases,  and  placing  one  of 
iu  legs  a  little  abi)ve  or  bdow  the  given 


line,  describe  a  circle  passing  through  the 
given  point  A  on  the  line  B  C ;  then  draw  a 
line  from  the  phice  where  the  circle  cuts  at 
D,  so  as  to  pass  through  E,  the  centre  to  F 
on  the  opposite  side  of  the  circle :  the  lint 
F  A  will  be  the  perpendicular  required. 

PROBLEM  T. 

Frmn  a  given  poini  to  let  fall  a  perpendi- 
enkar  en  a  gieen  Ime,  Fig.  5.  From  the 
given  point  A  draw  the  segmefit  B  C,  pass- 
ing under  the  line  D  E ;  bisect  B  C  in  F, 
and  draw  the  perpendicular  A  F. 

THEOREM  VI. 

Tk€  epporiie  anglee  made  by  intereeetiiig 
Unee  are  eqmal;  (6g.  6.)  as  is  shown  in  this 
figure :  o,  o,  are  equal;  j»,  p,  are  equal;  s,  t, 
areequaL 

PROBLEM  VII. 

To  describe  a  triangle  with  three  gtcenUnes. 
Fig.  7.  Let  A  B,BC,  and  CD,  be  the  three 
given  lines ;  assume  either  of  them,  say  A  B, 
for  a  base,  then  with  an  opening  equal  to 
B  C,  draw  the  segment  from  the  point  B  of 
the  base,  and  with  the  opening  CD  make  a 
segment  firom  C:  the  intersection  of  the 
two  segments  will  determine  the  lengths  of 
the  two  lines  BCand  CD,andof  theang^e  ' 
ABC 

PROBLEM  VMI. 

To  iantaie  a  ginem  angle  aH  a  given  poini. 
Fig.  8.  Let  A  B  C  be  the  given  angle,  and 
O  thfe  point  on  (he  line  O  D  whereon  it  is 
to  be  imitated.  Draw  the  line  A  C,  and 
from  O  measure  towards  D  witli  an  opening 
equal  to  AB :  then  firom  O  makea  segment 
with  an  opening  equal  to  B  C,  and  from 
K  make  a  segment  with  an  opening  equal 
to^AC:  their  mtersection  at  £  vrill  give 
the  point  tfaroni^  which  a  line  from  O  will 
make  an  an|^  with  OD  equal  to  the  angle 
ABC. 

THEOREM  IX. 

AH  right  Unee  BeceraOy  paralld  to  any 
gweaUnearemMtnatty  pttrattO^  as  shown  in 
fig.  9,  where  AB,  CD,  EF,  and  OH, 
being  all  parallel  to  I K,  are  aU'paraUeb  to 
eadi  other  severally. 

N.  B.  They  aU  make  equal  aogles  with 
the  oblique  line  O  P. 

PROBLEM  X. 

To  draw  a  parallel  tkroagh  a  ginen  point. 
Fig.  10.  Fh>m  the  epd,  on  any  part  of  the 
given  line  A  B,  draw  an  obBqoe  line  to  the 
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I^iven  point  C  Meanme  tbe  angle  made  by 
A  B  Cy  end  retom  another  of  eqnal  mea- 
surement  upon  the  line  B  C,  to  as  to  make 
the  angle  BCD  equal  to  ABC:  the  line 
C  D  will  be  parallel  to  the  line  A  B.  Or, 
M  in  fig.  11,  yon  may  fimm  any  potnta,  say 
C  D,  ui  the  line  A  B  draw  two  semicircle* 
of  eqnal  dimennons;  tbe  tangent  EF  wiU 
be  paiallel  to  A  B.  Or  yon  may,  aceorduig 
to  Problem  5,  draw  a  perpendiodar  from 
the  given  point  to  the  given  line,  and  dmw 
another  line  through  tbe  given  point  at  right 
angleii  with  the  perpendicolar  proceedmg 
ftom  it  to  the  line  whose  parallel  was  to  be 
made,  and  which  will  be  thus  fonnd.  See 
iig.lt. 

THIOUM  XT. 

PitrdkUgnmi  ^  eqwd  bate  and  aiiUude 
^re  ndfnctiUy  equal.  Fig.  13.  Th«  paral- 
lelogram No.  1  is  rectangular:  "So,  f  is  in- 
clined, so  as  to  hang  over  a  space  equal  to 
the  length  of  its  own  base;  but  the  line 
A  B,  wiiich  is  pei-pendicolar  thereto,  divides 
it  into  two  eqnal  parts:  let  the  left  half, 
A  B  E,  be  cnt  off,  and  it  will,  by  being 
drawn  up  to  the  right,  be  foimd  to  fit  faito 
the  dotted  space  A  CD.  This  theorem 
might  be  exemplified  m  various  modes ;  but 
we  presume  the  above  will  suffice  to  prove 
its  validity. 

THEOREM  XII. 

Trumglet  of  equal  bate  aud  aUitude  are 
reeiproeaU^  eqaoL  Fig.  14.  As  every  pa- 
nllelogrem  is  divisible  into  two  equnl  and 
simikr  triangles,  it  follows  that  the  same 
rale  answera  for  both  those  figures  under  the 
position  assumed  in  this  propositioo:  we 
have  shown  this  by  fig.  15. 


PftOBLBM   XIII. 

To  make  m  paraUehgram  equal  i6  a  given 
triaugle,  wUh  a  given  iueUnaHan  or  angle. 
Fig.  16.  Let  B  A  C  be  the  given  triangle, 
and  E  D  F  the  given  angle.  On  the  line  D  F 
measure  a  ba^  equal  to  B  C,  the  base  of 
tbe  triangle.  Take  B  G  equal  to  half  the 
altitude  of  the  triangle  for  tbe  altitude  of 
the  parallelogram,  and  set  it  off  on  the  line 
£  D.  Draw  F  H  parallel  to  E  D,  and  'H  E 
parallel  to  D  P,  which  wiD  complete  the 
parallelogram  £  F  D  H,  equal  to  the  triangle 
BAC. 

FROBLBX  XIV. 

Te  apflff  a  foraUdogram  to  a  given  right 
line^e^  to  a  given  triamgieyinagivenrigkt 
BnedJIgure.  Fig.  17.  Let  A  B  be  the  given 
line  to  which  the  pandlelogram  is  to  be  an- 


nexed. Let  C  be  the  triangle  to  be  com* 
muted,  and  D  the  given  angle.  Make 
BEFG  eqnal  to  C,  on  the  angle  EBG: 
continue  A  B  to  £:  carry  on  F  E  to  K,  and 
make  its  parallel  HAL,  bounded  by  F  H, 
parallel  to  £  A:  draw  the  diagonalH  K  and 
G  M  both  throned  the  point  B;  then  K L ; 
and  the  paraUelogram  BM  AL  will  be  equal 
to  the  triangle  C,  and  be  situated  as  de- 
sired. 

PnOBLBM  XV. 

To  make  a  paralldogram^  on  a  given  incH* 
naaan^equaltoarig^'UnedJigure,  Fig.  18. 
Let  A  B  C  D  be  tiie  right-lined  figure,  and 
F  K  fi  the  given  angle  or  inclination ;  draw 
tlie  line  D  B,  and  tSke  iU  length  for  the  al- 
titude, FK,  of  the  intended  painllelogram, 
applying  it  to  the  in^jmded  base  line  K  M : 
now  take  half  the  greatest  diameter  of  the 
triangle  DCB,  and  set  it  off  fi-om  K  toM, 
and  set  off  half  the  greatest  diameter  of  the 
triangle  DAB,  and  set  it  off  fit>mH  to  M: 
make  GH  and  LM  parallel  toFK,  and 
F  G  parallel  to  K  H.  The  parallelogram ' 
F  K  G  H  will  be  equal  ih  yu^a  to  the  figure 
A  B  C  Dy  and  stand  i^t  the  given  mclination 
or  angle. 

PROBLEM  XVI. 

To  deecribe  aequareonagivenUne.  ¥ig,  19. 
Raise  a  perpendicular  at  each  end  of  the 
line  A  B  equal  to  its  length ;  draw  the  Ime 
C  D,  and  ^e  square  is  completed. 

THEOREM  XTII. 

Tike  equare  of  the  hfpothenuMe  is  equal  to 
both  the  aquaree  made  on  the  other  sides  tf  a 
right-angled  triangle.  Fig.  SO.  Tbs  com- 
prehends a  number  of  the  foregoing  pro- 
positions, at  the  same  time  giving  a  very 
beantiiul  ilhistration  of  many.  Let  ABC 
be  the  given  right-angled  triangle ;  on  eadi 
side  thereof  make  a  square.  For  the  sake 
of  arithmetical  proof,  we  have  assumed 
three  measurements  for  them :  vis.  tliehy- 
pothennse  at  5,  one  other  side  at  4,  and  the 
bstatS.  Now  the  sqittre  of  5  is  S5.  The 
square  of  4  is  16,  and  the  square  of  3  b  9 : 
it  is  evident  the  sum  of  the  two  last  sides 
make  up  the  sum  of  the  hypothenuse'a 
square;  for  9  added  to  16  make  26.  But 
tiie  mathematical  solution  is  equally  simple 
and  certain.  Tlie  squares  are  lettered  as 
follow:  BDCE,  FGBA,  and  AHGK. 
Draw  tiie  fbUowing  lines :  FC,  BK,  AD, 
AL,  and  AE.  We  have  aheady  shown, 
that  parallelograms  and  triangles  of  equal 
base  and  altitude  are  respectively  equal.^ 
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The  two  tides  F  B,  B  C,  are  equal  to  the 
two  sides  A  B,  B  D,  and  the  angle  DAB 
is  equal  FBC:  the  triangle  ABD  must 
therefore  be  equal  to  the  angle  FBC  But 
the  parallelogram  B  L  is  double  the  triangle 
A  jB  D.  The  square  O  B  is  also  double 
the  triangle  FBC:  consequently  the  paral- 
lelogram BL  is  equal  to  the  square  OB. 
The  square  H  C  in  like  manner  is  proved 
to  be  equal  to  the  parallelogram  C  L^  which 
completes  the  solution.  £uclid,  47th  of 
1st  Book. 

PROBLBM   XVIII. 

To  dkide  a  Hue  to  that  the  rtdoMgU  com- 
imned  under  the  wAoJe  Hme^  and  one  segikent^ 
be  equal  to  the  square  of  the  other  segment. 
Fig.  SI.  On  the  given  line  A  B  describe 
the  square  A  B  C  D ;  bisect  A  C  in  E,  and 
with  the  distance  EB  extend  AC  to  F, 
measuring  firom  E.  Make  on  the  excess 
FA  the  square  F  H,  and  continue  O  H  to 
K.  The  square  F  H  will  be  equal  to  the 
parallelogram  H  D. 

PROBLBM  XIX. 

To  wmke  a  equore  eqndl  to  a  ghen  right' 
Uned  figure.  Fig.  S2.  Let  A  be  the  given 
riglit'lined  figure:  commute  it  to  a  parallel- 
ogram, B  D,  as  already  shown  (prob.  15.) : 
add  the  lesser  side  EDtoBE^soasto 
proceed  to  F :  bisect  B  F  in  O,  and  from 
that  point  describe  the  semicircle  B  H  F. 
Continue  D  E  to  H,  which  will  give  H  E 
for  the  side  of  a  square  equal  in  area  to  the 
parallelogram  B  D,  and  to  the  original 
given  figure  A. 

PROBLBM  XX. 

Toftnd  the  centre  efu  gweu  eirele.  Fig.  2S» 
Draw  at  pleasure  the  chord  A  B,  bisect  it 
m  D  by  means  of  a  diameter,  vrhich  being 
bisected  will  give  F  for  the  centre  of  the 
circle. 

PROBLBM  XXI. 

To  compute  m  drde  upon  a  gken  eegment. 
Fig.  i£4.  Let  A  B  C  be  the  given  segment : 
draw  the  line  A  C,  and  bisect  it  in  D ;  draw 
also  the  perpendicular  B  E  through  D,  draw 
B  A,  and  on  it  make  the  angle  B  A  £,  equal 
to  D  B  A  j  this  will  give  the  point  of  inter- 
section E  for  the  centre,  whence  the  circle 
may  be  completed.  It  matters  not  whether 
the  segment  be  more  or  less  than  a  semi- 
circle. 

PROBLBM  XXII. 

Topttu  gweu circumference  into  tufoequnl 
parti.    Fig.  t&.    Draw  the  line  A  B,  bisect 


in  C;  tiie  perpendicular  DC  will  divide 
the  figure  into  two  equal  and  similar  parts. 

PROBLEM   XXIII. 

In  a  gieen  circle  to  describe  a  triangle  equi- 
angular to  a  given  triangle.  Fig.  S6.  Let 
A  B  C  be  the  circle,  and  D  E  F  tlie  triangle 
given.  Draw  the  line  G  H,  touching  the 
circle  in  A :  make  the  angle  H  A  C  equal  to 
DEF,  and  GAB  equal  to  DFE:  draw 
B  C,  and  the  triangle  B  AC  will  be  similar 
to  the  triangle  DEF. 

PROBLBM   XXIV. 

About  a  given  cvrde  to  describe  a  triangle 
similar  to  a  given  triangle.  Fig.  27.  Let 
ABC  "be  the  given  circle,  and  DEF  the 
given  triangle :  contione  the  line  E  F  both 
vrays  to'G  and  H,  and  having  found  the 
centre,  K,  of  the  circle,  draw  a  radius,  KB, 
at  pleasure  *,  then  fit>m  K  make  the  angle 
B  K  A  equal  to  D  E  C,  and  B  KC  equal  to 
D  F  H ;  the  tangents  LN  perpendicular  to 
K  C,  M  N  perpendicular  to  K  B,  and  M  L 
perpendicular  to  KA,  will  form  the  re- 
quired triangle. 

PROBLEM  XXV. 

To  describe  a  circle  about  a  gioen  triangle* 
Fig.  S8.  In  the  given  triangle  ABC,  bisect 
any  two  of  the  angles ;  the  intersection  of 
their  dividing  lines,  B  D  and  C  D,  will  give 
the  centre  D,  whence  a  circle  may  be,  de- 
scribed about  the  triangle,  with  the  radius 
DC. 

PROBLBM  XXVI. 

To  inscribe  a  drde  in  a  given  triangle. 
Fig.  f9.  In  the  triangle  ABC,  divide  the 
angles  ABC,  and  BCA,  equally  by  tiie 
lines  B  D,  C  D.  Their  junction  at  D,  will 
give  a  point  whence  the  circle  E  C  F  may 
be  described,  with  the  radios  D  F  perpen- 
dicular to  B  C. 

PROBLBM  XXVII. 

T9  inscribe  a  square  in  a  given  drcle.  Fig. 
SO.  Draw  the  diameter  AC,  and,  parpen* 
dicular  thereto,  the  diameter  BD:  iht 
Imes  AB,  BC,  CD,  and  D  A,  wiU  form  a 
correct  square. 

PROBLEM  XXVIII. 

To  describe  a  drele  around  a  square. 
Fig.  30.  In  the  square  A  B  CD,  draw  the 
diagonals  A  C,  B  D,  tlieir  intcnection  at  E 
will  give  the  centre  of  a  circle,  whose  ra- 
dius may  be  any  one  of  the  four  conveig* 
ing  lin^j  ny  £A,  that  will  eoclote  the 
square. 
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FROBLBM  XXIZ.     • 

T»  daeriht  a  dreU  wUkm  a  given  stfuure. 
Fig.  Si.  Divide  the  square  into  four  equal 
puts,  by  the  lines  A  C,  BD,  whose  inter- 
section  at  E,  shows  the  centre  of  a  circle 
to  be  drawn  with  any  one  of  the  converg- 
ing lines,  say  £  A,  as  a  radios. 

PROBLEM  XXX. 

To  deteribe  a  tquare  on  a  gwen  eircte. ' 
Fig.  31.  Divide  the  circle  into  four  equal 
parts,  (or  quadrants)  by  the  lines  A  C,  B  D ; 
draw  the  tangents  OH,  FK,  parallel  to 
AC,  andGF,HK,  parallel  toBD;  which 
will  give  the  required  square. 

PROBLEM  XXXI.       . 

To  make  an  Uoeeeka  Mangle^  harnHg  eocik 
of  the  angU$  ai  the  bate  donhU  that  at  ihe 
tammit.  Fig.  32.  Cut  any  given  line,  as 
A  B,  into  extreme  and  mean  proportions, 
(as  in  Problem  18);  tljen,  from  A,  a^  the 
centre,  draw  a  circle  B  D  E,  with  the  open- 
ing A  B,  and  apply  the  line  B  D  within  iu 
circumlerence,  equal  to  AC,  the  greater 
portion  of  AB;  join  CD,  ABDwiU  be 
the  isosceles  triangle  souf^. 

PROBLEM  XXXII. 

To  dfscribe  a  regMlar  peatagom.  Fig.  53. 
Make  the  isosceles  triangle  ACD  within 
the  drde  ABCDE;  the  base  CD  will 
give  the  filth  part  of  the  drcumleieiice. 

PROBLEM  XXXIII. 

To  dteenbe  a  regular  jtentagom  about  a  cir- 
cle. Fig.  33.  This  is  done  by  drawing  pa- 
nlleb  to  the  lines  AB,  BC,  CD,  DJB, 
EA;  making  them  all  tangents  to  the  dr- 
de; on  the  same  prindple,  b  sqoaie,  a  hex- 
agon, 6lc,  may  be  drawn  around  a  circle, 
from  a  similar  figure  inscribed  within  it. 

PROBLBM  XXXIT. 

To  de$enbe  a  chxU  anuad  a  pentagon. 
Fig.  33.  Bisect  any  two  angles  of  a  penta- 
gon, and  take  their  point  of  intenection,  O, 
as  a  centre,  using  dtber  of  the  converging 
linesy  D  G,  or  £  G,  for  a  radus.  Where  a  cir- 
cle is  to  be  described  within  a  pentagon, 
yoa  must  bisect  any  two  of  the  ^ecs,  and 
raise  perpendiodan  at  those  points,  whkfa 
will  meet  in  the  centre  dther  of  the  coo* 
verging  lines  serving  for  a  radios. 

PROBLEM  XXXV. 

J^imMcnbe  a  regular  hexagon  wUkin  a  eit- 
eU.  Fig.  34.  TlieHdiasofBdrdebdng 
equal  to  one-sixth  of  its  drcumftranct,  es- 


tablishes a  very  easy  mode  of  setting  off  tin 
six  sides  as  follows:  drew  the  diameter 
AB,  set  one  leg. of  your  compasses  at  A, 
and  draw  the  segment  DF,  and  from  B 
draw  the  segment  C£;  thus  dividing  the 
drde  into  six  equal  portions ;  draw  lines 
joinhog  them,  and  the  figure  will  be  com- 
plete. 

PROBLEM  XXXVL 

To  form  a  quindecagon^  or  figure  i^  15 
equal  sides,  tci/Atn  a  circle.  An  equilateral 
triangle  being  inscribed  within  a  circle,  by 
assuming  the  distance  between  three  points 
of  a  hexagon,  say  from  A  to  C  in  the  httt 
figure  for  a  side,  let  one  point  of  such 
triangle  be  applied  to  each  angle  of  a  penta- 
gon in  succession  ;  its  two  other  points  will 
divide  the  opposite  sides  in  three  equal 

parts,  as  the  figure  changes  pkwe  within  the 
pentagon. 

PROBLEM  XXXVII. 

TV  cMge  a  drde  to  a  triangle.  Fig.  35. 
Draw  the  Ungent  A  B  equal  to  3^  diameters 
A  D  of  the  cirde,  and  from  the  centre  C 
draw  CB,  and  CA:  the  triangle  CAB 
will  be  equal  in  contents  to  the  circle  A  D. 

PROBLEM  XXXVIII. 

To  tAange  a  pentagon  into  a  triangle.  Fig. 
36,  Continue  the  base  fine  A  B  to  C,  and 
firom  the  centre  D  let  a  perpendicular  fall 
on  A  B,  bisecting  it  in  E.  Measure  from 
B  a  space  equal  to  four  timesE  B.  Through 
the  centre  D  draw  D  F,  parallel  and  equal 
to  EC;  draw  FC:  the  parallelogram 
contained  under  ECDF  will  equal  the 
area  of  the  pentagon.  Or  the  pentagon 
may  be  changed  to  a  triangle  by  addmg  to 
A  B  four  times  its  owii  length,  and  draw- 
ing a  Urie  from  the  centre,  to  the  produced 
termination  of  A  B ;  the  angle  at  the  centre 
would  tlien  be  obtuse. 

PROBLEM  XXXIX. 


To  drawaspind  Unefroma  gUfenppiia. 
Fig.  ST.  Draw  the  fine  A  B  through  the 
given  point  C,  and  from  C  draw  the  aend- 
drde  DE,then  shift  toD  for  a  centre,  and 
make  the  semi-cirde  A  £  in  the  opposite 
side  of  the  line  :  shift  again  from  D  to  C 
for  a  centre,  and  draw  the  semi-drcle  FG; 
and  then  continiie  to  change  the  centres 
Bltematdy,  for  any  number  of  folds  you 
may  reqaiie  ;  the  centre  C  serving  for  all 
above,  the  centre  D  for  aU  bdow,  the 
line  A  B. 

With  respect  to  the  appUcation  of  geome- 
try to  its  pristina  Igten^  namely,  the  mea« 
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sarement  of  land,  we  most  refer  our  readers 
to  SuRTBTiKG ;  under  which  head  it  will 
be  found  prectieally  exemplified.  We  trust 
sufficient  has  been  here  said  to  ahow  the 
utility  and  purposes  of  this  important 
science,  and  to  prote  serviceable  to  such 
persons  as  may  not  have  occasion  for  deep 
research,  or  for  extensive  detail. 

GEOROIC,  a  poetical  compontion  upon 
the  subject  of  husbandry,  containing  rules 
therein,  put  into  a  pleasing  dress,  and  set 
off  with  all  the  beauties  and  embellishmentB 

of  poetfy. 

GEOROINA,  in  botany,  a  genus  of 
the  Syngenesia  Soperflna  class  and  oraer. 
Receptacle  chafiy;  no  down}  calyx  dou« 
ble;  the  outer  many-leaved;  inner  one- 
leaved,  eightparted.    tliere  are  three  q>e- 

cies. 

GERANIUM,  in  botany,  cnm^i  ««, 
a  genus  of  the  Monadelphia  Decandria 
dass  and  order.  Natural  Order  of  Grui- 
nales.  Gerania,  Jnssieu.  Essential  cha- 
racter: calyx  Ave4eaved;  corolla  fivfe-pe- 
talled,  reguhir ;  nectary  five  honied  glands, 
fostened  to  the  base  of  the  longer  fibiments  ; 
fruit  five-grained,  beaked;  beaks  shnple, 
naked,  neither  spiral  nor  bearded.  'Inhere 
are  thirty-two  species. 

GERARDIA,  m  botany,  so  caBed  in 
honour  of  John  Gerarde,  our  old  English 
botsnist,  a  genus  of  the  Didynanla  Angi- 
ocpermia  class  and  order.  Natural  order 
of  Peraonat*.  Scraphntaris,  Jussieu.  Es- 
sential  character :  calyx  five-cleft ;  corolla 
two4ipped,  lower  lip  threeparted,  the 
lobes  emarginate,  the  middle  segments  two- 
parted ;  capsule  two*celled,  gapug.    There 

are  ten  species. 

GERMINATION.  Whcna  seed  isptaiced 
tn  a  situation  favounible  to  vegetation,  it 
very  soon  dianges  its  appearance;  the  ra- 
dicle b  converted  mto  a  root,  and  sinks  hito 
the  earth;  the  plumula  rises  above  the 
earth,   and  becomes  the  trunk  or  stem. 
When  these  changes  take  place,  the  seed 
is  said  to  germinate ;  the  process  itself  has 
been  called  germmation,  which  does  not 
depend  upon  the  seed  akine ;  somethmg  ex- 
ternal must  affect  it    Seeds  do  not  germi- 
,  nate  equally  and  indifferently  hi  all  pkces 
and  seasons,  they  require  moisture  and  a 
certain  degree  of  beat,  and  every  species 
of  phmt  seems  to  have  a  degree  of  heat 
peculiar  to  itself,  at  which  ito  seeds  beghi 
to  germinate;  ah*  also  is  necessary  to  the 
gemunation  of  seeds;  it  b  for  want  df  air 
thataeeds  whidi  are  boried  at  a  very  great 
^th  hi  tiw  earth,  either  thrive  but  mdif< 
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ferently,  or  do  not  rise  at  all.  Hiey  fte- 
quently  preserve,  however,  their  germinat- 
ing virtues  for  many  years  within  the  bow- 
eb  of  the  earth ;  and  it  b  not  unusnal,  upon 
a  piece  of  ground  being  newly  dug  to  a 
considerable  depth,  to  observe  it  soon  after 
covered  with  several  plants  vrhich  had  not 
been  seen  there  in  the  memory  of  man. 
Were  thb  precaution  frequently  repeated, 
it  would  perhaps  be  the  means  of  recover- 
ing certain  species  of  plants  which  are  re- 
garded as  lost;  or  which,  periiaps,  never' 
coming  to  the  knowledge  of  botanbts, 
might  hence  appear  the  result  of  a  new 
creation.  light  b  supposed  to  be  injurious 
to  the  process  which  affords  a  reason  for 
Coverhig  seeds  vrith  tlie  soO  in  which  they 
are  to  grow,  and  for  carrying  on  the  busi- 
ness of  matting  in  darkened  apartments  ; 
malting  being  nothuig  more  than  germina- 
tion, conducted  with  a  particular  view. 

GEROPOGON,  in  botany,  a  genus  of 
the  Syi^enesia  Polygamia  JEqoalb  class 
and  order.  Natural  order  of  Compositse 
SemifloscuIoMS,  or  compound  flowers,  with 
semi-floreti  or  Hgntate  florets  only.  Cicho- 
racese,  Jussieu.  Essential  character :  ca- 
lyx simple }  receptacle  vrith  brbtie-shaped 
chafi ;  seeds  of  the  dbk,  vrith  a  foathcred 
down  of  the  ray,  irifli  iw  awns.  There 
arft  three  speciea. 

GESNERIA,  in  botany,  so  named  m 
honour  of  Conrad  Gesner,  of  Zurich,  the 
famous  botanbt  and  natural  hbtorian,  a  / 
genus  of  t;he  Didynamia  Angiospermia 
class  and  order.  Natural  order  of  Perso- 
nats.  Campanulaceae,  Jnssieu.  Essential 
character:  calyx  five-cleft,  sitting  on  the 
germ  t  corolla  Incurved  and  recurved ;  cap- 
sule inferior,  two-celled.  There  are  twelve 
species. 

GETHYLLIS,  in  botany,  a  genus  of  the 
Hexandria  Jtf onogynia  class  and  order. 
Natural  order  of  Spathaceae.  Narcissi,  Jus- 
sieu. Essential  character:  calyx  none; 
coroHa  six-parted';  beiry  club-shaped,  radi- 
cle, one-celled.    There  are  four  species. 

GEUM,  in  botany,  English  oems,  o^ 
herb  Uimetf  a  genus  of  the  Icosandria  Po- 
lygynU  cbss  and  order.  Natural  order  of 
Senticosse.  Rosaceae,  Jowien.  Essential 
character:  calyx  ten-cleft;  petab  five; 
seeds  vrith  a  kneed  awn.  Hiere  are  nine 
species,  natives  Sf  Europe  and  North  Ame- 
rica. 

GHINIA,  in  botany,  so  named  in  me- 
mory of  Lucas  Ghini,  a  fiimoos  physician 
and  botanist  of  Bologna,  a  genus  of  the 
Dkmdria  Monogynia  ctais  and  order     Nap 
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timl  order  of  PMsotnta.  Viticoiy  Jnitiea. 
Esaentkl  cbamcter:  calyx  five-tooUied, 
teeth  acomiiiete;  corolla  two-Upped;  sla- 
miiia  four,  with  two  barren  anthen  at  the 
end  of  the  shorter  fibunenti ;  pericarpimn  a 
drape  containing  foar  or  Avt  celled  nut, 
with  a  seed  in  each  cell*  lliere  are  two 
apeciea. 

GIANTa  ctnuewtnf^  a  TWt  eoUecttoo  o€ 
a  black  kind  of  marie,  called  baialtei,  m 
the  coonty  of  Antrim,  in  Ireland.  See 
Baialtbs,  and  Staffa.  • 

GIBBOUS,  in  astronomy,  a  term  nsed 
in  reference  to  the  enlightened  parts  of  the 
BMHNi,  whilst  she  is  moving  from  the  fitat 
qnarter  to  the  foil,  and  from  the  foil  to  the 
last  qnarter:  for  all  that  time  the  dark 
put  appears  homed,  or  folcated ;  and  the 
Ught  one  hunched  out,  convex  or  gibbons. 

GIFT,  in  lawv  ^  transferring  the  pro- 
perty in  a  thing  from  one  to  enother  witb- 
oot  a  valuable  consideration ;  for  to  trans* 
for  any  thing  upon  a  valuable  consideration, 
is  a  contract  or  sale.  He  who  gives  any 
tbh«  is  called  the  donor,  and  he  to  whom 
Is  g^ren  is  called  the  donee.  By  the  com- 
mon bwall  chattels,  real  or  personal,  may 
be  granted  or  given  without  deed,  except 
IB  some  special  cases,  and  a  free  gift  is  good 
without  a  consideration,  if  not  to  defraud 
cndltofs.  But  BO  leases,  estates,  ormter- 
ests,  eitfaer  of  freehold  or  term  of  years,  on 
nay  nucertaui  interest,  not  being  copyhold 
or  enstomniy  interest  of,  in,  to,  or  out  of 
any  BMsanages,  manon,  lands,  tenements, 
or  bereditaments,  shall  at  any  time  be 
MsiflTif  li,  granted,  or  surrendered,  unless  it 
be  by  deed  or  note  iB  vrriting,  signed  by  the 
party  so  assignhig,  granting,  or  surrender^ 
log  the  same,  or  their  agents  thereunto  law- 
Ifally  anthorittd  by  vrriting,  or  by  act  and 
«ypcimtionofhiw.  f9  Gar.  II.  c  5.  A  gift 
of  any  tlimg,  without  a  consideration,  is 
|{Ood»  but  it  is  revocable  before  delivery  to 
tbe  doner,  of  the  thing  given. 

OILBERTIA,  in  botany,  a  genus  of  the 
0ecandria  Monogynia  class  and  order.  Ca- 
lyx five-toothed ;  corolla  deeply  five-part- 
ed ;  nectary  deeply  ten-parted,  vrith  hmceo- 
Imfe  segments ;  antfaene  sessile,  in  the  seg- 
aienta  of  the  nectary;  fruit  sa-celled. 
Only  one  species,  G.  rBcemen,  foimd  in 
Pom }  branches  reddish  and  downy ;  leaves 
alternate,  elliptic,  acute,  entire,  leddtsh, 
downy  underaeath ;  racemes  axillary. 

GILd,  or  Gdild*    See  Gcu.ii. 

GIU)ING,er«^.  TheattofgUdingor 
of  laying  a  thin  aupetfidal  coating  of  metal 
osi  wood,  osetaly  and  other  aabitancea,  hae 
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been  loog  practised  and  higbly  esteemed, 
both  for  its  utility  and  the  splendid  effect 
which  it  produces.  Gold,  from  the  extreme 
beauty  of  its  colour,  and  from  the  length  of 
time  dnriog  which  it  may  be  exposed  to  the 
action  of  the  air  vrithont  tarnishing,  is  per- 
haps the  most  valuable  of  all  substances  for 
the  purpose  of  decoration  ;  but  on  account 
of  its  deamess  and  weight,  it  can  very  sel- 
dom be  employed  m  substance,  and  its  or- 
namental use  would  be  lunited,  mdeed,  if  it 
vrere  not  at  the  same  time  the  most  exten- 
sible of  all  substances ;  so  that  a  given 
weight  of  gold,  notwithstanding  its  high  spe- 
cific gravity,  may,  by  beatmg,  be  made  to 
cover  a  larger  sorfece  than  an  equal  quanti- 
ty of  any  other  body.  Among  the  ancients, 
^e  Romans,  and  among  the  modems^  the 
French  hare  been  remarkable  for  their 
large  and  profiise  consumptioo  of  gold  -,  not 
only  the  temples,  theatres,  and  other  pub- 
lic buildingi,  being  adorned  with  gildiqg^ 
but  even  the  private  houses  of  the  wealthier 
classes. 

Tlie  materiab  for  gliding,  or  rather  the 
different  stetes  in  which  gold  is  nsed  for  the 
purpose,  are  the  follo%ring :  leaf-gold  of  dil^ 
ferent  thtckneases,  and  formed  either  of  the 
pun  metal,  or  of  an  alloy  of  this  with  silver^ 
amalgam  of  gold,  and  goM-powder.  The 
leaf-gold  is  procured  by  the  gilder  from  tho 
gold-beater,  for  an  account  of  which  we 
shall  refer  the  reader  to  the  article  Gold; 
but  the  other  two  substances  being  pre- 
pared by  the  gilder  himself,  may  be  with 
propriety  dcecribed  here.  The  amalgam  of 
goM  is  made,  by  heating  in  a  crucible  some 
pure  quicksilver ;  and  whenit  is  nearly  boil- 
ing, adding  to  it  about  a  sixth  of  its  weight 
of  fine  gold  jn  thin  phUes,  heated  red  hot ; 
the  mixture,  after  being  kept  hot  for  a  few 
nimutes,  becomes  of  a  perfectly  bomoge* 
neous  consistence,  and  may  then  be  allowed 
to  cool:  vrhencold,  it  is  to  be  put  in  a  pieco 
of  soft  leather,  and  by  gradual  pressure,  thd 
fluid  part  of  the  amalgam,  comisting  almost 
whoU^  of  mercury,  may  be  forced  throngh 
the  pores  of  the  leather,  vrhile  the  gold 
combined  with  about  twice  iti  weiglit  of 
mefcuiy  win  remain  befamd,formhigay«l* 
lowish  rilveiy  maps  of  about  the  consbtency 
of  soft  butter.  Itiis,  after  beii^  Jiraised 
in  a  mortar,  or  shaken  in  a  strong  frfilal,  witli 
repeated  portions  of  salt  and  water,  till  tho 
vrater  ceases  to  be  fooled  by  it,  is  fit  for  use, 
and  amy  be  kept  for  any  length  of  time 
vrithont  injury  in  a  corked  phuU.  It  is' of 
essential  noportaaoe  that  the  miiterialsof 
this  amalgam,  aadefpedally  thomareary. 
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sliAtold  be  perfectly  pure,  as  (he  teMt  por- 
tion of  lead  or  bisroatli  would  very  mate* 
rbt^y  iojur^  Uie  beaaty  of  the  gilding,  by  de- 
teiiorating  the  colour  of  the  gold,  and 
fitliDg  it  with  black  ipeeks  ;  on  this  ac- 
count no  roercoiy  ought  to  be  employed 
that  has  not  been  procured  by  distillation 
from  the  red  precipitate  (nitrous  red  oxide 
of  mercury)  either  alone  or  mimed  with  a 
tittle  charcoal  powder. 

Gold  is  prepared  in  three  dtfrerent  ways. 
The  6nt  and  simplest  is  to  pnt  into  a  glass 
or  eartliem  mortar  some  gold-leaf,  wi^  a 
little  honey  or  thick  gum-water,  aqd  grind 
the  mature  for  a  considerable  time,  tfll  the 
gold  is  reduced  to  extremely  minute  firag* 
meats;  when  tins  is  done,  a  Utile  warm 
^vater  win  wash  out  the  honey  or  gum, 
leaving  the  gold  behind  In  a  flaky  pulveru- 
lent state.    A  less  tedious  and  more  efieo- 
tnal  way  of  comminuting  the  gold,  is  to  di»- 
solte  it  in  nitro-mnriate  acid,  and  then  pre* 
dpitate  it  with  a  piece  vX  copper :  the  pre- 
cipitate, after  being  digested  in  distilled 
▼inegar,  and  then  washed  in  water  and 
dried,  is  in  the  form  of  a  very  fine  powder, 
and  both  works  better,  and  is  easier  to 
burnish  than  the  ground  leaf-gold.    The 
finest  ground  gold  is  however  produced  by 
heating  very  gradually  the  gold-amalgam  in 
an  open  earthem  vessel,  and  continuing  the 
^   fire  till  the  whole  of  the  mercury  is  evapo- 
rated, takmg  caro  that  the  amalgam  shall  be 
cdhstantly  stirred  with  apiece  of  ghns,  rod, 
or  tobacco-pipe,  in  order  to  prevent  the 
particles  of  gold  from  adhering  as  the  mer- 
,  cufy  flies  off.    When  the  mercury  is  conn 
pletely  evaporated,  the  residual  gold  being 
then  ground  in  a  Wedgewood-ware' mortar, 
with  a  litt),e  water,  and  afterwards  dried,  it 
»  fit  for  use. 

.  Gilding  is  performed  either  with  or  with^ 
out  heat.  By  the  fvst  of  these  methods 
those  substances  are  gilt  which  are  not  lia- 
ble to  alteratiott  by  exposnre  to  «  moderate 
heat,  such  as  metals,  and  sometimes  glan 
and  porcelain :  the  second  method  is  prac- 
tised with  those  .substances^  sudi  as  wood, 
paper,  lead,  silk,  faioq9»red  and  japanned 
ware,.&c.  which  woyld  be  mjored  and  even 
destroyed  at  the  temperature  requisite  for 
Hiding  the  ftn^.  The  last  of  these  methods 
being  the  sipiplest,  shall  be  first  described, 
and  we  sbalf  begin  with  the  art  of  gilding 
on  wood. 

lliero  are  two  methods  for  gilding  on 
wood,  namely,  oil  gilding  and  biiroished 
gilding.  <>a  gilding  is  thus  peiformed :  the 
.wood  must  first  be  covered,  or  priaiedf  with 


two  or  three  coatings  of  boiled  Unseed  oif 
and  white-lead,  in  order  to  fill  up  the  pores 
and  to  conceal  the  irregularities  of  the  sur- 
fiM:e,  occasioned  by  the  veins  in  the  wood. 
When  the  priming  is  quite  dry,  a  thin  coat 
of  gold-siae  must  be  laid  on.    This  is  pre- 
pared by  grinding  together  some  strongly 
calcined  red  ochre  vrith  the  thickest  drying 
oil  that  can  be  procured,  and  the  older  the 
better:  that  it  may  work  freely,  it  is  to  be 
mixed  previously  to  being  used  with  a  Kttle 
oil  of  turpentine,  till  it  is  bnroght  to  a  pro- 
per consistence.    If  the  gold-site  is  good,  it 
will  be  snfllciently  dry  m  twelve  hours, 
more  or  less,  to  allow  the  artist  to  proceed 
to  the  last  part  of  the  process,  wfaidi  is  the 
application  of  the  gold.  .  Fortliis  purpose  a 
leaf  of  gold  is  spread  on  the  cus)iion  (formed 
by  a  few  fol<b  of  flannel  secured  on  a  piece 
of  wood,  about  eight  incfaeskqoare,  by  a  tight 
covering  of  leather),  and  is  cut  into  strips  of 
a  proper  siae  by  a  blunt  pallet-knife ;  each 
strip  being  then  taken  up  on  the  pomt  of  a 
fine  brash,  is  applied  to  the  part  tntended 
to  be  gilded,  and  is  then  gently  pressed 
down  by  a  ball  of  soft  cotton ;  the  gold  im- 
mediately adheres  to  the  sticky  sorfiiee  of 
th^  siae,  and  after  a  few  minutes  the  dex- 
terous application  of  a  large 'camels  hair 
brush  sweeps  away  the  loose  particles  of  the 
gold  leaf  without  disturbing  the  rest.    In  a 
day  or  two  tlje  size  vrill  be  completely 
dried,  and  the  operation  is  finished.    Hw 
advantages  of  this  metliod  of  gilding  aret 
that  it  is  very  simple,  very  durable,  not 
readily  mjored  by  chan^  of  weather,  even 
when  exposed  to  the  open  air,  and  when 
soiled  it  may  be  cleaned  by  a  little  warm 
water  and  a  soft  brush :  its  disadvantage  is, 
that  it  cannot  be  bornished,  and  therefore 
wants  the  high  lustre  produced  by  the  next 
method.    Its  dnef  employment  is  in  out- 
door work. 


'  Bornished  gUdbig,  or  gilding  mdistf  mper, 
is  thus  performed.  The  snrfiice  to  be  gilt 
roust  be  carefiilly  covered  with  strong  size, 
made  by  boiling  down  two  pieces  of  white 
leather,  or  dippings  of  parchment,  till  they 
arc  reduced  to  a  stiff  jelly;  this  coating 
bdng  dried,  dght  or  ten  mora  mnst  be  ap- 
plied, consisting  of  the  same  size,  mixed 
with  fine  ^ris^plaster  or  washed  chalk; 
when  a  sufiSdent  number  of  layers  have 
been  put  on,  varying  according  to  the  na- 
turo  of  the  work,  and  the  whole  is  become 
quite  dry,  a  moderately  thick  layer  must 
be  applied,  composed  of  size  and  bole,  or 
yellow  ochre:  while  this  last  is  yet  moist, 
the  goki  leaf  is  to  be  put  on  In  the  nsnai 


IMiiMr;  it  will  itnmedittely  ftdhere  ob  be- 
ing  pressed  by  the  cotton  ball,  and  belore 
the  sixe  is  become  perfectly  dry,  thoie  parts 
>rfaich  are  iDtended  to  be  the  most  briltiaiit 
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the  nastfch  which  lies  between  the  heated 
iron  and  the  leather;  in  coiiseqaence  of  thb 
the  gold  with  which  the  face  of  the  tool  is 
eovered  b  made  to  adhere  to  the  leatfier,  so 


are  t6  be  carefully  burnished  with  agate  or    that  oip  removing  the  tool  a  gilded  impre^ 
dog's-tooth.    In  order  to  save  the  labour  of    sion  of  it  remains  behind* 


burnishing,  it  is  a  common,  but  bad  prac- 
tice, slightly  to  burnish  the  brilliant  pasts, 
and  to  deaden  the  rest  by  drawing  a,  brush 
Over  them  dipped  in  stse :  the  required  con^ 
trast  between  the  polished  and  the  unpo- 
lished gold  is  indeed  thus  obtained ;  but  the 
general  effect  u  much  inferior  to  that  pro- 
duced in  the  regular  way,  and  the  smallest 
drop  of  water  falling  on  the  sited  part  occa^- 


Drinkhig  ghuses  and  other  utensils  of 
this  material,  are  sometimes,  especially  in 
Germany,  gilt  on  their  edges:  this  is  done 
in  two  ways,  either  by  a  simple  adhesive 
Varnish  or  by  means  of  fire.  The  varnish 
is  prepared  by  dissolving  in  drying  linseed 
oil,  a  quantity  of  giun  ambe,  or  still  better 
of  clear  amber,  equal  in  weight  to  the  Un- 
seed oil;  a  very  drying  and  adhesive  var« 


nonsastun.    This  kind  of  gilding  can  only  nish  is  thus  prepared,  which  being  diluted 

be  applied  on  in-door  work,  as  rain,  and  with  a  proper  quantity  of  oil  of  turpentino 

even  a  considerable  degree  of  dampness^  is  to  be  applied  as  thin  as  possible  to  those 

win  occasion  the  gold  to  peel  off.    When  parts  of  the  glass  which  are  intended  to  bo 

dirty,  it  may  be  cleaned  with  a  soft  brush|  gilded ;  when  this  is  dry,  which  will  be 

and  hot  spirit  of  urine,  or  oil  of  turpentine,  about  a  day,  the  gfeiss  is  to  be  placed  by 


It  is  chiefly  used  on  picture  frames,  mould 
ings,  and  stucco. 

Letters  written  on  vellum  or  paper  are 
gilded  in  three  ways :  in  the  first,  a  little 
site  is  mixed  with  the  ink,  and  the  letters 
are  vrritten  as  usual ;  when  they  are  dry,  a 


the  fire  side,  or  in  a  stove  till  it  is  so  warm 
as  almost  to  bum  the  fingerfVhen  handled ; 
at  this  temperature  the  varnish  will  become 
glutinous,  and  a  piece  of  gold  leaf  applied 
m  the  usual  way  will  immediately  adhere; 
when  tiie  gilding  is  thus  pot  on,  and  before 


slight  degree  of  stickiness  is  produced  by  '^  ^  grown  quite  cold  it  may  be  bumislied^ 
breathing  on  them,  upon  which  the  gold  leaf  taking  care  only  to  interpose  a  piece  of  very 
is  immediately  applied,  and  by  a  little  pres-  thin  paper  betwen  the  gold  and  the  bum- 
sure  may  be  made  to  adhere  with  sufficient  Mher.  If  the  varnish  is  very  good  this  is 
firmness.  In  the  second  method,  some  ^be  best  method  of  gilding  glass,  as  the 
vHiite-lead  or  chalk  is  ground  up  with  strong  gold  is  thus  fixed  on  more  evenly  than  In 
•lie,  and  the  letters  are  made  with  this  by  *>iy  other  way:  it  often  happens,  however, 
means  of  a  brush:  when  the  mixture  is  al-  that  when  the  varnish  is  but  indifferent. 


most  dry,  the  gold  leaf  may  be  laid  on,  and 
afterwards  burnished.  The  bst  method  is, 
to  mix  up  some  gold  powder  with  siae;  and 
make  the  letters  of  this  by  means  of  a 
brush.  The  edges  of  the  leaves  of  books 
are  gilded,  while  in  the  binder^  press,  by 
.first  applying  a  composition  formed  of  four 
parts  oif  Armenian  bole,  and  one  of  sugar 
candy,  ground  together  to  a  proper  consis- 
tence, and  kying  it  on  with  a  brush  with 
the  vrliite  of  egg:  this  coating,  when  nearly 
dry,  is  smoothed  by  the  burnisher;  it  is 
then  slightly  moistened  urith  clean  vrater, 
and  the  gold  leaf  applied,  and  afterwards 
burnished.  In  order  to  impress  tlie  gilt 
figures  on  the  leather  covers  of  books,  the 
leather  is  first  dusted  over  with  very  fine 
teain,  or  mastieh,  then  the  iron  tool  by 
which  the  figure  is  made  is  moderately 
heated,  and  pressed  down  on  a -piece  of  leaf 
fold  which  slightly  adheres  to  it,  bemgthen 
innnediately  applied  to  the  surface  of  the 
leather  with  a  certain  force,  the  tool  at  the 


that  by  repeated  washuig  the  gold  soon 
wears  off:  on  this  account  the  practice  of 
burning  it  m,  b  sometimes  had  reconnte  to. 

For  this  purpose  some  gold  powder  is 
tempered  with  borax,  and  in  thb  state  ap* 
plied  to  the  dean  suifiure  of  the  glass,  witli 
a  clean  camdsf  hair  pencil ;  when  quite  dry 
the  glass  is  put  in  a  stove  heated  to  about 
the  temperature  of  an  annealing  oven,  thn 
gum  bums  off,  and  the  borax  by  vitrifying 
cements  the  gold  with  great  firmness  to 
the  glass;  after  which  it  may  be  burnished. 
The  gilding  upon  porcelain  is  in  like  man- 
ner fixed  by  fire  and  borax ;  and  this  kind 
of  vare  being  neither  transparent  nor  liabte 
to  soften,  and  thus  injure  its  form  in  a  low 
red  hea^  is  f^  firom  the  risk  and  iiunry, 
vrhich  the  finer  and  more  fusible  kuMis  of 
l^ass  are  apt  to  sustain  from  such  trea^ 
ment» 

All  the  BMthods  of  gilding  hitherto  des- 
cribed resemble  each  other  by  being  ac- 
complish^ by  means,  of  seme  adhesiva 


•ame  tune  makes  sn  impression,  and  melts    medium ;  this.  However,  it  not  tha  cafu  with 


GILDliNO*  ,    . 

gildiog  opOB  metab,  the  gM  19  bron^t    laid  on,  andipread  withabroih,  to  anpply 
into  immediate   contact  witli   the   other    the  deficiency,  witiiont  removing  the  anide 
metal  and  they  both  remain  firmly  united  from  the  £re.    After  a  time,  the  whole  of 
merely    by  the    attraction    of   adhesion    the  mercury  will  be  driven  off,  and  th« 
Bilheisting  between  them.     The  flimplest  piece,  after'cooling,  being  accurately  exam- 
of  all  the  kinds  of  gilding  on  metal,  and  ined,  will  be  found  to  be  entirely  covered 
which  strikingly  demonstrate  the  power  of  with  a  thin  coating  of  pale  dull  gold.    Th^ 
the  affinity  of  adhesion,  is  one  whidi  is  small  roughnesses,  and  loosely-acUiering  par* 
sometimes  practised  on  plane  snrfiues  of  tides,  are  now  to  be  removed  with  a  scratch- 
copper  and  tfon,  with  considerable  success*  brush,  which  is  made  of  some  extraordi- 
The  metal  being  previously   poiisbed   is  nary  fine  brass  wire,  bound  together  into  a 
heated  to  about  the  temperature  of  melted  tad ;  by  it  the  surface  is  rendered  per- 
lead,  and  covered  with  a  double  layer  of  fectly  smooth  and  bright ;  but  it  still  le- 
gold  leaf:  by  the  cautions  application  of  a  mams  of  a  pale  yellowish  cotour :  this  de- 
Mood  stone  burnisher  applied  gently  at  feet  is  next  removed  by  warming  the  piece, 
first,  and  increasmg  the  force  of  the  pres-  and  smearing  it  ov(^  with  giMen*  wax,  a 
sure  by  degrees,  the  surfiice  of  the  gold  and  composition  of  bees'  wax,  red  ochre,  venli* 
copper  are  broi^t  to  touch  each  other  in  gris,  and  green  vitriol  or  alum.    The  wax 
ahnost  every  point,  and  then  adhere  with  a  being  burnt  off  over  a  cliareoal  fiie^  and 
force  proportk>nate  to   the  completeness  the  piece  quenched  in  urine,  the  colour  of 
of  the  contact     The  fint  layer  being  thus  the  gilding  will   be   found   to  be  much 
buniished  down,  a  second  is  made  to  adhere  heightened ;  if  it  is  not  sufficiently  so,  the 
fai  the  same  maimer,  and  sometimes  a  third,  application  of  a  succeeding  one  will  conn 
if  the  gilding  is  intended  to  be  veiy  solid:  plete  the  desired  effect,  after  which  the 
Tie  objection  to.  this  kind  of  gildmg  is  its  work  may  be  burnished  or  not,  according 
tediousness  and  the  almost  impossibility  of  to  the  taste  of  the  artist.    Instead  of  tho 
nsfaig  a  snffident  pressure  without  injuring  (;ommon  gilders'-wax,  a  mixture  of  equal 
the  evenness  of  the  gilded  smface:  where  parts  of  nitre,  sal-ammoniac,  green  vitriol, 
these  objections  do  not  q>p1y  there  cannot  and  verdigris,  moistened  with  water,  will 
be  a  more  efiectnai  mode  of  gilding  as  is  answer  the  purpose, 
evident  from  the  mannfiwture  of  gilt  silver        Copper,  and  the  alloys  formed  by  its  com- 
and  copper  vrire.    The  bar,  before  it  is  bination  with  zinc,  are  gilded  neariy  in  the 
committed  to  the  wire-drawer,  is  plated  same  manner  as  silver;  but,  as  their  affi- 
with  gold,  by  havmg  several  plates  of  gold  nity  for  mercury  is  considerably  less  than  that 
sticcessivf^  burnished  down  upon  it,  and  of  silver,  it  would  be  difficult  to  make  the 
being  then  subjected  to  the  stronger  com-  amalgam  of  gold  adhere  to  thebunushedsnr- 
pfessmn  which  takes  place  in  wire-drawing,  lace  of  these  metals  by  the  same  means,  and 
the  ^Id  and  the  other,  metal  become  sa  witfi  the  same  evenness,  as  takes  place  in  tho 
perfectly  united  as  to  form  m  a  manner  last  case  described.   To  obviate  this  incon- 
but  one  substance.  venience,   advantage   is  very  ingeniously 
Tha  most  usual  method  of  coveting  the  taken  of  the  action  of  nitric  add  to  fiidli* 
hct  of  a  metal  with  gold,  is  by  means  of  an  tate  the  adhesion  of  the  copper  and  mer- 
amalgam,  or,  as  it  is  technically  called,  wa^  cury,  in  the  following  manner.    A  piece  of 
■ter-gildmg.   If  the  metal  to  be  gUt  is  silver,  copper,  a  button  for  example,  if  cleaned, 
the  best  method  of  proceeding  is  first  to  by  steeping  it  in  add,  and  subsequent  waslt- 
soak  it  in  warm  dilute  muriatic  acid,  that  iug,  and  is  then  burnished  either  in  a  ktbe. 


the  smftce   may   be   rendered   perfectly  or  by  any  other  means :  after  this  it  is  dip* 

dean ;  it  must  then  be  washed  in  dean  wa-  pod  in  a  neutraliaed  solution-  of  nitrate  of 

ter,  dianged  two  or  three  times,  to  get  rid  mercoiy,  and  in  the  qiace  of  a  lew  mhmtes, 

of  the  whole  of  the  add :  bdng  alterwarda  owing  to  the  strong  affinity  of  nitric  acid 

dried,  and  made  modcratdy  warm,  a  little  for  copper,  the  mercurial  salt  is  decern* 

gold  amalgam,  also  warm,  is  to  be  carefally  posed,  the  copper  takes  the  place  of  tha 

and  evfnly  spread  upon  the  silver,  to  which  mercuiy,  and  at  the  same  time  the  raeicury 

it  will  immediatdy  adhere:  when  this  is  is  deposited  m  the  metallic  state  on  thesar- 

completed,  the  piece  is  phiced  npon  a  cour  ftce  of  the  copper,  covering  it  entiKly,  and 

venient  support  over  a  charcoal  fire,  and ,  strongly  adhering  to  it;  ihe  gold  «m>ipft 

while  the  mercury  is  evaporating,  if  any  is  now  applied,  and  the  r«Jst  of  the  proccw 

specks  or  places  appear,  which  ^  have  es*  goes  on  as  already  described.    By  this  mc- 

caped  the  amalgam,  a  small  piece  is  to  be  thod  of  proceeding,  a  given  quantity  of  gold 


GIL 

nwy  be  mt^  fo  cotrer  a  Burger  soHkce  tten 
In  any  other  tmy  of  gilding  on  mettle ;  fiw 
grains  of  gold  will  completely  gild  belh  tlie 
npper  end  under  BurfaceB  of  one-tumdred 
and  fbrty-foor  copper  buttons  eacb  of  them 
an  inch  in  duoneter. 

There  is  no  metal,  the  gilding  of  whtdi 
pmenis  so  many  difficnlties  as  iron,  or  ra- 
ther steel.    If  the  method  of  simple  bur- 
tishing  down  is  bad  reeoone  to>  the  heat  re- 
quisite for  this  purpose  will,  in  many  cases, 
bring 'the  temper  of  tlie  steel  too  low: 
on  such  occasion,  the  way  already  de- 
scribed for  gilding  on  copper,  is  somettroes 
practised ;  that  is,  the  parU  of  the  steel  to 
be  gilded,  arc  pencilled  over  with  nitrate 
of  mercury,  by  which  they  are  corered  with 
a  slightly-adhering  coat  of  mercury;  then 
the  amalgam  is  applied,  and  the  gilding 
finished  in  the  usual  way.    The  objections 
to  this  mode  of  proceeding  are,  first,  that  a 
considerable  heat  is  required,  though  infe- 
rior to  that  requisite  for  burnishing  down  ; 
and  secondly,  that  even  with  all  possible 
care  the  gildmg  is  apt  to  be  rough  and  scale 
off.    A  very  considerable  improvement  in 
thb  way  of  gilding  is  to  trace  the  figure  of 
the  gilding  on  the  steel  firJt  of  all,  with  a 
brush  charged  with  a  strong  aohition  of  snl- 
phated  copper,  in  consequence  of  which  a 
pretty  thick  pbte  of  this  metal  is  deposited 
on  the  sted,  to  which  it  may  be  made  to 
adhere,  with   considerable  firmness,    by 
means  of  the  burnisher ;  thus  the  gilding  is, 
in  fiMl,  perfi>rmed  upon  the  copper. 

A  new  method  of  gold-gUding  upon  steel 
has  lately  been  published,  possessed  of 
many  advantages  over  the  others,  and  pro- 
bably in  time  may  attain  to  a  very  high  de- 
gree of  perfection.  It  depends  upon  the 
well-known  fact,  that  If  sulphuric  ether  and 
BitroHBinriate  of  gold  are  mixed  together, 
the  ether  vrill,  by  degrees,  separate  from 
the  add  nearly  the  whole  of  the  gold,  and 
retain  it  for  some  time  in  solution,  in  nearly 
a  metallic  state.  If  ether,  thus  diarged 
with  gold,  is  spread,  by  means  of  a  pen  or 
fhie  brush,  on  the  suHaoe  of  hlgbly-poiished 
sled,  tlie  ether  presently  evaporates,  leav- 
ing tiie  gold  behmd  in  close  contact  with 
^  sted,  and  the  adhesion  is  considerably 
improved  by  the  subsequent  application  eif 
the  bumidier.  The  deamess,  and  espe- 
cially the  rapid  vdatility  of  ether,  are,  at 
first,  objections  of  some  moment,  but  may 
be  got  over  by  utfng  the  best  oH  of  turpen* 
thie  nistead  of  ether,  wUeh  has  nearly  the 
eficacy  hi  dcceuiposJag  the  nitro-mv- 


GIN 

riate  of  gold,  and  is  botii  cheaper,  and  not 
so  very  quickly  evaporable. 

Oold-gilding  upon  silver  is,  we  believe,  at 
present  entirely  disused.    It  was  perform- 
ed in  the  foUowiog  manner :  a  saturated  so- 
lution of  gold,  in  nitro-tturiatic  acid,  was 
poured  upon  some  linen  rags,  and  when 
they  were  become  dry,  they  were-  lieaped 
in  a  plate,  and  touched  vrith  a  hot  coal. 
.  The  fire  gradually  spread  through  the  mass, 
and  reduced  it  to  a  lieavy  blstck  ash.    A 
soft  cork,  being  moistened  in  water,  was 
dipped  in  this  ash,  to  which  a  part  of  it  ad- 
hered, and  vras  then  rubbe^  on  the  snrfiiee 
of  polished  silver,  upon  which  the  mumte 
partides  of  gold  became  fixed,  and  covered 
it  vrith  an  extremdy  thin  coating,  which, 
when  burnished,. exhibited  the  gmfaie  co- 
lour and  lustre  of  the  predous  metaL   Ai- 
km*9  DiU* 

GILL,  a  measure  of  capadty,  contain- 
ing a  quarter  of  a  pint. 

OILTeomidk.    SeeVARMSH. 
OIMBAUS,  in  sea  afbirs,  the  brass  rings 
by  which  a  sea  compass  is  suspended  in  Its 
box,  so  as  to  counteract  the  effect  of  the 
ship's  motion,  and  keep  the  card  horiiontal. 
OIMBLETING,  a  term  appfied  to  the 
anchor  to  denote  the  action  of  turning  k 
round  by  the  stock,  so  that  the  motion  of 
the  stock  appears  similar  to  that  of  the 
handle  of  a  gimblet  when  it  is  employed. 
6IN.    See  Obmbya. 
Gin,  in  medunics,  a  machhie  for  driving 
piles,  fitted  vrith  a  windfaus  and  winches  at 
each  end,  where  eight  or  nine  mea  heave, 
and  round  which  a  rope  is  reeved,  that  goes 
over  the  vriied  at  the  top. 

GINANNIA,  in  botany,  a  genus  of  the 
Enneandria  Monogynia  class  and  order. 
Natnrd  order  of  Lomentacese.  Legami- 
nossB,  JosBieu.  Essentid  charactM- :  calyx 
double,  both  one4eafed;  petils  three, 
fringed,  qireading ;  germ  pedicdied,  with  a 
membranaceous  vring  at  lop;  legame. 
There  Is  but  one  species,  eis.  G.  gnianensis, 
a  shrub  about  fifteen  feet  high ;  a  native  pf . 
the  forests  of  Guiana. 
GINGER,  in  botany.  See  Ziitiibbb. 
GINORA,  UB  botany,  sc^called  in  honov 
of  the  Marqub  Carlo  Ghiori,  a  genus  of  the 
Dodecandria  Monogyda  chm  and  order. 
Naturd  order  of  Salicariss,  Jussieu.  Es- 
sentid charaeter:  cdyz  sn-deft;  petds 
sax;  capsde  one-celled,  fonr-vdved,  ce- 
loured,  containing  oiany  seeds.  There  is 
bat  one  species,  ds.  G.  AaMrieana,  an  ele- 
gant little  shivb  abont  few  Ihet  Ugh ;  it  is 
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OIS  OLA 

a  natiTe  of  Cabty  by  mer  aides,  and  caHad  der. '  Natnnl  older  of  SnocvleDte.  -  For 

there  ron  del  rio,  or  river  rose.  tulaceae,  JoMieii.    Eisential  dnurscter:  €•• 

GINSENG,  in  botany.    See  Panax.  ly?  fire-leaved ;  cprolla  none ;  capsule  Ave, 

GIRDERS,  in  arehitectnre,  some  of  the  approrimatiiig,  ronndub^one-seeded.  There 

largest  pieces  of  timber  in  a  floor.    Their  »»  *>»»  one  species,  ««.  G.  phaniadoides, 

ends  are  umlly  fastened  into  sammers  and  trailing  Gisekia,  an  annual  plant,  and  a 

breast-summen,  and  joists  aie  firamed  in  at  ^^^^  of  the  East  Indies, 

one  end  to  the  ghrders.    The  sixe  of  girders  GIVEN,  among  mathematicians  and  pW- 

and  smnmeni,  upon  the  rebuilding  of  Lon-  losophers,  the  same  with  data.    Ifamagni- 

don,  were  ordained  by  act  of  Parliament,  tnde  be  known,  or  we  cpm  And  another 

to  be  in  length  from  ten  to  twenty-six  feet,  equal  to  it,  it  is  said  to  be  given  in  magnt- 

in  breadth  from  eleven  to  seventeen  inches,  .tnde.    Or  when  die  position  of  any  thing  ii 

and  in  depth  from  eight  to  fourteen  inches,  known,  it  is  said  to  be  given  in  position : 

'  It  vras  also  ordained  by  the  same  statute,  when  ^e  diameter  or  radius  of  a  circle,  is 

that  no  gilder  or  summer  should  be  less  known,  the  circle  is  given  in  magnitude, 

than  ten  inches  in  the  wall,  and  that  their  The  circle  is  given  in  position,  when  the 

ends  should  be  laid  in  loam ;  as  also  that  position  of  the  centre  is  given.    See  Data. 

they  be  of  good  hearty  oak,  as  free  from  GLABRARIA,  in  botany,  a  genus  of  the 

knots  as  may  be,  because  that  will  be  the  Polyadelphia  Polyandria  class  and  order, 

least  suljept  to  breaking,  and  may  with  Essential  character :  calyx  five-cleft;  petals 

more  safety  be  relied  on  in  this  cross  and  five;   nectary    composed  of  bristles  the 

^ransvenework.  length  of  the  calyx ;  stamens  thirty,  always 

GIRT,  in  the  measuring  of  timber,  is  the  in  sixes;  pericarpium  a  dnipie,    Thei«  is 

circumference  of  a  tree,  though  some  use  but  one  species,  viz.  G.  tena,  a  laiise  tre^ 

this  word  for  the  fourth  part  of  the  chrcum*  resembling  the  camphor  tree,  the  wood  c^ 

ference  only,  on  account  of  the  use  made  which  is  very  light  and  pale  coloured,  and 

of  it.    The  square  of  the  fourtli  part  is  con-  not  being  liable  to  rot  or  to  be  injured  by 

aidered  as  equal  to  the  area  of  the  section  insects,  it  is  nmch  used  for  building  both 

of  the  tree,  which  square  therefore  mnlti-  houses  and  ships.     It  is  a  native  of  the 

plied  by  the  length  of  the  tree  is  accounted  East  Indies. 

the  solid  content  This  content  is  about  one  GLACIERS.    Those  vast  piles  of  eter* 

fourth  less  than  the  true  quantity,  being  nal  ice  vrith  whidi  it  has  pleased  the  author 

nearly  equal  to  what  it  vrill  be  after  thQ  tree  of  nature  to  crown  the  immense  chasms  be- 

Is  he#n  square,  and  if  probably  intended  to  tween  the   summits  of  the  Alps,  objects 

make  an  allowance  for  th^  squaring  the  more  grand,  sublime,  and  terrific,  than  are 

tree.  any  others  ofthephenomena  of  nature  which 

GiKT,  in  nav^  aiiairs,  the  situation  of  a  » remain  stationary.  These  tremendous  spire^ 

ship  which  is  moored  so  tight  by  h«r  cables  and  towers  of  uncertain  and  brittle  febric, 

as  to  be  prevent  turning  to' any  change  of  seem  to  forbid  the  attempts  of  travellers  to 

the  wind  or  tide,  to  the  current  of  vj^hich  explore  the  depth  between  them,  or  even 


lier  head  would   otherwise,  be  directed,  the  rocks  and  rich  valUea  around  them ;  but 

The  cablei,  to  produce  this,  are  extended  courage  amd  peneverance  have  been  at* 

by  a  strong  application  of  mechanical  pow-  tended  with  commensurate  success,  and  wo 

ers  within  the  ship,  so  that  as  she  veer^  are  enabled  by  their  labours  to  loan  pre* 

or  cndeavoars  to  swing  about,   her  side  yiously  concealed  wonders,  and  to  reason 

bears  upon  one  of  the  cables,  ^riiich  inter-  fipon  the  causes  virhich  produced  them.    In 

mpta  her  in  the  act  of  traversing.               *  freatmg  on  this  subject,  it  must  be  remem- 

GIRTH  Imtf  a  rope  passiog  through  fi  bered,  with  satisfaction,  that  great  part  of 

tingle  block  on  the  head  of  th^  loifer  mfsts  our  information  is  derived  from  the  excr- 

to  hoist  up  the  rigging,  and  the  persons  tions  of  ou^  own  conntiymen,  ever  distin- 

employed  to  place  the  rigging  and  crofik  guished  for  pfitifa^l  investigation  and  intre- 

trees  on  the  mast  beads.    The  girth-line  is  pid  exploration. 

the  first  rope  employed  to  rig  a  ship,  after  M.  Bf^^rrit,  Precenfor  of  the  Cathedral 

which  it  is  removed  till  the  ship  is  to  .be  Church  at  Geneva,  mentions  in  the  relation 

unrigged.  of  his  journey  to  the  glaciers  of  Savoy,  the 

GISEKIA,  in  botany,  so  named  in  ho-  enterprise  of  Messrs.Windham  and  Pocoek, 

liour  of  Panlus  Dietericus  Giseke,  a  genus  in  1741,  who  inspired  by  the  artiess  relar 

f[  tfie  P^taodria  Peotagynia  dan  and  or-  tiom  of  the  peasants,  descriptive  of  tb; 


GLACIERS. 


ffubUmity  of  tlwir  country,  when  tbey  de- 
scended with  honey  and  chiyttids  Ibr  nle, 
detennined  to  visit  tfaoee  faghtftl  fegidht  of 
ice  which  hod  received  the  eppeUation  of 
Les  MoDtagnes  Msodites,  or  the  accnned 
moontsins ;  the  gentlemen  alluded  to  took 
eveiy  precaution  for  seeming  Iheir  safety ; 
bnt  entertaining  many  wett-groonded  feusy 
netnnlly  #irisnkg  from  a  first  attempt,  they 
dad  not  reach  any  contidenhle  distance  be- 
yond the  edge  of  the  ice  in  the  valley  of 
Monlanverty  yet  their  cjuunple  operated  lo 
powerinlly  as  to  induce  several  others 
to  imitate  Ifaem,  and  proceed  to  the  boun- 
dary whence  they  retitmed;  at  length  M. 
de  Saossure  had  the  resolntion  and  conng^ 
to  penetrate  acro«  the  ice  to  the  very  ex- 
tremities of  the  vaUies ;  Mr.  Coze  followed 
soon  after :  and  eveiy  posdble  information 
may  be  obtained  from  their  poblicataons 
wliich  the  nature  of  Ike  aabject  will  per- 
mit 

The  most  astonislung  phenomenon  at- 
tendoig  the  glacien,  is  their  near  approach 
to  the  usual  vegetation  of  sunnner,  for  what 
can  be  more  wonderful  than  to  view  wheat 
ready  for  the  sickle,  parched  brown  by  the 
rays  of  the  sun,  aepamted  only  by  the  in- 
tervention of  a  few  feet  from  the  chilling 
influence  of  an  endless  bed  of  ice,  which 
seems  impenetiable  to  its  rays. 

Many  systems  and  theories  have  been  in- 
geniously suKgested  to  ascertain  the  fint 
cauie  of  the  glacieis,  their  maintenanoe,  and 
whether  they  increase  or  diminiah  in  extent, 
of  which  Gfuner's,  improved  and  illus- 
trated with  actual  obseivation  by  M.  de 
^unsure,  is  ttie  most  rational  and  probable, 
and  Mr.  Coxe  implicitly  adopts  Up  Admi^ 
ting  that  a  person  conld  be  raised  suffi- 
ciently above  the  summits  of  the  Alps  of 
Switierland,  Savoy,  and  Dauphine,  to  com.- 
prehend  the  whole  at  one  view,  he  would 
observe  a  vast  chaos  of  mountains  and  val- 
liesy  with  several  parsUnl  chains,  the  highest 
of  which  «ra  situated  in  the  centre,  and  the 
remainder  gradually  tessening  as  they  retire 
finorn  it.  The  central  chain  he  would  find 
to-l^  snnnoonted  1^  stnpendoos  fragments 
of  rock,  towering  m  rude  massf,  which 
bear  vast  nccamnlations  of  snow  and  ice 
whera  they  ara  not  decidedly  perpendicu- 
lar, or  do  not  overhang  their  bases ;  on  each 
side  he  would  see  the  intervening  chasms 
and  gulphs,  filled  with  ice,  descending 
thence  even  mto  the  verdant  vallies  rich 
^Ith  foliage  and  cultivation.  Tlie  inferior 
ranges  of  mountains,  next  the  central,  pn>- ' 
sei^t  the  atme  appearance  ion  lesser  degree. 


but  in  those  more  remote  the  snow  and 
ice  is  confioed  to  the  most  elevated  points  ;^ 
and  others,  still  fiirther  removed,  are  cover- 
ed with  grass  and  plantu,  which,  in  their 
turn,  give  place  to  the  hilb  and  vallies  com- 
mon in  any  part  of  the  world. 

Mr.  Coxe  divides  tlie  gSaders  in  the 
above  general  survey  into  two  chuses,  tlie 
first  occupy  the  deep  vallies  situated  in  tlie 
bosom  of  the  Alps,  and  the  second  adhere 
to  the  sides  and  summits  of  the  motmtains. 
Those  in  the  vaUies  are  far  more  extensive 
than  the  upper  glaciers,  some  ara  several 
leagues  in  length,  and  tliaf  of  Des  Bois  is 
three  miles  broad  and  fifteen  long;  bnt 
they  do  not  communicate  with  each  other, 
and  there  are  few  parallel  to  the  central 
chain;  their  upper  extremities  are  connect- 
ed with  inaccessible  precipices,  and  the 
lower  proceed  as  jilready  mentioned,  quite 
into  the  vales;  the  depth  of  these  astimisb- 
ing  accumulations  of  fioaen  fluid  vary  from 
80  to  fibo  feet,  and  they  generally  rest  on 
an  inclined  phme;  urged  forward  by  their 
own  enormous  weight,  and  but  weakly  sup- 
ported by  the  pointed  rocks  inserted  in 
their  bases,  they  are  univenally  intersect- 
ed by  yawning  chasms  of  dreadfal  aspect 
to  tlie  curious  investigator,  who  beholds 
fenciful  representations  of  walls,  towers, 
and  pyramids,  on  eveiy  side  of  him;  bu^ 
upon  reaching  those  parts  were  the  ghieier 
rests  upon  an  horiiontal  plane,  his  progress 
Is  seldom  impeded  by  considerable  fissures, 
and  he  wilks  in  safety  over  a  suHace  nearly 
unifoiTn,  and  not  so  perfectly  polished  as 
diat  of  ponds  and  rivers  suddenly  and  vio- 
lently froien.  Tlie  absence  of  transpa- 
rency, the  various  marks  of  air  bubbles,  and 
the  general  ronghness,  so  perfectly  resem- 
ble the  congelation  of  snow,  when  half. 
restored  to  fluidity,  that  M.  de  Saussure 
was  Immediately  led  tofimn  the  following 
probifiile  theory  of  the  formation  vf  the 
glaciers. 

Snow  is  constantly  accumulating  in  the 
recesses  or  depths  of  the  mountains,  during 
nine  months  of  the  year,  by  the  osnal  fell  of 
moisture,  and  |he  descent  of  vast  masses 
borne  down  by  their  weight  from  the  pre- 
cipices and  crags  above.  Part  of  tliis  is 
necessarily  reduced  to  water  ,by  slight 
thaws  and  casnal  nuns,  and  being  fioaen  in 
this  state  the  glacier  is  composed  of  n  po- 
rous opaque  ice. 

The  upper  glaciers,  Mr.  Coxe  subdivides 
into  those  which  cover  the  summits,  and 
those  which  extend  along  the  sides  of  the 
Alp0  i  the  former  origiwrte  from  the  snow 
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freqnentfjr  Allbg  and  eODgea]iiig  into  a 
0rm  body,  tiioagh  not  becoming  mctnal  ice, 
iviiicfa  the  brilliancy  of  the  projections  has 
iudaced  sdnie  philosophen  to  suppose  it. 
M.  de  Sanssnre  having  explored  Mont 
Blanc,  ascertained  that  the  top  was  en- 
cmsted  with  ice,  which  might  be  penetrat- 
ed by  a  stick,  covering  a  mass  of  snow  on 
the  declivities,  so  chUled  and  dry  as  to  be 
incapable  of  coherelice. 

The  sides  of  the  Alps  support  a  congehi- 
tion  of  half  dissolved  snow,  which  is  different 
from  the  pare  snow  of  the  summits  and  the 
ic^  of  the  lower  gUciers.  Two  causes 
operate  to  produce  this  efiect,  the  first  is 
tile  descent  of  water  from  the  higher  re* 
gions,  where  a  dissolution  of  the  snow 
sometimes  occurs;  and  the  second  arises 
from  the  more  ikvourable  situation  of  these 
parts  for  reflecting  the  imys  of  tiie  sun  and 
the  consequent  melting  of  the  snow.  Fh>m 
hence  downwards  the  ice  adhering  to  the 
cavities  becomes  graduiilly  more  solid  by 
the  freeiing  of  the  snow-water,  then 
nearly  divested  of  that  air  which  in  the 
lets  dissolved  portions  renders  the  ice, 
formed  from  it,  porods,  opaque,  and  foil  of 
bubbles. 

Considerable  difference  of  opniion  has 
preTailed  amongst  philosophers,  whether 
the  masses  of  ice  and  snow  in  these  regions 
of  endless  winter  increase,  decrease,  or 
remain  nearly  stationary ;  Mr.  Coze  seems 
inclined  to  think  they  vary  in  their  sice, 
that  gentlemen,  observes,  that  the  glacier  of 
Montanvert  is  *  generally  bordered  with 
trees ;  near  the  base  of  this  vast  body  of 
fiDsen  matter  the  ice  is  excavated  ii^to  an 
arch,  perimps  one  hundred  feet  in  height, 
whence  the  Arreron  rashes  witii  impetuo- 
sity and  in  a  largo  sheet  of  water.  As  he 
approached  the  ice  he  passed  through  a 
forest  of  firs,  tiiose  near  the  arch  were  tc^ 
ancient  and  about  eighty  feet  high,  the 
trees  between  them  and  the  glacier  were 
eridently  younger  from  the  mferiority  of 
their  siie  and  otiier  intrinsic  marks,  others 
still  less,  had  been  enveloped  by  the  ice, 
and  many  were  thrown  down ;  aigning  from 
this  gradation  in  the  appearance  of  the  firs, 
he  concludes,  that  the  glacier  has  original^ 
extended  to  the  foil  grown  ancient  trees, 
and  dissolving,  young  ones  have  grown  on 
its  former  site,  which  Inve  been  overturned 
by  a  fredi  increase  of  ice. 

Tills  inference  seems  almost  cmiclusive, 
Iratit  is  still  forther  supported  by  the  fidl  of 
large  pieces  of  gramte  called  moraine  by 
tie  inhabitants,  whid^  borne  along  by  the 


ice,  sink  dirough  it  as  it  dissolvies,  and  fill- 
ing into  the  plam,  form  a  border  along  ita 
extremity ;  those  have  been  niged  forward 
by  the  pressure  of  new  ice,  and  extend 
even  to  the  phwe  ocoqiied  by  the  laife 

.  ExehntVe  iof  these  circumstances,  Mr. 
Coxe  discovered,  that  the  glacier  of  Grin- 
ddwald  had  diminislied,  at  least,  400  paces 
between  the  dates  of  his  two  visits  in  1776 
and  1785 ;  and  in  the  valley  of  Chamouny, 
the  Mnraille  de  Glace,  which  he  had  de- 
scribed as  forming  the  border  of  the  glacier 
of  Bosson,  in  1776,  no  longer  existed  in 
1785,  and  young  trees  had  grown  on  the 
site  of  tiie  edge  of  the  ghuaer  of  Mon- 
tanvert. 

In  opposition  to  Hie  evidence  thus  ad- 
duced, it  is  argued  that  the  operations  ob- 
servable in  the  vallies  arising  from  the  con- 
ceatiation  of  solar  heat,  form  no  data  for 
judging  of  those  on  more  elevated  sitnationBy 
where  it  is  asserted  ^  greater  quantity  of 
snow  foils  and  becomes  ice  than  can  possi- 
bly be  dissolved  ammally,  and  experience 
proves,  beyond  donbt,  that  mountdns  have 
been  covered,  passages  obstructed,  pastures 
and  habitations  destfoyed  by  the  ice  withhi 
the  memory  of  man.    In  replying  to  these 
arguments  the  result  obtained  is  extremely 
satisfiictoiy.     The  ram   and  sleet  fidlmg^ 
during  summer  not  only  thaws  the  Ice  and 
snow,  bat  forms  various   channels  in   it, 
the  vrater  descending  must  wear  and  cany 
along  part  of  the  irraen  aides  and  depths, 
and  prepare  the  vray  for  separating  and 
throwing  down  laige  masses  of  each,  whldi 
are  termed  avalanches  in  some  parts  of  the 
country,  and  lanwine  in  others;  those  tre- 
mendous bodies  accumulating  by  adhesioa 
in  their  pt^gr^w,  overvrhehn  every  thing  in 
their  vray,  and  rash  to  the  vallies  Irom  the 
highest   summits,    vrhence  various  other 
causes  serve  to  detach  them.    Here  the 
traveller  often  meeti  a  dreadfol  and  lnstan« 
taneous  fote;   but  hunmnity  has   endea- 
voured to  obviate  it  as  for  as  human  ablHtiea 
will  permit    Matthison,  who  visited  the 
monastery  of  St.  Bernard,  founded  for  the 
relief  of  those  who  cross  the  Alps,  speaks 
thus  of  the  lanwuie  or  avahmehe,  and  the 
excellent  canons  of  St.* Bernard:  ^  In 
the  very  worst  seasons,  as  ofleo  as  it  snowa, 
or  the  weather  is  foggy,  some  of  these 
benevolent  persons  go  forth  vrith  long  poles» 
and,  guided  by  their  excellent  dogs,'  seek 
the  highway,  which  these  sagacioos  aniinals 
newr  miis,  how  difficult  soever  to  find. 
If  then  the  vnetchod  tiaTeUer  has  sunk 
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'  bowalh  tiw  Ibrce  of  the  hiSng  kimine,  or 
h  iminened  n  tbo  snow  in  a  benambiiig  • 
•WOOD,  how  deeply  soever  be  may  be  bn- 
lied,  the  dbf^s  noTer  fiul  of  finding  the 
place  of  bis  interment,  which  they  point 
oat  by  scratching  and  snaffling,  when  the 
soflerer  is  dog  oat  and  carried  to  the  mo- ' 
nastery,  were  every  possible  exertion  is 
nsed  for  his  restoration.  Hie  nomber  of 
those  who  lose  their  lives  in  the  field  of 
battle  is  known  to  all  Europe,  but  no  one 
could  give  me  an  account  what  number 
have  thos  had  Hie  gift  of  life  conferred  on 
them  a  second  time.  Yet  notwithstanding 
all  the  care  and  attention  of  these  real 
ftiends  of  mankind,  and  thehr  fiuthfiil  dogs, 
scarcely  a  year  pisses,  but  as  the  snow  melts 
away  in  snramer,  the  dead  bodies  of  trih 
vellen  are  discovered,  who  remote  from 
their  homes,  and  all  that  was  dear  to  them, 
have  perished  here  ttnnodcedand  unknown. 
As  the  ground  lor  a  considerable  extent 
round  the  monastery  Is  solid  rock,  the 
dead  bodies  are  collected  together  in  a  cha- 
pel, lying  on  its  eastern  side,  whidi  is  made 
to  admit  a  thorough  draft  of  air,  by  openings 
in  the  walls,  guarded  by  large  iron  bars. 
Tlie  sight  of  so  many  unfortunate  persons, 
probably  collected  from  various  parts  of 
the  world,  yet  howsoever  reftiole  fitim  each 
other  in  IMe,  brought  hither  by  an  unfortu- 
nate siniilarity  of  firte  to  rest  together  in 
death,  afflicted  my  uunost  sonL  Hiey  are 
an  covered  with  palls,  and  as  in  this  ftoaen 
region  no  exanimate  body  ■lOlllder^  but 
only  gradually  shrivels  and  dries  away,  so 
the  fimtnres  remain  nndisfigored  for  a  con- 
siderabie  length  of  time,  and  some  have 
even  been  recognised  by  friends  and  rela- 
tions, after  having  lain  here  for  two  or  three 
years.  The  boifies  are  not  dispoaed  one 
over  the  other,  but  are  all  plaoed  oprigfat, 
and  each  fresh  corpse  leans  its  head  on  the 
braast  of  the  former;  this  disposition  hat 
somethmg  fiuniltar  in  it,  and  gives  them  the 
semblance  of  being  united  only  in  a  general 
■hunber.  Four  rows  of  these  sinmberers  al- 
ready rest  berey  from  the'  fiices  and  han«ls  of 
many  of  whom  the  palls  have  slipped  off 
and  left  them  uncovrnd:  tiiese  have  all  a  « 
perfect  mnmmy-like  appearance."  The 
Ihn  of  the  avalanche  necenarily  reduces 
the  quantity  of  snow  and  froien  fluid  on 
the  summits,  and  the  trabsler  of- it  to  a 
wamer  region,  must  facilitate  its  dissolu- 
tion. The  lower  glacien,  though  not  sob. 
jeet  ti^  ^ually  precipitate  descent,  cannot 
otherwise  than  gradually  adrance  towards 
the  ralUeSy  which  may  be  inferred  from  the 


eonstrat  passage  of  torrents  under  them, 
and  their  own  enormous  w«ght;  beddes 
the  chasms  that  universally  intefsect  them, 
plainly  evince  that  their  foundations  being 
partially  undermined,  they  glide  slowly 
downward  overturning  trees,  and  pushing 
stones  befi>re  them ;  the  edges  obtruded  on 
tlie  earth  by  this  means  naturally  dissolve 
fkt  more  rapidly  tlian  if  they  remained  sta- 
tionary. 

Another  means  of  dissolution  arises  from 
evaporation,  which  takes  place  on  every 
portion  of  the  globe,  however  elevated. 
Exclusive  of  the  above  causes,  are  the.  con- 
stant play  c»f  the  beams  of  the  sun  on  the 
surfiiccis  of  the  glaciers,  which  being  ca)Ta- 
ble  of  redoubled  heat  by  concentration  and 
refraction  in  some  fiivonrable  positions, 
must  produce  very  violent  thaws ;  the  air 
heated  by  this  and  similar  means  in  other 
parts  of  the  mountains,  often  meets  tiie 
traveller  in  streams,  which  seem  as  if  pro- 
ceeding from  a  hot  bath,conseqnentiy  those 
projections  subject  to  tiieir  influence,  mast 
vanish  rapidly ;  but  a  more  certain  and  re- 
gular change  occurs  from  the  mean  tempe- 
ratore  of  the  earth,  where  the  transition 
from  summer  heats  to  winter  colds  cannot 
ever  take  place.  **  This  ■  mean  tempera- 
ture,** says  Mr.  Coxe,  **  termed  by  some 
philosopfaers  the  internal  heat  of  the  earth, 
is  always  above  tiie  freesing  point,  as  is  evi- 
dent from  the  beat  of  the  springs  which 
issue  firom  the  bowels  of  the  earth.  In 
winter,  therefore,  or  ui  those  high  regions 
of  the  globe,  where  the  cold  is  usually  be- 
low the  freeang  point,  when  any  spot  of 
ground  is  covered  witii  only  a  thin  coat  of 
snow,  it  nny  be  so  ftr  cooled,  to  a  certain 
depth,  by  the  inflnence  of  the  external  air, 
as  not  to  be  capable  of  dissolvbig  any  part 
of  the  superincumbent  snow.  But  when 
the  mass  of  snow  is  of  such  a  tiiickness  as 
to  protect  the  surfiuie  of  the  ground  from 
the  effects  of  the  atmospherical  cold,  the 
mean  temperature  wliich  is  alvrays  above 
the  freeiing  point  will  be  siifflcient  to  melt 
the  contiguous  surface  of  si^w,  and  to  oc- 
casion a  constsnt  thaw,  which  supplies 
those  currents  of  water  that  flow  at  all  sea- 
tons  deom  the  upper  and  lower  glaciers." 

Having  endeavoured  to  explain  the  causes 
of  the  glactera  and  their  changes,  it  will  be 
proper  to  give  an  idea  of  their  sublimity  in 
the  words  of  M.  Bourrit,  who  appears  to 
have  viewed  and  described  them  with  all 
that  enthusiasm  which  such  splendid  object! 
must  have  inspired.  "  To  come  at  this 
collected  mws  of  ice  (Des  Bob)  we  crossed 
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tbe  Arve,  wad  (nvelllng  in  a  tolerable  road^ 
passed  some  villages  or  hamlets,  vfaose  inha- 
bitaots  behaved  with  much  politeness;  they 
invited  us  to  go  in  and  rest  ourselves,  apolo- 
gised for  our  reception,  and  offered  us  a 
taste  of  their  honey.  After  amusing  our- 
selves some  time  amongst  tiiem,  we  re- 
sumed our  road,  and  entered  a  beautiful 
wood  of  lofty  fin,  inhabited  by  squirrels. 
The  bottom  is  a  fine  sand,  left  there  by  the 
inundations  of  the  Arveron  ^  it  is  a  very 
agreeable  walk,  and  ezhibiCi  some  extra- 
ordinary appearances.  In  proportion  as 
we  advanced  into  this  wood,  we  observed 
the  objects  gradually  to  vanish  from  our 
siflit;  surprised  at  tliis  drcnmstance,  we 
were  earnest  to  discover  the  cause,  and  our 
eyes  sought  in  vain  for  satisfaction,  till  hav« 
ing  passed  through  it,  the  charm  ceased. 
Judge  of  our  astonishment,  vrhen  we  saw 
before  us  an  enormous  mass  of  ice,  twenty 
times  as  large  as  the  front  of  our /cathedral 
of  St  Peter,  and  so  constructed,  that  we 
have  only  to  change  our  situation  to  make 
it  resemble  whatever  we  please.  It  is  ^ 
magnificent  palace,  cased  over  with  the 
purest  ciystid;  a  m^estic  tempk,  omat 
mented  with  a  portico,  hnd  columns  of  se- 
veral shapes  and  colours  ;  it  hta  the  appear-  , 
ance  of  a  fortress,  flanked  with  towers  and 
bastions  to  the  right  and  left,  and  at  bot- 
tom is  a  grotto,  terminating  in  a  dome  of 
bold  {Construction.  T^  faby  dyvelling,  this 
enchanted  residence  or  cave  of  fancy,  is 
the  source  of  the  Arveron,  and  of  the  gold 
i^hich  is  found  in  the  Arve.  And  if  we 
add  to  all  this  rich  variety,  the  ringing, 
tinkling  sound  of  water  dropping  from  its 
•ides,  with  the  glittering  refhietion  of  the 
aolar  rays,  whilst  tints  of  the  moat  lively 
green,  or  blue,  or  yellov,  or  violet,  have 
the  effect  of  different  compartmenti^  in  the 
several  divisions  of  the  grotto,  the  whole  is 
so  theatricaDy  splendid,  so  completely  pic- 
turesque, so  beyond  imagination  great  and 
beantiiiil.  that  I  can  hardly  believe  the  art 
of  man  has  ever  yet  produced,  nor  ever 
will  prodqce  a  building  so  grand  in  iti  con- 
struction, or  90  varied  in  its  ornaments. 
Pesirous  of  snrvQring  every  side  of  this 
mass,  we  crossed  the  river  about  four  hun^ 
(|red  yards  from  its  source,  and  mountipg 
npon  the  rocks  nnd  ice,  appro^^ched  the 
vault;  but  while  we  were  attentively  em- 
ployed m  viewmg  all  its  pafts,  aitonidied 
at  the  sportiveness  of  fimcy,  we  cast  our 
eyes  at  one  considerable  member  of  the 
pile  above  us,  which  was  unaccountably 
supported  {  it  seemed  to  bold  by  ahnost 
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BOthiog:  our  imprudence  was  too  avideo^ 
and  we  hastened  to  retreat ;  yet  scaro^y 
bad  we  stepped  back  thirty  paces  before  it 
broke  off  all  at  once  with  a  prodigioui 
noise,  and  tmnbled,  rolling  to  the  very  q>ot 
where  we  were  standing  just  before." 

GLACIS,  in  fortification,  that  mass  of 
earth  which  serves  as  a  parapet  to  the  co*  • 
vered  way,  sloping  easily  towards  the  cham- 
paign, or  field.  The  glacis,  otherwise  called 
esplanade,  is  about  fix  feet  high,  and  loses 
itself  by  an  insensible  diminution  in  the 
space  of  ten  fathoms- 

GLADIATORS,  persons  who  fought  for  ' 
the  amusejnent  of  the  public  in  the  arenas 
of  amphitheatres  in  the  city  of  Rome,  and 
at  other  places  und&r  the  dominion  of  tho 
Romans.  The  term  is  derived  from  their 
use  of  the  ^dius,  or  sword ;  and  the  ori- 
gin of  thb  horrid  custom  is  said  to  havo 
been  Uie  practice  of  sacrificing  captives  to 
Uie  manes  of  chiefs  kille^  in  battle.  It 
seems,  however,  more  probable,  that  it 
arose  from  the  funeral  games  of  antiquity^ 
when  the  friends  of  tlfe  deceased  fought  in 
honour  of  his  memory ;  an  instance  of  whicl| 
occurs  ifi  the  twenty-third  book  of  the 
IUad|  at  the  burning  of  the  body  of  Patro- 
elns,  Achilles  havitag  ordaibed  every  solemn 
rite  usual  npon  those  occasions,  Homer 
adds, 

<*  The  prizes  next  are  ordered  to  the  field, 
For  the  bold  champions  who  the  qestus 
wield." 

The  leather  which  composed  the  csestns  be- 
ing loaded  witli  lead,  enabled  the  combat- 
ants to  give  each  other  mortal  blows,  though 
Uie  hands  only  were  used.  Epeus,  of  gi- 
gantic stature,  challenged  the  whole  of  the 
Grecian  diiefs,  who  were  terrified  at  his 
bulk,  and  Euiyalos  alone  accepted  his  de- 
fiance: 

**  Him  great  Tydides  urges  to  contend. 
Warm  with  the  hopes  of  conquest  for 

his  friend ; 
Officious  with  the  cincture  girds  him 

round^ 
And  to  bis  wrist  t|ie  gloves  of  death  ara 

bound." 

Ibe  captives  shun  on  tltis  occasion  were 
not  commanded  to  fight;  they  had  been 
led  to  the  pile,  and  di^d  with  the  sheep, 
o^en,  cpfirsers,  and  ((ogs,  that  their  bodies 
might  be  burnt  by  the  flames  which  ccln- 
sumed  that  of  Patroclos : 

"  Then,  last  of  all,  and  horrible  to  tell. 
Sad  sacrifice  1    twelve  Trojan  captirti 
fell-  ^ 
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Tte  above  quotatioM  potitiYdy  prove, 
tbat  the  Romans  deviated  from  th^  prede- 
ceaeon  in  the  practice  of  this  barbarous 
costom.  The  Greeks  appear  to  have  de- 
stroyed their  urisoners  on  a  revengefiil  prin- 
ciple, and  dispatched, them  immediately}' 
but  tlie  former  re&ned  upon  cruelty,  and 
woaU  rather  porehaiie  captives,  or  destroy 
the  lives  of  ill-disposed  slaves,  than  send 
the  ashes  of  their  friends  to  the  um  blood- 
less, or  the  spectators  of  the  obsequies 
home,  without  the  giatification  of  witness- 
ing wretches  cutting  each  other  to  death, 
though  not  under  the  influence  of  previous 
anger.  According  to  Valerius  Maximus, 
and  Lampridius  in  Heliogabalus,  gladiators 
Fere  first  introduced  at  Rome  by  M.  and 
D.  Brutus,  at  the  fhneial  of  their  father,  in 
the  consulship  of  Ap.  Chuidins  and  M.  Ful- 
yiDs. 

The  eaunples  of  great  men,  howevei 
detestable,  ever  produce  imitators.  Hence, 
though  the  brothers  may  have  acted  from 
motives  of  fiiniily  vanity  only,  other  great 
personages,  perceiving  that  the  people  de- 
lighted in  the  sight  of  blood,  determined  to 
gratify  them  by  adopting  the  custom ;  which 
was  siterwards  extended  to  public  exhibi- 
lions  given  by  the  priests  in  the  Lndi  Sa- 
oerdotales,  and  the  magistiates,  solely  for 
|be  amnement  of  the  populace,  or  perhaps 
to  confirm  them  in  an  habitual  contempt  for 
wounds  and  militaiy  death. 

Thus  the  fimsily  alluded  to,  introducing 
perhaps  three  paUr  of  gladiators  to  the  citi- 
zens of  Rome,  was  the  means  of  multiply- 
ing their  number  to  an  amount  which  is 
shocking  to  humanity ;  for  the  sqbseqnent 
emperors  appear  to  have  attempted  to  ex- 
cel each  other  in  assembling  them  at  thehr 
birth-day  celebrations,  at  triumphs,  the 
consecration  of  edifices,  %t  their  periodical 
games,  and  at  the  r^oidngs  after  great  vip« 
tones. 

As  the  dispositions  of  several  of  the  chief 
■lagistntes  who  are  recorded  as  having  ex- 
hibited giadiacors  were  mild  and  mercUnl, 
it  is  but  fiur  to  suppose,  that  Julius  Caesar, 
who  produced  three  hundred  and  twenty 
pain  in  his  edileship,  Titus,  TVajan,  and 
other^  submitted  to  tiie  custom  in  compli- 
ance with  the  temper  of  the  people,  ratbef 
than  from  any  predilection  to  it  in  them- 
selves. But  there  are  few  pernicious  prac- 
tices vrhich  do  not  carry  their  punishment 
with  them.  The  prevailmg  frensy  had  at 
length  arrived  to  such  an  excess,  that  the 

![ladiaton  became  sofliciently  numerous  to 
hreaten  the  nl^y  of  the  state ;  as  when 


1 « 


the  Catiline  conspiracy  raged,  an  order  was 
issued  to  disperse  the  gladiators  in  difierent 
garrisons,  tbist  they  might  not  join  the  dis- 
afiected  party :  yet  although  the  fears  of  the 
goyemment  were  excited,  it  doth  not  ap- 
pear that  any  steps  were  taken  to  lessen 
their  nnmbor,  as  the  Emperor  Otho  had  it 
in  his  power  long  after  the  above  event  to 
enlist  two  thousand  of  them  to  serve  against 
VitelUus. 

The  people  thus  cut  off  from  society,  and 
rendered  murderers  per  force,  were  fully 
justified  in  considering  the  whole  Roman 
state  their  enemy;  nor  was  it  surprising 
that  they  were  sometimes  willing  to  revenge 
themselves  upon'  their  oppressors.  Sparta- 
cus,  a  ^diator,  gave  a  bold  but  unavailing 
eiample  to  his  brethren,  by  rushing  out  of 
an  amphitheatre  at  Verona,  at  the  head  of 
those  collected  there  for  public  exhibition, 
declaring  war  against  tlie  Romans,  and  as- 
sembling so  great  a  force  as  to  make  the 
citiaens  of  Rome  tremble.  Similar  appre^ 
hensions  were  entertained  at  intervals  by 
enlightened  people,  and  Cicero  observed, 
"  The  shows  of  gladiators  may  possibly  to 
some  persons  seem  barbarous  and  inhuman : 
and,  indeed,  nh  the  case  now  stands,  I  can- 
not say  that  the  censure  is  unjust.  But  in 
those  times,  when  only  guilty  persons  com- 
posed the  number  of  combatants,  tlie  ear 
perhaps  might  receive  many  better  instruc- 
tions ;  but  it  is  impossible  tliat  any  thing 
which  affects  our  eyes  should  fortify  us  witli 
more  success  agamst  the  assaults  of  grief 
and  death."  Still  he  had  the  good  sense  to 
propose  a  law  prohibiting  all  candidates  for 
offices  from  exhibiting  gladiators  within  two 
yean  before  they  became  such.  Julius  Cae- 
sar limited  their  number  in  Rome.  Augus- 
tus ordained  tbat  not  more  than  sixty ^airs 
of  combatants  should  fi^ht  at  one  exhibi- 
tion, and  that  there  should  be  only  two  of 
the  latter  in  a  year.  During  the  reign  of 
Tiberius  it  was  decreed,  that  gUdiators 
were  not  to  be  broiiglit  before  the  public 
by  persons'  worth  less  than  400,000  sesi 
terces.  Constantino  the  Great  had  the  hu- 
manity f|ud  courage  to  abolish  the  custom, 
after  it  had  prevailed  near  six  hundred  years ; 
but  it  revived  under  Constantius  Theodo- 
siu*  and  Valentmtan,  and  was  finally  sup? 
pressed  by  the  Emperor  Honorius. 

The  guilty  persons  alluded  to  by  Cicero 
must  apply  to  those  sUves  whose  masters 
sold  them,  for  disobedience  or  mal  practices, 
to  the  Lanistae,  wlio  imtructmg  them  in  the 
arts  of  attack  and  defence,  hired  them  to 
any  rich  man  diiiposed  to   exhibit  them. 
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Had  Uiey  been  entirely  confined  to  this 
clas5  of  people,  we  might  have  been  less 
inclined  to  censure  the  custom ;  bat  wlien 
we  reflect  that  honest  and  courageons  sol- 
diers were  condemned  to  undergo  the  lash 
of  their  captors,  and  afterwards  perish  by 
the  swords  of  slaves,  or  each  other,  we 
cannot  fail  of  being  astonished  that  tlie  high- 
spirited  Roman  should  expose  himself  to 
their  vengeance,  by  voluntarily  entering 
the  arena  with  them,  there  to  meet' almost 
cerfaun  death.  Stnuige,  however,  as  it  ap- 
pears, freemen  fought  for  hire  under  the 
term  of  anctorati ;  and  even  knights,  nobles, 
and  senators,  who  had  wasted  their  pro^ 
perty  by  extravagance,  have  deigned  to  be- 
come gladiators.  Augustus,  offended  at 
their  conduct,  forbid  the  senatorian  order 
and  knights  to  enter  the  lists  as  such  -,  but 
preceduig  princes,  less  influenced  by  a  sense 
of  honour,  permitted  them  to  act  as  they 
pleased.  The  contagion,  at  length,  extend- 
ed to  the  females  of  Rome ;  and,  lastly, 
dwarfs  were  taught  the  use  of  the  sword, 
and  flsrfating  with  the  women,  or  each  other, 
furniJihed  a  new  description  of  diversion. 
Kennet  classes  tlie  various  sorts  of  gladia- 
tors under  the  terms  of  the  Retiarii',  theSe- 
cntores,  the  Myrmyllones,  the  Thmcians, 
the  Samnites,  the  Essedarii,  and  the  Anda- 
batae ;  the  Oladiatores  Meridian!  fought  in 
the  afternoon  -,  the  GladiatoresFiscales  were 
paid  from  the  Emperor^s  private  treasury  ; 
the  Gladtatores  Postulatitii  were  men  of  con- 
summate art  in  their  profession ;  the  Oladi- 
atores Cutervarii  fought  in  small  companies ; 
and  the  Gladiatores  Ordinarii  were  not  par- 
ticularly distmguished,  but  fought  in  a  com- 
mon viray. 

The  dress  of  the  Retiartus  was  a  short 
habit,  and  a  hat  tied  under  tlie  chin.  His 
means  of  ofience  were  a  weapon  called  a 
foscina,  and  a  net.  With  the  latter  in  his 
right  hand,  he  endeavoured  to  entangle 
his  adversary,  and  with  the  fiiscina  in  the 
left  he  aimed  mortal  blows  at  him ;  but  as 
this  description  of  gladiator  was  invariably 
opposed  to  a  Srcutor,  armed  with  a  scy- 
meter,  a  buckler,  and  a  helmet,  the  Reti- 
arins  had  no  means  of  escape,  if  he  &iled 
in  casting  his  net,  except  by  flight  round 
the  arena,  during  which  he  adjusted  it  for  a 
new  trial. 

The  best  gladiators  were  Thracians. 
Those  men,  with  their  faulchion  and  small 
round  sliields,  possessed  more  national  fe- 
rocity and  cruelty  than  any  of  their  oppo- 
nents. Kennet  says,  "  The  original  of  the 
Samnite  ghidiators  is  given  by  Livy.    The 


Campanlans  (says  be)  bearing  a  great  ha- 
tred to  the  Sanmites,  they  armed  a  part 
of  their  gladiatoit  after  the  fashion  of 
that  conntiy,  and  called  them  Samnites. 
They  wore  a  shield  broad  at  the  top,  to  de- 
lend  the  breast  and  shoulder^  and  growing 
more  narrow  towards  the  bottom,  tliat  it 
might  be  moved  with  the  greater  conve- 
nience. They  had  a  sort  of  belt  coming 
over  their  breasts,  a  greave  on  their  left 
foot,  and  a  crested  helmet  on  their  heads." 
The  Epedarii  sometimes  engaged  from  cha- 
riots, and  at  others  on  foot ;  and  the  Anda- 
batae  mounted  on  horses  fought  with  a  hel- 
met which  covered  their  faces  and  eyes. 

Hie  exhibition  of  gladiators  was  an- 
nounced to  the  public  by  bills  affixed  in 
the  public  places,  sometimes  accompanied 
by  paintiiigs  of  the  intended  combat,  or  the 
most  celebrated  combatants ;  and  when  the 
time  mentioned  had  arrived,  and  the  peo- 
ple assembled,  the  g^diators  marched  slowly 
round  the  arena;  they  were  then  matched, 
by  persons  appointed  for  that  purpose,  as 
equally  as  possible,  and  they  proceeded  to 
prepare  for  the  contest  by  fencing  with  blunt- 
ed swords,  &c.  I  after  which  tibe  tnipipets 
Were  sounded,  and  the  battles  began  in 
serious  earnest.  When  a  severe  woond  wu 
given,  the  §^diator  who  inflicted  it,  and 
the  people  exclaimed,  'He  has  it'  If 
that  proved  decisive,  tiie  vanquished  per- 
son resigned  his  weapon,  and  acknowledged 
himself  conquered.  But  this  submission 
was  not  alone  sufficient  to  save  his  life  :  the 
people  were  to  decide  bis  hie.  He  there- 
fore turned  to  them,  and  supplicated  for 
mercy,  which  was  granted,  or  refused,  ac- 
cording to  their  opinion  of  his  skill  and 
courage.  Several  learned  aothon  have  dif- 
fered as  to  the  exact  manner  in  which  the 
hands  and  fingers  were  placed  to  express 
praise  or  disapprobation  on  those  occasions. 
According  to  Juvenal,  the  bekiding  of  the 
thumbs  back  authorised  the  conqoeror^to 
kill  his  adversary  ai  a  .coward.  The  Em* 
peror  might,  however,  uiteHere,  if  he  was 
present,  and  save  the  gladiator ;  it  Is  sop- 
posed,  besides,  that  his  entrance  at  the  in- 
stant of  defeat  was  fiiTOorable  to  the  van- 
quished party,  as  fiur  as  his  life  was  con* 
cemed. 

The  rewards  of  the  victon  eonristed  of 
money  collected  from  the  spectators ;  and 
when  they  happened  to  be  slaves,  they  re- 
ceived the  pileus,  or  eap,  denoting  that 
from  that  moment  they  became  free;  or 
the  mdis,  or  wand,  which  signified  their 
services  at  gladiators  were  thenceforth  dis- 
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penscd  with,  wbetlier  alaves  or  freemen,  Iridet,  Josiiev.  Kiifaifiil  ehancter :  oo«  ^ 
It  wet  cuitooHuy  for  the  pcnont  thus  lita-  rolla  lix-parted,  irregular,  unequal  -,  stiguuM 
ated  either  to  become  IjmistBy  or  to  »us-  three.  There  are  thirty  species :  theM  are 
pend  their  arms  in  the  Temple  of  Her-  herbaceous,  perennial  plants,  widi  a  tube- 
cules.  roos-coated  root;  a  simple  stalk;  the  flow- 
There  are  few  nations  which  have  not  «n  spedons,  in  spikes,  with  a  spatiie  to 
imitated  this  strange  custom,  in  a  greater  or  ^ch  flower. 

l«s  degree,  at  difierent  periods  of  then:  lit*-  6LAM  A,  a  species  of  Peruvian  camel, 

toiy ;  and  less  !>»^«  a  oentnry  past  we  had  ^^  ^^  ^^^^  even,  and  the  breast  gibbose. 

gladiaton  in  London,  who  fought  and  bled,  See  Camelus. 

but  never  killed  each  other.     Malcoha*s  GLANCE^  in  mineralogy,  one  of  the 

Anecdotes  of  the  Manners  and  Costoms  of  ores  of  cobalt,  found  in  beds  of  mica,  in 

this  great  Metropolis,  contains  numeroos  Sweden:  its  colour  is  tin-white;  it  is  mas- 

partjcnlais  relating  to  those  modem  swords-  nwt  in  various  forms,  and  crystallized  in 

men,  whose  exertions  were  rivalled  by  se-  cubes  and  ocUbedrons ;  the  surface  of  tlie 

veral  fensalcs  m  the  art  of  bosuig  and  cut-  ctystals  is  smooth  and  splendent ;  it  is  bri^ 

ling.    One  of  their  challenges,  from  the  tie,  and  the  specific  gravity  is  6.45. 


aUoded  to,  wiH  be  a  proper  GLAND,  in  anatomy,  a  small  body, 

conchision  to  this  article.    **  In  IsUngton  formed  by  the  interweaving  of  vessels  of 

Koad,  on  Monday,  being  the  17th  of  July,  every  kind,  covered  with  a  membrane, 

1727,  wifl  be  peiformed  a  trial  of  skill  by  usually  provided  vrith  an  excretory  dnct, 

the  following   combatants:   We,  Robert  and  destined  to  separate  some  particufav 

Barker  and  Mary  Welsh,   from  Irefauid,  fluid  from  the  man  of  blood,  or  to  perfect 

having  often  ewtammaied  onr  swords  in  the  lymph.    See  Ahatomt  and  PhtsiO' 

the  oMsamioiu  corfioralioas  of  such  antago-  iagy. 

nists  as  have  had  the  insolence  to  dispute  ^  The  gfamds  have  been  chemicaUy  exam- 

our  skill,  do  find  onrselves  once  more  ne-  ined  by  Fonrcroy  and  othen.    There  are 

ccssitmted  to  challenge,  defy,  and  invite  two  sets  of  them:  the  oongtobatje,  which 

Mr.  Stokes,  and  his  bold  Amazoman  virago,  are  small,  scattered  in  the  course  of  the 

to  meet  us  on  the  stage  i  where  we  hope  lymphatics ;  and  the  conghMnerate,  soch  u 

to  give  a  satisfection  to  the  honourable  tord  the  liver,  kidneys,  drc.    Fonrcroy  supposes 

of  oar  nation,  who  has  laid  a  vrager  of  the  fint  to  bo  composed  of  gelatuK ;  the 

twenty  guineas  on  onr  heads.    Tliey  that  composition  of  the  others  has  not  been  at* 

give  the  most  cuts  to  have  the  whole  uhk  eertained. 

ney,  and  the  benefit  of  the  honse.    And  if  GLANDERS.    See  Fabsisrt. 

swords,  daggeis,  quarter-staff,  fliry,  rage,  Glan  s.    See  Anatomt. 

and  resohition  irill  prevail,  onr  firiends  shall  GLAREOLA,  the  pralinco£f,  in  natural 

not  meet  vrifli  a  disappofaitmcnt"— <<  We,  history,  a  genus  of  birds  of  the  order  Gral- 

Jamca  and  Eliabeth  Stokes,  of  the  city  of  Is.    Generic  chaiacter :  bill  strong,  strait, 

London,  having  already  gained  an  univemi  short,  hooked  at  the  end;  nostrils  at  the 

approbation  by  onr  agility  of  body,  dex-  base,  linear  and  oblique;  feet  foor-locd; 

trohs  handsi  and  conrageons  hearts,  need  toes  long,  slender,  connected  at  the  base  by 

notprvwAafafe  on  this  occasioQ,  but  ra-  a  membrane;   tail  forked,   consisting  of 

tber  choose  to  exercise  the  sword  to  their  twelve  fieathers.    There  are  three  species, 

sorrow,  and  corroborate  the  geneiml  .opi-  of  which  the  principal  is  P.  aostriaca ;  this 

nion  of  the  town,  than  to  follow  the  custom  it  about  as  large  as  a  black*bird,  lives  on 


of  onr  repartee  antagonists.    Hits  will  bo    water-uvects  and  on  worms;  is  foand  in 
the  last  time  of  Mn.  Stokes  performing  on    great  numbers  on  the  banks  of  the 


flie  stage.  There  will  be  a  door  on  purpose  in  the  neighbourhood  of  Strasbuigb,  and  in 

for  the  reception  of  flie  gentlemen,  where  mnnmerable  flocks  in  the  deserts  of  the 

coaches  may  drive  up  to  it,  and  the  conn  Caspian  Sea ;  it  is  a  bird  pardcofairiy  damo- 

pany  cone  mvrithont  being  crowded.    At-  reus  and  restless.    See  Aves,  Plate  VIL 

tendance  vrill  be  given  at  tliree»  and  the  flg-  5. 

combatants  mount  at  six.    TVyallfightm  GLASS,  a  substance  too  well  known  to 

the  same  dresses  as  before."  admit  of  a  definition.    It  is  a  compound  of 

GLADIOLUS,  in  botany,  English  cmh  the  fixed  alkaUes,  or  alkaline  earths  with 

Mf»  a  gesM  of  the  Triandria  Monogynia  silica,  broo;^t  into  complete  fusion,  and 

dass  and  order.    Natnnl  order  of  Eosatse.  then  suddenly  ccngealed.     Silica,   when 


^ 


OLAS^. 

mixed  #ith  the  fixed  albdies,  and  exposed  comistB  of  the  fim^  employM  ill  fenderin^ 
to  a  strong  beat,  readily  enters  into  fusion,  lib  alkali  caustic,  and  of  the  earthy  matters 
tn  this  state  the  mixture  may  be  motddcd  with  which  the  alkali  was  contaminated* 
into  any  shape,  and  if  suddenly  cooled  be-  The  most  fiislble  is  flint-ghns,  and  the  least 
low  the  temperature  at  which  it  assumes  fiisible  is  bottleV^M- 
the  solid  state,  it  retains  the  transparency,  FlhU-ifiaat  melts  at  the  temperature  of 
and  those  peculiar  properties  tbat  belong  l(f  Wedgewood ;  crown-glass  at  50^;  and 
to  the  sttbstapce  tailed  glass.  Metallic  bottle-glan  at  4^*.  The  specific  gravi^  ▼«- 
<nddes  are  sometimes  added,  as  Well  to  as-  ries  between  f  .48  and  5.SS. 
sist  in  the  fiision,  as  to  communicate  cto-  Good  glaas  is  perfectly  transparent,  and 
tain  colours  to  the  mass.  If  the  melted  i^ass  when  cold  very  brKtle,  but  at  a  red  heat 
be  suffered  to  cool  very  slowly,  the  diffe*  It  is  one  of  the  most  diil:tile  bodiea  known^ 
rent  tendeikry  of  the  constituent  part  to  and  may  be  drawn  into  threads  so  teiy  de- 
assume  solid  forms  at  certain  temperatures,  licate,  as  to  become  ahnost  iuTislble  to  the 
will  cause  them  to  separate  successively  itt  human  eye.  It  is  extremely  efautic,  and 
crystals,  as  salts  held  in  solution  m  water  one  of  the  nmst  sonorous  of  bodies.  See 
assume  the  form  of  crystals  as  the  liquid  Is  Harmonica. 

skywly  evaporated.     But  if  the  glass  be  Thefe  are  bnt  few  chemical  agents  which 

toddeoly  cooled  down  to  the  pohit  of  con-  have  ahy  action  upon  it.    Mr.  Davy  in  one 

gelation,  the  constituents  have  not  time  to  of  his  lectures  delivered  in  the  course  of  the 

separate  in  succession,  aad  the  glass  remains  present  month,  (May,  1808,)  exhibited  a 

the  same  homogeneous  compound  as  whUe  method  of  decomposing  it  by  means  of  ttit 

in  a  state  of  fusion.    Hence  it  should  seem  Voltaic  battery :  he,  however,  first  reduced 

that  the  vitreous  quality  depends  entirely  it  to  powder.    Flaoric  acid,  as  we  have 

1.  upon  the  fusibility  of  the  mixture ;  and,  seen,  has  a  great  power  over  it,  and  dia- 

9'.  on  the  suddenness  with  which  it  is  cooled  solves  it  very- quickly  (see  Fluoric  Acid)  ; 

down  to  the  point  of  congestion.    It  was  so  also  have  the  fixed  alkalies  when  assisted 

discovered  by  Sir  James  Hall,  tbat  ghiss  by   heat.    The  continued  action  of  hot 

always  loses  its  vitreous  state,  and  assumes  water  is  said  to  be  capable  of  decomposing 

that  of  a  stone,  if  more  than  a  minute  or  glass,  which  it  is  thought  will  folly  explam 

two  elapses  while  it  is  cooling  down  from  how  the' siliceous  eart|i  was  obtained  by 

complete  fiiston  to  the  point  at  which  it  Boyle  and  otliers,   when  they  subjected 

congeals.  water  to  very  tedious  distillatioos  in  glass 

There  are  several  kinds  of  glass  adapted  vessels.     It  has  also  been  supposed,  tbat 

to  different  uses.    The  best  and  most  bean-  the  deflagration  of  the  oxygen  and  hydrogen 

tifiil  are  the  fimt  and  the  plate  glass.    These  gases,  in  the  formation  of  water,  has  de- 

when  well  made,  are  perfectly  transparent  composed  the  glass,  which  will  account  for 

and  colourless,  heavy  and  brilliant    Tliey  an  acid  as  part  of  the  result, 

are  composed  of  fixed  alkali,  pore  siliceous  In  making  glass,*  tbe  materials  are  com- 

sand,  calcined  flints,  and  litharge  in  diffe-  pletely  fused  together,  and  in  this  state  the 

rent  proportions,    llie  flint  glass  contam  a  hot  mixture  is  called  frit    The  fiit  is  m- 

large  quantity  of  oxide^  lead,  which  by  troduced  into  large  ptfS  made  of  prepared 

certain  processes  is  easily  separated.    The  clay,  and  exposed  to  a  heat  sufltcient  to 

plate  glass  is  poured  in  the  melted  state  melt  it  completely.    When  the  fusion  has 

npon  a  table  covered  witii  copper.    The  continued  the  proper  time,  the  furnace  is 

phite  is  cast  half  an  inch  tiiick,  or  more,  and  allowed  to  cool  a  little.    In  this  state  the 

Is  ground  down  to  a  proper  degree  of  thin-  glass  is  exceedingly  ductile,  and  will  assmne 

ness,  and  then  polished.  any  slmpe  according  to  the  fancy  of  the 

CroMM^huMy  that  used  for  windows,  b  workman.    The  vessels  thus  formed,  must 

made  without  lead,  chiefly  of  fixed  alkali  not  be  permitted  to  cool  too  quickly,  hence 

fused  with  siliceous  sand,  to  which  is  ad4ed  they  are  put  into  a  hot  furnace,  in  order 

some  black  oxide  of  manganese,  which  is  that  the  heat  nmy  pass  off  veiy  gradually : 

apt  to  give  the  glass  a  tinge  of  purple.  this  is  called  annealing. 

Bottli^loBi  is  the  coarsest  and  cheapest  Glass  is  ofhsn  tinged  of  various  colours, 

kind :  into  this  little  or  no  fixed  alkali  en-  which  is  performed  by  mixing  with  it,  wirile 

ters  flie  composition.    It  consists  of  an  al-  in  fusion,  some  one  of  the  metallic  oxides, 

kaline  earth  combined  with  alumina  and  Thus  blue  glass  is  formed  by  the  oxide  of 

silica.    In  this  country  it  is  composed  of  cobalt;  greenby  the  oxide  of  iron,  or  cop' 

sand  and  the  refuse  ofthe  soap-boiler,  which  per;  violet  by  the  oxide  of  manganese; 
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nA  by  a  mixtiire  of  fiie  oxides  of  copper  Dow^come  to  describe  the  tnmller  implC' 

and  iron ;  poiple  by  tiie  oxide  of  gold ;  mentB. 

white  by  the  oidde  of  enenic  and  sine ;  and  Fig.  1  and  2,  is  a  bench  or  stool  with  two 

yellow  by  tho  oxide  of  silver,  and  by  com*  arms  a  6  at  its  ends,  which  are  a  little  in- 

bnsttble  bodies.  cUned  to  the  homon ;  the  operator  when  at 

We  shall  give  now  a  detail  of  the  nnuiaal  worle  sits  npon  the  stool,  and  lays  his  blow- 
operations  in  the  manolacture  of  glass.  ing  tube  d  across  the  arms,  as  shewn  m  ttM 

GiM9-bl0wbigf   the  art  of  fonnmg  ves-  figure, 

ads  of  glass ;  the  term,  however,  is  excln-  Fig.  5,  are  a  pair  of  shean,  or  rather 

aively  applied  to  those  vessels  which  a^  plyers,  Ibnned  of  one  piece  of  steel,  they 

blown  by  the  month.    The  operation  is  ex-  have  no  sharp  edges,  and  spring  open  when 


simple,  the  workman  has  a  tube  permitted ;   the  workmen  has  several  of 

of  iron,  the  end  of  wUoh  he  dips  into  a  pot  these  of  different  siies,  whidi  are  hung 

of  melted  glass,  and  thns  gathers  a  small  upon  hooks  at  e  m  the  stool  fig.  4. 

qnantity  of  glass  on  the  end  of  it,  be  then  Fig.  4^  is  a  pair  of  compasses  to  men- 

appliet  the  other  end  of  the  tube  to  his  mre  the  work,  and  ascertain  when  it  ia 

month  and  blows  air  throogh  it,  this  air  brought  to  the  proper  slae,  the  workmen 

enters  into  the  body  of  the  flnid  gfaMS,  and  should  have  three  or  four  of  these, 

expands  it  ont  mto  a  hollow  globe,  snnilar  Fig.  5,  a  coounon  pahr  of  shears  for  ^nt- 

to  the  soap  bladders  blown  firom  a  tobacco  ting  the  soft  ghns. 

pipe.    Yarions  methods  are  used  to  bring  Fig.  6,  a  Tciy  coarse  flat  file, 

tficse  hollow  globes  mto  forms  of  the  difie-  Fig.  7,  Is  the  blowmg  pipe ;  it  is  simply 

rent  utensils  in  common  domestic  use,  and  a  wrought  uron  tube  about  three  feet  long, 

several  tools;  the  chief  part  of  these  are  at  jr,  it  is  covered  with  twine  to  prevent 

represented  in  Piatb-class  makimo.  it  bnmlng  the  workman's  hand. . 

The  Mt  and  greatest  of  the  gbtts-blowers'  Fig.  8,  a  small  iron  rod,  of  which  there 

inplementB  is  the  furnace;  it  consists  of  should  be  several. 

tvro  large  domes  set  one  over  the  other.  Fig.  9,  is  a  stool  with  a  flat  pbte  of  cast 

the  lower  one  stands  over  a  long  grating,  iron  bid  upon  it,  and/is  another  flat  phite 

(on  a  level  with  the  ground,)  on  which  the  npon  the  groand  behuid  the  stooL 

fiielisplaced;  beneath  the  grate  is  the  ash  To  expbdn  the  Me  of  these  toola,  we  shall 

pit,  and  a  large  arch  leadmg  to  it,  conveys  describe  the  manner  of  formmga  lamp  or 

m>  to  the  furnace.    In  the  sides  of  th^  an  of  glass.  Fig.  10,  with  a  wide  mouth  at 

lower  dome,  as  many  holes  or  mouths  are  top  and  a  small  neck  g  at  bottom,  throngir 

made  as  there  are  woriLmen  to  make  use  of  which  the  candle  is  mserted,  and  which  is 

the  fiimace,  and  before  each  month  a  pot  fitted  into  a  brass  cap  to  support  the  hun^ 

of  melted  glan  is  phiced ;  the  pots  are  very  by. 

krge  like  crucibles,  and  win  hold  fitMtt  three  Hie  operation  is  conducted  by  three 
to  four  hundred  weiglitofli^d  glass,  they  workmen.  The  fint  takes  the  blowhig 
are  supported  upon  three  smaU  piers  of  pipe  7,  and  after  heatmg  it  to  a  red  heat 
brickwork,  resting  on  the  floor  of  the  fbr-  at  tbefn6nth  of  the  fivnace,  dips  it  hito 
nace.  The  form  reverberates  the  flame  the  pot  of  melted  glass,  at  the  same  time 
from  thereof  down  upon  the  pots,  and  they  turmng  it  round  that  it  may  take  up  the 
are  pUced  at  some  dhitance  withm  the  fiir*  glass,  which  has  then  much  the  oomistence 
nace,  that  the  flame  may  get  between  the  of  turpentine;  in  the  quanti^  of  metal  he 
wall  and  the  pots.  The  upper  dome  is  is  guided  by  experience,  and  must  propor- 
buUt  upon  the  otf ler,  and  its  floor  made  flat  tion  it  to  the  siae  of  the  vessel  to  be  blown, 
byfilttng  up  round  the  roof  of  the  lower  he  then  brings  it  firom  the  fiimace  to  the 
dome  with  brickwork,  there  is  a  small  gtool,  fig.  9,  and  rolb  the  hmip  of  ghuts 
chimney  opens  from  the  top  of  flie  lower  upon  It  to  brii^  it  to  a  roundworm,  afcer 
dome  mto  the  middle  of  the  floor  of  the  which  he  blows  through  the  pipe,  resting 
upper  one,  which  conveys  the  smoke  away  the  glass  upon  the  iron  plate  /  bdund  the 
from  it,  and  a  flue  from  the  upper  dome  ttool,  as  in  the  figure,  and  rolUng  it  back- 
leads  it  completely  from  the  fnmace.  wards  and  fi>rwards.    The  blowmg  makes 

The  upper  donieis  used  for  annealing  the  the  glass  hollow,  and  he  hasseveral  methods 

glass  and  is  exactly  sunilar  to  a  htfge  oven,  of  bringing  it  to  a  proper  shape  to  be 

it  has  three  mouths,  and  in  different  parU  worked;   by  simply  blowing,  it  vrooM  as- 

a  small  flight  of  steps  leads  up  tu  eadi.    Wc  tame  a  figure  neariy  globtl4r,  if  he  wants 
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it  my  lMgger»  10  the  eqnatrtal  diuBeter^i^, 
fig.  11,  he  lays  the  pipe  on  a  hook  driven  in 
the  aide  of  the  stooU  and  turns  it  roond  very 
qnickly,  'the  oentriliigal  force  soon  enlarges 
it  in  the  eqnator.  If  on  the  other  hand  he 
wishes  to  lengthen  its  polar  diameter,  lie 
holds  the  pipe  perpendicalar,  the  gtass 
hanging  downwards,  its  weight  )eng^en> 
ing  it,  and  to  shorten  the  polar  diameter 
he  holds  the  pipenpright,  the  gtass  at  the 
top ;  by  blowing  throng  the  pipe  the  ca- 
pacity is  increased,  and  the  thickness  of 
the  glass  of  the  vesael  diminished. 

We  now  suppose  that  by  a  very  dexterous 
application  of  the  above  methods,  the  work- 
men has  brought  it  to  the  shape  of  fig.  11» 
he  now  carries  it  to  the  mouth  of  the  fiii^ 
nace,  and  holds  it  in  to  get  a  fresh  heat, 
(for  by  this  time  it  is  become  too  stiff  to 
work  easily,)  taking  care  to  tnni  it  round 
slo\^iy,  tiiat  it  may  not  alter  its  figure.  The 
vessels  in  this  stage  is  delivered  to  tlie  se- 
cond, or  principal  workman,  the  other  two 
being  only  assistants,  he  is  seated  upon  the 
stool,  figs.  1  and  S,  and  lays  the  blowing 
pipe  with  the  glass  at  its  end  across  its  arm 
•  6,  and  with  his  left  liand  rolls  the  pipe 
alont;  the  aims,  turning  the  gtass  and  pipe 
round  at  the  same  time ;  in  his  light  hand 
he  holds  the  pliers,  fig.  3,  whose  btades 
are  rubbed  over  with  a  small  piece  of  bees- 
wax, and  as  the  gtass  turns  roond  presses 
the  btade  of  the  shears  against  it,  following 
it  with  the  shears  as  it  rolls,  at  the  end  or 
side  as  occasion  requires,  until  he  hat 
brought  it  to  the  proper  siK  which  he  de- 
termmes  by  the  compasses,  fig.  4,  tiiough 
not  material^  altering  its  figure,  the  first 
workman  kneelmg  on  the  ground  and  blow- 
ing with  his  mouth  at  the  end  of  the  pipe, 
which  hangs  over  the  arm  6  when  directed 
by  his  ptiiKipal.  Tlie  third  workman  now 
produces  the  small  rmI,  fig.  8,  whith  i^  dip- 
ped mto  the  meltmg  potto  take  up  a  small 
piece  of  metal  to  serve  u  cement,  the  end 
of  this  rod  he  appli^  to  the  centre  of  the 
gtass  Just  opposite  the  blowing  pipe,  the 
principal  workman  directing  it,  by  hohiing 
its  end  between  his  pliert,  the  rod  by  the 
small  piece  of  gtass  on  its  end  immedtatdy 
sticks  to  the  gtass  vessel,  and  the  third  work- 
man diaws  it  away,  both  urorkmen  tummg 
their  rods  roond,  but  In  contrary  directions ; 
tins  operatioii  forms  a  short  tube  on  the 
end,  u  in  fig.  if.  The  principal  workman 
then  takes  the  short  tube  at  t,  between  the 
btadca  of  a  pair  of  pUeia,  exactly  like  the 
ochen,  hot  which  are  not  covered  with 


bees-wax,  the  cold  of  these  pliers,  instantly 
cracks  the  gtass  all  round,  and  a  very  slight 
jerk  struck  upon  the  rod  8,  breaks  it  off. 
A  hole  is  now  made  in  the  end  of  the  gtass, 
which  is  entarged  by  the  pliers  while  the 
glass  is  turned,  as  in  fig.  13,  until  the  neck 
is  brought  to  the  proper  sixe  and  length  to . 
fit  the  brass  cap  as  before  described,  and 
the  inferior  half  of  the  tamp  is  brought  to 
its  shape  and  sixe  in  the  same  manner. 

In  order  to  form  the  upper  half,  the  thhrd 
workman  hat  in  the  mean  time  being  pre* 
paring  a  round  lump  of  glass  K,  fig.  14,  on 
the  end  of  one  of  the  rods  fig.  8,  this  he  ap- 
plies hot  to  the  end  of  the  neck,  it  being 
guided  by  the  principal  workman,  and  it 
immedtately  holds  tight,  he  tiien  breaks  off 
the  other  neck  at  7,  by  the  cold  pliers,  and 
thus  separates  it  from  the  blowing  pipe. 

The  glass  is  now  heated  a  third  time,  and 
brought  from  the  furnace  m  the  state,  6g, 
15,  to  the  principal  workman,  who  entai^ges 
the  small  orifice  at  the  end  by  turning  it 
round,  and  holding  the  pliers  agahut  it,  until 
he  enlaiges  it,  as  in  fig.  16,  to  the  shape  of 
fig.  10,  it  is  now  finished,  and  the  third 
workman  takes  it  to  a  stool  strewed  over 
with  small  coals,  he  rests  the  rod  upon  the 
edge  of  the  stool,  and  with  the  file,  fig.  6» 
files  the  joint  at  the  bottom  neck  and  soon 
breaks  off,  and  the  lamp  foils  upon  the 
coata,  the  distance  bemg  so  very  small,  as 
to  be  in  no  danger  of  breaking;  a  boy 
now  puts  the  end  of  a  long  stick  into  the 
open  month  of  the  glass,  and  thus  carries 
it  up  the  steps  beforo  described,  ptaces  it 
in  the  annealling  oven,  where  it  remains 
some  honn,  when  taken  out  it  must  be 
cooled  gradually,  and  iA  fit  for  sale. 

In  the  htatory  of  gtass  there  is  a  htt  de- 
serving record ;  it  is  retated  by  Pliny,  that 
the  discovery  was  owing  to  the  following 
acddent.  Some  merchants  vrith  soda  as 
part  of  their  Alight,  had  cast  anchor  at  the 
mouth  of  the  river  Belus,  in  Phoenicia,  and 
were  dressing  their  dinner  on  the  sand, 
making  use  of  targe  lumps  of  the  soda  as  sup- 
ports for  their  kettles.  Hie  heat  of  the  fire 
melted  the  soda,  and  the  silioeoos  earth  to- 
gether ;  the  result  vras  gtass.  The  hint  was 
not  lost,  and  a  manufoctnre  hi  that  tradfaig 
country  was  instantly  established,  and  to 
this  ptactf  it  was  for  a  long  time  confined. 
Gtass  was  undoubtedly  made  in  great  per- 
foction  among  the  ancients.  In  their  ac- 
counts we  read  of  drinking  gtasses,  gtass 
prisms,  and  coloured  gtasses  of  various  kinds. 
Otais  waa  first  used  for  windows  m  the  thirJ 
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c«otiiry  of  the  Christian  «ra,  but  it  did  not  aome  coiuitrief  m  a  $abstitnte  for  soda,  im 

come  into  common  uie  till  very  lon^  after  the  manufiietiire  of  white  glau. 

thia.  GLAUCOPIS,  or  the  wttMtird,  in  na- 

Glass,  poMting  oa.    See  Emambllino.  tnral  lustoiy^  a  genus  of  birds  of  ihe .  order 

Glass,  in  sea  affiurs,  the  nsual  appella-  Picae.    Generie  chanuster :  bill  incurvate 

tion  for  a  telescope.    A  night-glass  is  a Je-  and  arched ;  lower  mandible  shorter  than 

lescope  made  for  viewing  objects  at  night,  the  ppper,  and  canwenhit^  beneath  at  tbe- 

HaU^hom-  glass,  called  also  the  Mratch-gbss,  base ;  nostrils  depressed,  half  covered  with 

is  used  to  measure  the  tune  wliich  each  a  cartilaginous  membrane ;  tongue  cartiU- 

watch  has  to  stay  upon  deck*    Half  and  ginoos,  split  and  ciliated  at  the  end ;  legs 

quartcr-niinnte  glassses  are  used  to  ascertain  carinated  at  the  back  r  f*^^  formed  for 

the  tate  of  the  ship's  velocity,  measured  by  •  walking. 

the  log  i  these  gUiksses  should  be  frequently  The  G.  cinerea,  or  cinereous  wattle-bird, 

compared  with  a  good  stop-watch,  to  deter-  is  about  the  size  of  a  jay ;  it  is  found  in 

mine  exactly  how  many  seconds  they  run.  every  part  of  New  Zealand :  berries,  and 

GLAUBER  (John  Rudolph),  an  in-  insects  of  almost  evety  kind,  constitute  its 
dttstrioos  chemist,  was  bom  in  Germany,  fi»od ;  it  rarely  perches  on  trees ;  but  is  of* 
AfWr  passing  a  considerable  time  in  travel,  ten  seen  wsUUihs  on  the  ground }  its  notes 
he  settled  at  Amsterdam,  about  the  middle  ve  said  at  differeni  times  to  resemble 
of  the  seventeenth  century.  He  wrote  a  whistlings  and  mnrmnrings,  and  its  flesh  is 
cumber  of  works,  mostly  infected  with  the  good  for  the  table, 
enigmatical  jargon  and  jmintelligible  theory  .  GLAUX,  in  botany,  a  genus  6f  the  Ped* 
of  the  hermetic  plulosophy,  yet  contaimng  tandria  Monogynia  chMS  and  order.  Natn- 
some  useful  fads  i^  true  chembtry,  and  lal  order  of  Calycantheniae.  Salicarite,  Josr 
some  processes  pf  his  own  invention.  His  sieu.  Essential  character :  calyx  on64eaf-K 
name  is  peipetuated  in  the  purgative  neu-  ed,  tfelMaped ;  corolla  none ;  capsule  one- 
tial  salt  called  Glauber's,  composed  of  celled,  five-^valved,  0ve-seeded»  There  is 
the  sulphnrc  acid  and  soda^  a  valuable  only  one  species,  ctz.  G.  n^ritima,  sea  milk- 
remedy,  but,  together  with  others  of  his  wort,  or  blftck  salt- wort  It  is  common  on 
invention,  extolled  by  himself  to  an  ei>  the  sea-coast,  and  on  Mdt  marshes  at  a  dis- 
uavagant  degree.  He  kept  several  of  his  lance  from  the  sea  ^  it  is  a  beautiful  little 
medicines  secret,  luid  made  advantage  of  pUnt,  enliveniiig  large  tracts  of  the  dreary 
Ihem  as  noslrums.  Of  his  works  an  abridged  situations  where  it  is  fpnnd ;  the  whole  plant 
collection  was  made  in  German,  which  was  is  succulent,  and  salt  to  the  taste. 
transited  into  English  in  1689  -,  but  tiiey  GLA21NG,  in  the  arts,  is  the  polishing 
are  now  consigned  to  oblivion.  or   crusting  over   eartiien'  ware.    TVhen 

Glauber's  mU.  $ee  Soda,  sulpkaie  earthen  ware  is  properly  baked,  it  is  dipped 
tf.  It  i»  found  native ;  and,  according  to  into  a  composition  called  a  glaae,  made  by 
Bergman,  it  contains  sulphuric  actd,  soda,  mixing  together  in  water,  till  it  becomes  as 
and  water,  in  the  proportions  of  S7.15.58 ;  thick  as  cream ;  fiAy-six  parts  of  white  lead, 
that  is,  when  saturated  with  water  of  cry-  twelve  of  ground  flhits,  and  three  of  ground 
stallization.  When  efflorescent,  the  native  flint  glass.  Hie  ware,  by  being  baked,  «c- 
Glauber's  salt  contains,  beside  pure  sol-  qnires  a  strong  property  of  imbibiug 
phate  of  soda,  some  oxide  of  iron,  and  por-  mobtnre,  and  in  this  state,  it  is  called  bis- 
tiorn  of  muriate  and  carbonate  of  »oda.  It  cuit;  when  dipped  into  the  glaze,  it  at- 
is  found  in  old  salt-min«s,  on  the  borders  of  tracts  it  into  its  pores,  and  the  ware  be* 
the  salt  lakes  in  different  parts  of  the  world,  comes  presently  diiy ;  it  is  then  exposed  a 
and  on  the  surface  of  peat-mosse  J  in  France,  second  time  to  the  fire,  by  which  means 
Jt  is  also  held  in  solution  in  the  Natron-  the  glaae  it  has  imbibed  is  melted,  and  4 
lakes  of  Egypt,  and  the  mineral  springs  of  thin,  glassy  coat  is  formed  upon  the  surface. 
Carlsbad.  Gbiubcr's  salt  easily  dissolves  in  llie  cok>ur  is  more  or  less 'yellow,  accord- 
water,  and  shoots  into  long  and  beautiful  log  as  a  greater  or  less  proportion  of  lead 
crystab,  which  contain  a  'Urge  quantity  of  has  been  used.  The  lead  promotes  also  the 
water ;  in  consequence  of  which  they  un-  vitrification ;  the  flint  serves  to  give  a  com 
dergo  the  aqueous  fusion,  when  exposed  to  sisteocy  to  the  lead  during  the  time  of  its 
heat.  Hiis  salt,  on  account  of  its  efficacy  vitrification,  and  to  prevent  its  becoming 
as  a  purgative,  was  formerly  held  in  the  too  fluid,  and  running  down  the  sides  of 
highest  esteem,  and  was  denominated  sal  the  ware,  and  thereby  leaving  them  an- 
iuirabile  GUuberi.    It  has  been  used  is  glazed.    This  kind  of  glazing  by  leat^  if 
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MM  to  be  attacked  by  adds,  and  of  act-  dlXSVSf  in  botany,  a  genoa  of  the  Do- 
ing^ in  some  degree  as  a  poiaon ;  a  substi-  decandiia  Pentagynia  class  and  order.  Na^ 
tnte  haa  therefore  been  recommended,  tnralorder  of  Coryophyllei.  Ficoidese,  Jus- 
nvhich  consbts  of  eqnal  parts  of  white  ghus  Bieo.  Essential  character:  calyx  five-leaved ; 


and  soda  finely  pnlveriied,  and  exposed  to  corolla  none ;  nectaries  dovea-bristles ;  cap^ 

a  strong  heat  till  quite  dry,  and  with  this  siiA  five-cornered,  five-celled,  five-valved, 

the  vessels  are  varnished  or  glaxed.    See  containing  nnmerons  seeds.     There  are 

PoTTBRY.  three  spedes. 

GLEANING,  in  bw.  If  hath  been  said,        GLOBBA,  in  botany,  a  genos  of  the 

Ibat  by  the  common  law  and  costom  of  Biandria  Monogynia  class  and  order.    Na- 

Eng^d,  the  poor  are  allowed  to  enter  and  tural  order  of  Scitaminese.   Canns,  Jos- 

glm  npon  another's  gronnd,  after  the  har^  twa.    Essential  character  :  calyx  soperior, 

vest,  withont  bemg  guilty  of  trespass;  and  trifid  ;  coroUa  equal,  trifid  )  capsule  three- 

that  tills  humane  provision  seems  borrowed  cdled ;  seeds  very  many.    There  are  four 

firom  the  Mosaical  law;  but  it  h  now  posi«  species. 

tively  settied,  by  a  solemn  judgment  of  tiie        GLOBE,  a  round  or  spherical  body, 

court  of  Common  Pleas,  tint  a  right  to  0^,^  usuatty  caUed  a  sphere,  bounded  by 

glean  in  tiie  harvest  field  cannot  be  claim-  one  uniform  convex  suiface,  every  point  of 

ed  as  a  general  right  by  every  person  at  ^|ch  is  equally  distant  from  a  pohit  witiim 

common  hiw ;  nor  as  a  custom  by  tiie  poor  ^aUed  its  centra.    Euclid  defines  tiic  globe 

of  a  parish,  legally  settled.  or  sphere,  to  be  a  solid  figure  described  by 

GLEBE,  or  Glebe-land,  is  a  portion  of  ttie  revolution  of  a  semi-drcle  about  its 

bnd,  meadow  or  pasture,  bdonging  to,  or  diameter,  vriiich  remams  *  unmoved.    Also, 

pared  of  the  parsonage  or  vicarage,  over  its  ufiB  b  the  fixed  line  or  dhuneter  about 

and  above  the  tithes.  vriiich  the  semi-cirde  revolves ;  and  its  cen- 

Glebe  lands,  u  the  hands  of  the  parson,  tre  is  the  same  with  that  of  the  r^vdving 

shall  not  pay  tithes  to  the  vicar ;  nor,  being  semi-drcle,  a  diameter  of  it  bemg  any  right 

in  the  hamb  of  the  vicar,  shall  they  pay  Ihae  that  passes  through  the  centre,  and 

tithes  to  the  panon.    By  statute  S8  Hen-  terminated  both  ways  by  the  superficies  of 

ry  Vin.   c  11,  every  successor,  on  a  the  sphere. 

month's  warning  after  induction,  shall  have        Euclid,  at  the  end  of  the  twdfth  book, 

tiie  mansion-house,  and  the  glebe  bdongfaig  shews  that  spheres  aie"^  to  one  another  m 

thereto,  not  sown  at  tiie  time  of  tiie  prede-  the  tripUeate  ratio  of  tiieir  dUuneters,  tint 

cessor^s  deatfi.    He  tint  is  instituted,  may  j,,  thdr  soUdities  are  to  one  anotiier  as  tiie 

enter  mto  the  glebe-land  before  uidoctioD,  cubes  of  thdr  diameters.    And  Archimedes 

and   has  right   to  have   it  against  any  determines  tiie  real  magnitudes  and  mea- 

strangers.  iotcs  of  the  snriaces  and  solidities  of  spheres 

GLECHOMA,in botany,  Engfishgraawf.  .nd  tiieir  segments,  in  his  treatise  ^  De 

ny,  a  genus  of  tiie  Didynamia  Gynmosper-  Spharaet  CylindrO:"  viz.  l.That  tiiesu- 

nia  class  and  order.    Natural  on^r  of  Yer«  perfices  of  any  globe  is  eqnd  to  four  times 

tidllatB.  Labiatae,  Jnssien.  Essentid  cha-  ,  g^at  cirde  of  it.    2.  That  any  sphere  is 

ncter :  cdyx  ^e  deft ;  each  paur  of  an-  equd  to  two-thirds  of  its  circumscribing  cy- 

Ihers  converging  in  form  of  a  cross.    There  Under,  or  of  the  cylinder  of  tiie  same  diame- 

is  but  one  spedes,  di.   O.   hedencca,  teranddtitude.    S.  That  tiie  curve  suifoce 

ground-ivy.  of  the  segpient  of  a  globe,  is  equal  to  the 

.G^EDITSIA,  in  botany,  a  genus  of  tiie  ciide  whose  radius  is  tiie  line  drawn  from 

Polygamn  Dioeda  dass  and  order.   Natn-  the  vertex  of  ibe  segment  to  the  drcumo 

nl  order  of  I/imentMec.    I«gnmuiosae,  fetimce  of  tiie  base.    4.  That  tiie  content 

Jussieu.    Essentid  character :  hermaphro-  ©f  a  solid  sector  of  tiie  globe,  is  eqnd  to  a 

dite;  cdyx  four-cleft;  corolla  four-petalled;  cone  whose  dtitnde  is  the  ndins  of  tiie 

atamens  sn ;  pistil  one,  legume.    There  ia  globe,  and  its  base  eqnd  to  tiie  curve  super- 

ody  onespedes,  witii  severd  varieties.  fides  or  tiie  base  of  tiie  sector,  vritii  many 

GLEE,  m  music,  a  vocd  composition  hi  otiier  properties.    And  from  hence  are  ea- 

tiiree  or  more  parts,  generaUy  consisting  of  sily  deduced  tiiese  practicd  ida  for  tiie 

more  than  one  movement,  the  subject  of  sui&ces  and  solidities  of  globes  and  their 

whidi  may  be  ptiier  gay,  tender,  or  grave  j  segments;  m.  1.  «*  For  tiie  Surfiwie  of  a 

bachandias,  amatory,  or  patiietic.  Globe,*'  mdtiply  the  square  of  tiie  diame- 

GLEET,  m  medicine,  tiie  flux  of  a  ttun,  ter  by  S.1416 ;  or  mdtiply  the  diameter 

Kflipid  haawor  from  tiia  aretiuB.  by  tiie  dreamfoMnae.    S.  «<  For  the  Sdl* 
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« 

4ify  of  a  Oiohe/imMplj  fli«  cobe  of  the  the  two  edget  are  lewed  together  ivitb 
dianeter  by  .5256  (mcone^Uth  of 3.1416);  packtibready  &c.  The  indimeDtB  of  tho 
or  mnltiply  the  rariace  by  one-sUth  of  the  globe  thus  laid,  they  proceed  to  strengthen 
dialkieter.  3.  *'  For  the  SoHace  of  a  Seg>  .  and  make  it  smooth  and  regular.  In  order, 
ment/'  moltiply  the  diameter  of  the  globe  to  thiB,  the  two  poles  are  hasped  in  a  metal- 
by  the  altitude  of  the  segment  and  the  t»ro-  li&o  semicircle  of  the  sice  intended ;  and  a 
dvct  again  by  3.1416.  4.  **  For  the  Soli-  kind  of  plaster  made  of  whiting,  water,  and 
dity  of  a  Segment,'*  multiply  the  square  of  glue,  heated,  melted,  and  incorporated  to- 
the  diameter  of  the  globe  by  the  diflerence  gether,  is  daubed  all  over  the  paper  snr- 
betweea  three  times  that  diameter  and  fiice.  In  proportion  as  the  plaster  isap- 
twice  the  attitade  of  the  segment,  and  the  pKed,  the  ball  is  turned  round  in  the  semi- 
product again  by  .5t36,  or  one-si^  of  circle,  the  edge  of  which  pares  off  what- 
3.1416.  ever  is  superfluous,  and  beyond  the  due  di- 
ftenccy  if  d  denote  the  diameter  of  the  luension,  leaving  the  rest  adhering  in 
globe,  phices  that  are  short  of  it.    After  such  ap- 

c  the  circumference,  Pji^^^"  ^^  P^>  ^^  ^^^  •?«»dj  ^  dry  j 

a  the  altitude  ofany  segment,  and  ^'^  **T^**  "  P"'  ttg^m  the  semi- 

»= 5.141^-  then  circle,  and  fresh  matter  applied  s  din^they 

*         '  continue  alternately  to  apply  the  composi- 

TiM  tarilMe.        The  toiidUy.  tion,  and  dry  it,  till  the  ball  every  where 

In  the  globe    ptPs^ed  ipd*     _^_^^  accurately  touches  the  semicircle  -,  in  which 

In  the  segment  pod          {pd»  x  3d— Sto.  •♦»*«  >t  »  perfectly  smooth,  regular,  and 

See  MBifsuRATioif.  tJomplete.    The  baU  thus  finished,  it  re- 

mams  to  paste  the  map  or  description  on  it. 

Olobb,  in  pracUcal  mathematics,  an  at-  I"  ^^^^  ^  ^»>  ^^  ™P  »  projected  in  se- 

tificial  spherical  body,  on  the  conveic  sur-  ▼«»**  K®"*  or  gussets,  all  which  join  accn- 

hct  efwhich  are  represented  tbe  countries,  "*«>y  «■»  **«  spherical  surface,  and  cover 

SCM,  &c.  of  our  earth  j  or  the  face  of  the  **>«  ^»*»*«  *»"•    To  direct  the  application 

heavens,  the  circles  of  the  sphere,  &c.  That  ®^  *^«  SO^tSy  Unes  aie  drawn  by  a  semi- 

with  the  parts  of  the  earth  delineated  upon  ^^^  ^  ^  surfiice  of  the  ball,  dividing  it 

its  surface,  is  adied  the  terrestrial  globe;  «"^«  »  number  of  equal  parts  corresponding 

and  that  with  the  constellations,  ficc.  the  ce-  ^  *«••  ^^  ^^  «o«»»  ■n«^  ftibdividing  those 

lettial  globe.    These  globes  are  placed  in  ^K""  nnswerably  to  the  lines  and  divisions 

ftamesy  widi  other  appurtenances.    Their  of  the  gores. 

principal  use,  besides  serving  as  maps  to  The  papers  thus  pasted  on,  there  remains 

distinguish  the  ontward  parts  of  die  earth,  nothing  but  to  colour  and  illuminate  the 

and   the  sitnatSon  of  the  fixed  stars,  is  globe,  and  to  varnish  it,  the  better  to  resist 

to  iUostrate  and  explain  the  phenomena  <*<u^  moisture,  ficc.    The  globe  itself  thus 

arising  from    the  diurnal  motion  of  the  ^biished,  diey  hang  it  in  a  brass  meridmn, 

earth.  with  an  hour-circle  and  a  quadrant  of  alti- 

The  globescommonly  used  are  composed  ^^*f  and  thus  fit  it  hito  a  wooden  hori- 

of  plaster  and  paper  in  the  following  man-  *on. 

ner:  A  wooden  axis  is  provided,  somewhat  There  are  ten  principal   circles  repre- 

leas  than  the  mtended  diameter  of  the  oented  upon  globes,  vir.  six  greater  and  four 

globe,  and  mto  the  extremes  two  iron  wires  lesser  ones.    The  greater  circles  are  the  ho- 

are  driven  for  poles  :  this  axis  is  to  be  the  rixon,  meridian,  and  equinoctial,  as  it  is 

beam  or  baab  of  the  whole  stnicture.    On  criled  on  the  celestial^  and  equator  on  the 

the  axis  are  applied  two  spherical  or  rather  terrestrial  globe,  the  ecliptic  drawn  along 

hemiyherical  caps,  fbraied  on  a  kind  of  the  middleof  the  zodiac,  and  the  twocb- 

wooden  mould  or  btock.    Iliese  caps  con-  hires. 

abt  of  pasteboard  or  paper,  hud  one  lay  The  lesser  circles,  of  principal  use,  are 

after  another  on  the  mould,  to  the  thicknesa  the  two  tropics  and  two  polar  circles, 

of  a   crown-piece ;  after  which,    having  Of  these  circles  some  are  fixed,  and  al- 

stood  to  dry  and  embody,  making  an  mci-  vrays   obtain  the  same   position  ;   others 

sion  along  the  middle,  the  two  caps  thus  moveable,  according  to  the  position  of  the 

parted  are  slipped  off  the  mould,    lliey  observer.  The  fixed  circles  are  the  equator 

remain  now  to  be  applied  <«  the  poles  of  and  ecliptic,  vrith  their  parallels  and  secon- 

the  axis,  u  before  tb^  were  on  those  of  the  daries  i  which  are  usually  delineated  upon 

Moald  ;  and  to  fix  them  in  their  new  phce,  the  sarfhce  of  the  globo.    The  maveabU 
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drcles  are  the  horitOD,  with  its  parallels  iball  now  give  some  problema  on  Innh  tife 

and  secondaries.  globes,  beginning  with  the  teiTestrial  globe. 

The  horizon  is  that  broad  wooden  eircle  i 

sarrouoding  the  globe,  and  dividing  it  mto  terrestrial  globe. 
two  eqnal  parts,  called  the  upper  and  lower 

heraispbej-es.    It  has  two  notches,  to.  let  Pros.  1.  ''  To  find  the  latitude  and  Ion- 

the  brazen  meridian  slip  up  and  down,  ao-  gitude  of  any  place."    Bring  the  place  to 

cording  to  the  difierent  heights  of  the  pole,  the  graduated  side  of  the  first  meridian  i 

On  the  flat  side  of  this  circle  are  described  then  the  degree  of  the  meridian  it  cuts  is 

the  twelve  signs,  the  months  of  the  year,  the  latitude  sought;  aiid  the  degree  of  tlie 

the  points  of  the  compass,  i&c.   The  brazen  equator  then  under  tlie  meridian  is  the 

meridian  is  an  annulus  or  ring  of  brass,  di-  longitude. 

vided  into  degrees,  viz.  each  quadrant  in  90  ii*  *'  To  find  a  place,  havin;^  a  given 

degrees.  It  divides  the  globe  into  two  eqnal  latitude  and  longitude."    Find  the  degree 

parts,  called  tlie  eastern  and  western  Ut-  of  longitude  on  the  equator,  and  bring  it 

misphercs.    The  qiuiHi-ant  of  altitude  is  a  to  tlie  brass  meridian ;  then  find  tfie  de- 

tfain  pliable  plate  ofbras8,auswering  exactly  gree  of  latitude  on  the  meridian,  either 

to  a  quadrant  of  tliQ  meridian.   It  is  divided  ROttli  or  sooth  of  tho  equator,  as  the  given 

into  90Py  and  has  a  notch,  nut,  and  screw,  to  latitude  is  north  or  soutli ;  and  the  point 

fix  to  the  braaen  meridian  m  the  zenith  of  of  the  globe  jubt  under  that  degree   of 

any  phice ;  where  it  turns  roimd  a  pivot,  latitude  is  the  pbre  required, 

and  supplies  the  room  of  verficle  circles.  S.  *'  To  find  all  the  places  on  the  globe 

The  hour-circle  is  a  fiat  ring  of  bras.*,  divi-  that  have  the  same  latitude,  and  the  same 

ded  into  twenty-four  equal  parts,  or  hour-  longitude^  or  hour,  with  a  given  phice,  as 

distances  ;  and  on  the  pole  of  the  globe  is  suppose  London."    Bring  the  given  place, 

fixed  an  index^  that  turns  round  with  the  London,  to  the  meridian,  and  observe  what 

globe,  and  points  out  the  hours  upon  the  places  are  just  under  the  edge  of  it,  firom 

•hour-circle*  Lastly,  there  is  generally  added  north  to  soutli;  and  all  those  places  hava 

a  compass  and  needle  upon  the  pediment  the  same  longitude  and  hour  vrith  it   Then 

of  the  frame.                                  *  turn  tlie  globe  round ;  and  all  those  places 

The  sqrface  of  the  celestial  globe  may  be  which  pass  just  under  the  given  degree  of 

^jesteemed  a  jnst  representation  of  the  con-  latitude  on  the  meridian,  have  the  same 

cave  expanse  of  the  heavens,  notwitlistsnd-  latitude  with  the  given  place, 

ing  its  convexity  ;  for  it  is  easy  to  conceive  4.  *'  To  find  the  anUeci,  periceci  and 

the  eye  placed  in  the  centre  of  the  globe,  antipodes,  of  any  given   place,  supposo 

and  viewmg  the  stars  on  its  surfiice;  sup-  London."   Bring  the  given  phice,  London, 

posing  it  made  of  ghus,  as  some  globes  are:  to  the  meridian,  then  count  51^  the  s^e 

i^soth^  if  holes  were  made  in  the  centre  of  degree  of  latitude  southward,  or  tovraxds 

each  star,  tlie  eye  in  tlie  centre   of  tiie  the  other  pole,  and  the  poiut  thus  arriired 

globe,  properly  pUced,  woidd  view  through  at  will  be  the  antoBci,  or  where  the  hour 

each  of  the  holes  the  very  stars  in  the  hea*  of  the  day  or  night  is  always  the  sfime  at 

vens  represented  by  them.  both  places  at  the  sam«  time,  and  where 

As  it  would  l>e  impossible  to  have  any  tlie  seasons  and  lengths  of  days  and  niglits 
tlistinct  notion  of  the  stars,  in  respect  of  are  also  equal,  but  at  half  a  year  distance 
their  number,  order,  and  distances,  without  from  each  other,  because  their  seasons  are 
arranging  them  in  certain  forms,  called  con-  opposite  or  contrary.  Loudon  being  still 
■tellations,  this  the  first  observers  of  the  under  the  meridian,  set  the  hour  index  to 
heavens  took  care  to  do ;  and  these^  like  twelve  at  noon,  or  pointing  towards  Lou- 
kingdoms  and  countries  upon  the  terrestrial  don ;  then  to^n  the  globe  just  half  round, 
globe,  serve  to  distinguish  the  different  or  till  the  iudex  point  to  the  oppo^tc  hour, 
parts  of  the  superficies  of  the  celestial  or  twelve  at  night;  and  the  place  that 
globe.  comes  under  tlie  same  degree  of  the  meri- 

The  stains  iherefore,  are  all  disposed  in  dian  where  London  wa^,  shews  where  tlie 

constellations  under  tlie  forms  of  various  periisci  dwell,  or  tiiose  people  that  have  the 

animals,  wiiose  names  and  figures  are  repre-  same  seasons  aud  at  the  same  time  as  Lon- 

sented  on  the  celestial  globe ;  which  were  don,  as  also  the  same  length  of  days  and 

first  invented  by  the  ancient  astronomers  eights,  ^ic  at  that  time,  but  only  their 

«nd  poets,  and  at^  still  retained  for  the  tiuM  or  hour  is  just  opposite,  or  twelve 

better  distinction  of  these  loauoaries.    We  hours  distant,  behig  day  ^itb  one  when 


nigtit  wMi  tiie  other,  Ac,  Lutly, 
globe  Btandi,  count  down  by  the  meridiati 
die  iame  degree  of  btitnde  sooth,  and  that 
will  give  the  pfaice  of  the  antipodes  of 
London,  being  diametricaOy  onder  or  op- 
posite to  it;  and  so  having  all  its  tiroes, 
both  honrs  and  seasons  opposite,  being  day 
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the     ecUpttc  drawn  upon  the  globe,  look  for 


the  same  sign  and  degree,  and  that  will 
be  the  place  of  the  fiin  reqnired. 

9.  '*  To  find  at  what  place  on  the  earth 
the  son  is  Tertical,  at  a  given  moment  of 
time  at  another  place,  aa  suppose  London." 
Find  the  son's  place  on  tlie  globe  by  the 


with  the  one  when  night  with  the  other,  last  problem,  and  torn  the  globe  abont  till 

and  sammer  with  the  one  when  wmter  with  that  place  come  to  the  meridian,  and  note 

the  other.  the  degree  of  the  meridian  jost  .over  it, 

5.  **  To  find  the  distance  of  two  places  Then  turn  the  globe  tOI  the  given  place, 
on  the  i>lobe."  If  the  two  phices  be  either  London,  come  to  thie  meridian,  and  set  the 
both  on  the  equator,  or  both  on  the  same  index  to  the  given  moment  of  time.  Lastly, 
meridian,  the  number  of  degrees  in  the  torn  the  globe  till  the  mdex  points  to 
diatance  between  them,  reduced  into  miles,  twelve  at  noon ;  then,  the  place  of  the  earth, 
at  the  rate  of  seventy  English  miles  to  the  or  globe,  which  stands  under  the  before 
degree,  (or  more  exact  sixty-nine  and  one«  noted  degree,  has  the  sun  at  that  mmnent 
llAhX  will  give  the  distance  nearly.    But  in  the  lenith. 

IB  any  other  situations  of  the  two  places,         10.  '*  To  ind  how  long  the  sun  shuMi 

ky  the  <piadrant  of  altitude  over  them,  and  witliout  setting,  in  any  given  place  in  the 

the  degrees  counted  upon  it,  Irom  the  one  frigid  cones.**     Subtract   the  degrees  of 

place  to  the  other,  and  turned  into  miles  latitude  of  tlie  given  phice  from  ninety, 

as  above,  will  give  the  distance  in  this  care,  which  gives  the  complement  of  the  hititode, 

6.  **  To  find  the  difference  in  the  time  and  count  the  number  of  this  complement 
of  the  day  at  any  two  given  places,  and  upon  the  meridian  from  the  equator  to- 


thenoe  the  difference  of  longiliide."  Bring 
one  of  the  places  to  the  meridian,  and  set 
the  hour  index  to  twelve  at  noon;  tlien 
torn  the  globe  till  the  other  place  comes 
to  the  meridian,  and  the  index  will  point 


wards  the  pole,  marking  that  point  of  the 
meridian ;  then  turn  the  globe  round,  and 
carefully  observe  what  two  degtees  of  the 
ecUptic  pass  exactly  under  the  pOint  mark* 
ed  on  the  meridian.    Tlien  look  for  the 


ont  tiw  difierence  of  time ;  then  by  allow*  same  degrees  of  the  ecliptic  on  the  wooden 
ing  fifteen  degrees  to  every  hour,  or  one  horixon,  and  just  opposite  to  them  stand 
degree  to  four  minutes  of  time,  the  differ-    the  months  and  days  of  the  months  corres- 


enee  of  longitude  will  be  known.  Or  the 
dafllerence  of  longitude  may  be  found  with- 
out the  time,  thus : 

Fint  bring  the  one  pfaice  to  the  meridian, 
and  note  the  degree  of  tongitode  on  the 
equator  cut  by  it;  then  do  the  same  by  the 
other  place ;  which  gives  the  longitudes  of    towards  the  south  or  fii^thest  pole,  and 


ponding,  and  between  which  two  days  the 
sun  never  sets  in  tint  latitude. 

If  the  beginning  and  end  of  the  longest 
night  be  required,  or  the  period  of  time  in 
which  the  sun  never  rises  at  that  place; 
count  the  same  complement  of  btitiide 


then  tlie  rest  of  the  work  will  be  the  sam^. 
in  all  respects  as  above. 

Note,  that  this  solution  is  independent  of 
the  horiaontal  refraction  of  the  sun,  which 
raises  him  rather  more  than  half  a  degree 
higher,  by  that  meani»  making  the  day  so 
much  longer,  and  the  night  tiie  shorter; 
t|ierefore  in  this  case,  set  the  mark  on  the 
qieridian  half  a  degree  higher  up  towards 
the  north  pole,  than  what  the  complement 
what  hour  the  uMlex  points,  which  wiU  be  of  Utitude  gives;  then  proceed  witJi  it  as 
the  thne  sought  before,  and  tlie  more  exact  time  and  length 

8.  **  To  find  the  mn'»  phice  in  the  of  tlie  longest  day  and  night  will  be  found, 
ecliptic;  and  also  on  the  gtobe,  at  any  given  11.  **  A  pUee  being  given  in  the  tqrrid 
tnne,"  Look  into  the  calendar  on  tiie  cone,  to  find  on  what  two  days  of  the  year 
wooden  horiaoo  for  the  month  and  day  of  the  sun  is  vertical  at  that  place,"  l^im  1jb» 
the  month  proposed,  and  immediately  op-  globe  about  till  the  given'phice  come  to 
posite  stands  the  sign  and  dcgiee  which  the  meridian,  and  note  the  degree  of  the 
the  «n  is  in  OD  that  day.    Then  io  the    nnridiin  It  cones  under.    Next  torn  tht 


the  two  places ;  then  subtracting  the  one 
nnmber  of  degrees  from  the  other,  gives  the 
difiierenoe  of  longitude  sought 

7.  **  The  time  being  known  at  any  given 
pfaMe,  as  suppose  London,  to  find  what 
hour  it  is  in  any  other  part  of  the  world.'* 
Bring  the  given  place,  London,  to  the 
meridian,  and  set  the  index  to  the  given 
hour;  then  turn  tlie  ghibe  till  the  other 
place  come  tq  the  meridian,  and  kwk  at 
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^o1>e  roond  again,  and  note  ttie  t^o  points 
of  the  ecliptic  passing  nnder  that  degree 
of  the  meridian.  Lastly,  by  the  wooden 
horizon,  iind  on  wl|«t  days  the  snn  is  in 
those  two  points  of  the  ecliptic;  and  on 
these  days  he  will  be  vertical  to  the  given 
place. 
12.  ^*  To  find  those  places  in  the  torrid 


rise ;  also  torn  the  globe  as  far  to  the  west 
side,  or  till  the  son's  place  come  just  to  the 
horizon  on  the  west  side,  and  then  the  in- 
dex will  point  to  the  hour  of  sun-set.  These 
being  now  known,  double  the  hour  of  sett- 
ing will  be  the  length  of  the  day,  and 
double  the  rising  will  be  t&e  length  of  the 
night.    And  thus  also  may  the  length  of 


zone  to  which  the  sun  is  vertical  on  a  given    the  longest  day,  or  the  shortest  day,  be 
day."    Having  fmnd  the  sun's  place  in  the     found  for  any  latitude. 


ecliptic,  as  in  .the  eighth  problem,  turn  the 
globe  to  bring  the  same  point  of  the  ecliptic 
on  the  globe  to  the  meridian ;  then  again 
turn  the  globe  round,  and  note  all  the 
places  wliich  pass  under  that  point  of  the 
meridian ;  which  will  be  the  places  sought. 
AAer  the  same  manner  may  be  found 
what  people  are  ascii  for  any  given  day. 
And  also  to  what  place  of  the  earth,  the 


15.  <<  To  find  the  begvming  and  end  of 
twilight  on  aiqr  day  of  the  year,  for  any 
latitude."  It  is  twiMght  aU  the  time  from 
sun-set  till  the  su^  is  eighteen  degrees  be- 
low the  horizon,  and  the  same  in  the  mprno 
ing  from  the  time  the  sun  is  eighteen  den 
grees  belo^  the  horizon  till  the  moment  of 
his  rise.  Tberefore,  rectify  the  globe  for 
the  latitude  of  the  place,  and  for  noon  bj 


moon,  or  any  otlier  phinet,  is  vertical  on  a    getting  the  index  to  twelve,  and  screw  oa 


given  day ;  finding  the  place  of  the  planet 
on  the  globe  by  means  of  its  right  ascen- 
sion and  declination^  like  finding  a  pUice 
from  its  longitude  and  lat|tpde  given. 

13.  '^To  rectify  the  globe  for  the  latitude 
of  any  place.  By  sliding  the  brass  meri- 
dian  in  it?  groove,  elevate  the  pole  as  fiir 
above  the  horizon  as  is  equal  to  the  latitude 
pf  the  place;  so  for  London,  raise  the 
north  pole  fi%-one  and  a  half  degrees 
^bove  the  wooden  horizon;  then  turn  the 
globe  on  its  axis  till  the  place,  as  London, 
come  to  the  meridian,  and  thene  set  the 
^  index  to 'twelve  at  noon.     Then  is  the 


the  quadrant  of  altitude.  Then  take  the 
point  of  the  ecliptic  opposite  the  snn'a 
place,  and  turn  the  globe  on  its  axis  west- 
ward, as  also  the  quadrant  of  al^tude,  till 
that  point  cut  this  quadrant  in  the  eight- 
teenth  degree  bejow  the  horizon,  then  the 
index  will  shew  the  time  of  dawning  in  the 
morning ;  next  turn  tiie  globe  and  quadrant 
of  altitude  towards  the  east,  till  the  said 
point  opposite  the  sun's  place  meet  thia 
quadfaut  in  the  same  eighteenth  degree,  and 
then  the  index  will  shew  the  time  wheo 
twilight  ends  in  the  evenmg. 
16.  '<  At  any  given  day,  and  hour  pf  the , 


place  exactly  on  the  vertex,  or  top  point  of  day,  to  find  .all  those  pfaicea  on  the  globe 

Ae  globe,  at  ninety  degrees  every  vray  where  the  sun  then  rises^  or  sets,  as  also 

Tound  from  the  wooden  horizon,  which  re-  where  it  is  noon^day,  where  it  is  day-Ugfat, 

presents  the  horizon  of  the  place.    And  if  and  where  it  is  in  daricneis."    Fmd  what 

the  frame  of  the  globe  be  turned  about  till  phure  the  snn  is  vertical  to,  at  that  time; 

the  compass  needle  pomt  to  twenty-two  ,  and  eletate  the  globe   acoordmg  to  the 

and  a  hatf*  degr^  or  two  points  west  of  latitude  of  that  place,  and  bring  the  plac^ 

the  north  point  (because  the  variation  of  the  also  to  the  meridian ;  in  which  state  it  will 


magnetic  needle  is  nearly  twenty-two  and 
a  half  degrees  vrest),.so  shall  the  globe 
then  stand  in  the  exact  position  of  the 
earth,  urith  its  a^  pointing  to  the  north 
pole. 


also  be  m  the  zenith  of  the  globe.  Tben 
is  fdl  the  upper  hemisphere,  above  the 
ivooden  horizon,  enlightened,  or  in  day 
light;  while  all  the  lower  one,  below  the 
horizon,  is  in  darknesp,  or  night :  those 


.  14.  *^  To  fijad  the  length  of  the  day  or  phwes  by  the  edge  of  the  meridian,  m  the 

nig^t,  or  the  sun's  rising  or  setting,  in  any  upper  hemisphere,  have  noon-day,  or  twelve 

latitude ;   having  the  day  of  the  month  o^dock';  and  those  by  the  n^eridian  belowy 

given."    Rectify  the  globe  for  the  latitude  luve  it  midnight :  lastly,  all  those  phicea 

jof  the  place ;  then  bring  the  son*s  place  on  by  the  eastern  side  of  die  horiaon,  hava 

the  globe  to  the  meridian,  and  set  the  index  the  sun  just  setting,  and   those   by  the 

lo  twelve  at  noon,  or  the  upper  twelve,  western  horizon  have  him  just  rismg. 

and  then  the  globe  is  in  the  proper  posi-  Hence,  as  in  the  middle  of  a  famar  eclipse' 

tion  for  jsoon-day.     Next  turn  the  ^obe  the  moon  is  hi  that  degree  of  the  ecliptic 

about  towards  the  east  till  the  sun's  place  oppasite  to  the  sun's  place ;  by  the  pre- 

come  just  to  the  wooden  horizon,  and  the  «ent  problem  it  may  be  shewn  what  places 

index  will  then  point  to  ihfi  hour  of  sun-  of  the  earth  then  see  the  middle  of  the 


_  ^ 
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«cli|Me,  uhI  whatilif  bcgimua^  or  ending ;  Thus,  for  the  latttode  of  Londoiiy  51^  SO^^ 

hy  uing  the  moon's  place  instead  of  the  say, 

•do's  place  in  the  problem.  ^g  radius. 10.000000 

17.  «  To  find  the  bearing  of  one  place  To  the  co^ine'of  hit  51«>  30'V.*.  girWUd 

firom  another,  and  their  angle  of  position.'*  ^  j,  ^^  velocity  in  the  equa-  \  .  .^^.^ 

Bring  the  one  pkice  to  the  lenith,  by  recti-  tor,  17^' J  x.«3Wi4(j 

Qrfaig  the  glohe  for  ito  hititude,  and  turning  Xo  the  velocity  of  the  city  of  fTTIIZ, 

ihe  globe  till  that  pfaiee  come  to  the  men-  London,  10^' -  J  t.Qsn9b 

dian ;  then  screw  the  quadrant  of  nltitude  ^^ ,    ^^  ^     ^^  j^^^^  ^^^  ^^^^ 

npontbemendmiat  the  «m A,  and  make  the  axis  ofthe  earth  at  the  rate  of  10*  miles 

itierolwetill  It  come  to  the  other  place  on  every  minute  of  time:  but  this  is  S?  short 

the  globe ;  then  look  on  the  wooden  hon-  ^^  ^^  ^^^^     ^^ 

son  for  the  pomt  of  the  compass,  or  nnm-  ..  ^  .  _   -.  ^ ./.  .     ...       ^     -        " 

ber  of  degrJS  from  the  souU.,  ^here  the  ^^Zin™  h-^      ""^  ""^"^"^  ^ 

qoadnmt?f  altitude  cuts  it,  and  that  wiU  ^'^  nulo  per  horn-. 


be  tl|e  bearing  of  the  hitter  phice  from  the      problems  on  the  celestial  GroBB. 
fDrmer,  or  the  angle  of  position  sought.  1. ''  To  rectify  the  globe."   Raise  or  ele- 

18.  ^^  The  day  and  boor  of  a  sofau'  or  Is-  vnte  the  pole  to  the  latitude  of  tlie  place ; 
aareciipse  being  given,  to  find  all  tiiose  icrew  the  quadrant  of  altitude  in  the  zenith; 
places  in  which  the  same  will  be  visible.**  set  the  index  of  the  hom>circle  to  the  upper 
Find  the  place  to  vrhich  the  sun  is  vertical  xu ;  and  place  the  globe  north  and  south  by 
at  the  given  instant,  and  elevate  tiie  globe  the  compass  and  needle ;  then  is  it  a  just  re- 
4o  the  latitude  of  the  place;  then,  in  most  presentation  of  the  heavens  from  the  given 
of  those  ptaces  above  the  horiion  will  the  day  at  noon. 

Mm  be  visible  during  his  eclipse;  and  all        ${.'<  To  find  the  smi'sphce  in  tlie  ecliptic:* 

those  places  ImIow  the  horiion  will  see  the  Find  the  day  of  the  month  in  the  calendar 

moon  pass  through  the  shadow  of  the  earth  on  the  horizon,  and  rifl^t  against  it  is  the  de- 

in  her  eclipse.  me  of  the  ecliptic,  which  the  sun  is  in  for 

19.  '*  The  lei^  of  a  degree  being  given,  uat  day. 

to  find  the  number  of  miles  in  a  great  dr-  5.  '^  To  find  the  snn*«  declination."  Rectiiy 
«ie  of  the  earth,  and  thence  the  diameter  of  the  globe,  bring  the  sun's  phwe  in  the  eclip- 
the  earth«''  Admit  that  one  degree  eon-  tic  to  the  meridian,  and  that  degree  which 
lalns  69^  English  statute  miles ;  dien  multi-  it  cuts  in  the  meridian  is  the  declination  re- 
ply 560  (the  number  of  degrees  in  a  great  quired. 

circle)  by  69^  and  the  product  will  be        4.  "  To  find  the  sufils  right  ascension.** 

S5y0f0,  tiie  miles  which  measure  the  dr-  Bring  the  sun's  phure  to  the  meridian,  and 

«amftrence  of  the  earth.    If  this  number  the  degree  of  the  equinoctial  cut  by  the 

be  divided  by  S.1416,  the  quotient  will  be  meridian  is  the  right  ascension  required. 
7,963^  niilcs,  fi>r  the  diameter  of  the  earth.        5.  ''To  find  the  sun's  amplitude."  Brii^ 

to.  **  Thit  diameter  of  the  earth  being  the  sun's  pbce  to  the  horizon,  and  the 

known,  to  find  the  sniftce  in  square  miles,  arch  of  the  horizon  mtercepted  between  it 

and  its  solidity  in  cabic  miles.*'   Admit  the  and  the  east  or  west  point,  is  the  amplitude, 

diameter  be  7,964  miles ;  then  multiply  the  north  or  south. 

square  of  the  diameter  by  3.1416,  and  the        6.  '^  To  find  the  sun's  altitude  finr  any 

product   will   be  i99,t50,t05  very  near,  i^ven  day  and  hour."  Bring  the  sun's  place 

which  are  the  square  miles  in  the  sur&ce  of  to  the  meridian ;  set  the  hour-index  to  the 

die  earth.    Agi^  multiply  the  eube  of  the  upper  zii ;  then  turn  the  i^obe  till  the  m- 

diameter  by  0.5S36,    vad    the  product  dex  points  to  the  given  hour,  where  let  it 

464,466,789,170  wiU  be  the  number  of  the  stand ;  then  screwing  tho  quadnmt  of  alti- 

cubic  miles  m  the  whole  globe  of  the  earth,  tude  in  the  zenith,  lay  it  over  the  sun's 

fl.  *'  To  express  the  veh>dty  of  the  diur-  place,  and  the  arch  contained  betvreen  it 

nal  motion  of  the  earth."    Since  a  place  in  and  the  horizon,  will  give  the  degrees  of  al- 

the  equator  describes  a  circle  of  25,020  titude  required. 

miles  m  twenty-four  houn,  it  is  evident,        7.  ''To  find  the  sun's  azniitath  for  any 

that  the  velocity  vrith  which  it  moves  is  at  hour.of  the  day."    Eveiy  thmg  being  done 

the  rate  of  l^t^  in  one  hour,  or  17^  miles  as  m  the  last  problem,  the  arch  of  the  hori« 

per  minute.    The  velodty  in  any  parallel  zon  contained  between  the  north  point,  and 

of  latitude,  decreases  in  the  proportion  of  that  where  the  quadrant  of  altitude  cuts  i1^ 
ihe  cosine  «f  the  ktitodu  to  tb»  ndins.     is  the  uinutb  east  or  wisstt  as  required* 
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B,  *'  To  fiad  the  time  when  the  sun  rises 
or  sets."  Find  the  son>  place  for  the  given 
day;  bring  it  to  the  meridian,  and  set  the 
hoar-hand  to  xii ;  then  torn  the  globe  tiil 
the  siu*s  phwe  touches  the  eiist  part  of  the 
horizon,  the  index  will  shew  the  hour  of  its 
rising)  after  that,  tiim  the  globe  to  the 
west  part  of  the  horizon,  and  the  index  will 
shew  the  time  of  its  setting  for  the  giren 
day. 

9.  ''  To- find  the  length  of  any  given  day 
or  night."    This  is  easily  known  by  takinfi^ 
|he  number  of  bonrs  between  the  rising  and 
setting  of  tlie  son  for  the  length  of  the  day ; 
and  the  residae,  to  twenty-four,  for  the' 
length  of  the  night. 

10.  *"  To  find  the  hoiir  of  the  day,  having 
the  sun's  altitude  given."  /  9ring  the  son's 
place  to  the  meridian,  and  set  the  hoar- 
hand  to  xit ;  then  timi  the  globe  in  such  a 
manner,  that  the  sun's  place  may  move 
^long  by  the  quadrant  of  altitude  (fixed  in 
the  zenith)  till  it  touches  the  degree  of  the 
given  altitude,  where  stop  it,  and  the  index 
will  shew  on  the  horary  circle  the  hoar  re- 
quiredi 

li."  '^1*0  find  the  place  of  the  moon,  or 
any  planet,  for  any  given  day."  Take 
Whitens  ephemeris,  and  against  the  given 
ciay  'of  the  month  you  will  find  the  degree 
and  minute  of  the  sign  which  the  moon  or 
planet  possesses  at  noon,  under  the  title  of 
geocentric  motions.  The  degree  thus  found 
being  marked  in  the  ecliptic  on  the  globe 
by  a  small  mark,  or  otherwise,  you  mi|y 
then  proceed  to  find  the  declination,  right 
sscensiOn,  latitude,  longitude,  altitude,  azi- 
muth,  rising,  southmg,  setting,  drc.  in  the 
same  manner  as  has  been  shewn  for  the  sun. 

12.  <<  To  explain  the  phenomena  of  the 
harvest-moon."  In  order  to  this  we  need 
only  consider,  that  when  the  sun  is  In  die 
beginning  of  Aries,  the  full  moon  on  thit 
day  must  be  in  the  b^gintaing  of  Libra ;  and 
since  when  the  siln  sets,  or  moon  rises,  on 
that  day,  those  equinoctial  points  will  be  in  * 
thehorizoui  and  the  ecliptic  will  then  be^ 
least  of  all  inclined  thereto^  the  part  or  arch 
wliich  the  moon  describes  in  one  day,  rtt« 
13^,  will  take  up  about  an  hour  and  a  qnaf* 
ter  ascending  above  the  horizon ;  and,  there- 
fore, so  long  will  be  the  time  i^r  sun-set, 
the  npxt  night,  before  the  moon  will  ris^.. 
But  at  the  opposite  time  of  the  year,  when 
the  sun  is  in  the  antomnal^  and  the  full 
moon  In  the  vernal  equmox,  the  ecliptic 
will,  when  thte  sun  is  setting,  have  tlie  great- 
est inclinatiofa  to  the  horizon;  and  there- 
fore) 13^  win  in  this  case  soon  ascend,  viz. 


in  about  a  quarter  of  an  hour;  and  sd  bflf 
after  sun-set  will  the  moon  rise  the  nexf 
day  after  the  full :  whence,  at  this  time  of 
the  year,  there  is  much  more  moon-light 
than  in  the  spring;  and  hence  this  an  turn-* 
nal  full  moon  caiAe  to  be  catted  the  harvest* 
moon,  the  hunter's  or  shepherd's  moon :  all 
which  may  be  clearly  shewn  on  the  globe. 
-  t3,  **  To  represent  the  filce  of  the  starry 
firmament  for  any  given  hour  of  the  night." 
Rectify  tli^  globe,  and  turn  It  tfbout,  till 
the  index  points  to  the  given  hoar;  then 
will  all  the  upper  hemisphere  of  the  globe 
represent  the  visible  half  of  the  hetvens, 
and  all  tJie  stare  on  the  globe  will  be  in 
such  situations  as  exactly  correspond  to 
those  in  the  heavens ;  whieh  may  therefore 
be  easily  fbond^  fts  vrill  be  shewn  in  the  six- 
teenth problem. 

14.  "  To  find  the  hour  when  any  known 
star  will  rise,  or  come  upon  the  meridian.** 
Rectify  the  globe,  and  set  the  index  to  xii ; 
then  turn  the  globe  till  the  star  comes  to 
the  horizon  or  meridian,  and  the  index  will 
shew  the  hour  required. 

15.  <<To  find  «t  what  tune  of  the  year 
any  given  star  will  be  on  the  raeriditti  at 
XII  at  night."  Bring  the  star  to  the  meri- 
dian, and  observe  what  degree  of  the  edip- 
tic  is  on  the  north  meridian  under  the  hori- 
zon; then  find  in  the  calendar  on  the  hori- 
zon the  day  of  the  year  against  that  degree, 
and  it  will  be  the  d^y  required. 

16.  ^*  To  find  any  particular  star.*  First 
find  its  altitude  iif  the  heavens  by  a  qiiad- 
fant,  and  the  point  of  the  compass  it  bears 
on;  then,  the  globe  being  rectified,  and 
the  index  turned  to  the  given  hour,  if  the 
quadrant  of  altitude  be  fixed  on  the  xeaith, 
Und  laid  towards  the  point  of  the  compass 
on  wliich  the  stir  was  observed,  the  star  re- 
quired will  be  found  at  the  same  degree  of 
altitude  on  the  said  quadrant,  as  it  was  by 
observation  in  the  heavens. 

The  invention  of  globes  is  of  great  anti- 
quity. Some  allusions  to  the  celestial 
globe  may  be  found  as  early  as  Hipparchns's 
time,  in  the  writings  of  Pliny  and  Ptole- 
my. Strabo  makes  mention  of  the  terres- 
trial globe;  and  a  contemporary  of  his, 
Froperthis,  refers  directly  to  depicted 
woi'lds;  and  Claudius,  who  describes  Ar- 
diimede^  glass  sphere,  evinces  great  know- 
ledge* of  the  constrnctions  of  an  oneiy, 
spheres,  &c.  that  then  existed  among  ma- 
fhematictans. 

Among  the  improvers  and  makers  of 
globes  may  be  subsequently  ranked  the  fol- 
lowing, as  ichtef :  Tycho  Brabe,  Regiomoil* 
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liiitis,  SdiODtrns,  Gemmm  Fridni,  Or.  Mer- 
<)ator»  J.  Hondias,  Johnsomns,  Wm.  Sunn* 
denoo,  Wm.  Bletn,  kc, ;  some  of  whom* 
wrote  learnedly  on  their  uses :  bnt,  in  this 
reipect,  the  preference  is  certainly  due  to 
<ntr  ooontryinan,  A^r.  Robert  flues,  whose 
Latin  treatise  was  anerwapb  published  by 
HandimiSy  and  then  by  Pontanoa  witbilgares 
and  notes.  Tliis  work  was  afterwards  trans- 
lated into  Engliah  by  J.  Chllmead,  in  the 
year  1699.  • 

No  globes  had  any  pretensions  to  accca- 
racy,  taste,  or  elegance,  till  the  time  of 
Mr.  John  Senex,  F.  R.  S. :  who,  abont  the 
year  1739,  delineated  and  engraved  sets  of 
plates  for  globes  of  nine,  twehre,  seventeeni 
and  twenty-eight  niches  in  dtameter,  which 
he  vsed  with  the  globes  then  mannfiictnred 
by  himself,  and  making  these  instrnments 
more  accurate  and  useAil  than  any  former 
maker.  Hi^  terms  and  names  of  phiees  on 
the  globes  of  seventeen  and  twenty-eight 
inches  in  diilmeter  were  in  Latin. 

About  the  year  1759,  and  Jost  after  the 
decease  of  Mr.  Senex,  Mr.  Benjamin  Mar- 
tin, a  learned  optician,  became  possessed 
of  Mr.  Senex's  phUes,  and  continued  for 
many  years  to  mannfactore  the  globes,  but 
with  additional  skiU|  and  with  various  un- 
provements. 

About  the  year  1765,  thehite  Mr.  George 
Adams  caused  new  plates  for  eighteen  and 
and  twelve  inches  globes  to  be  engraved. 
Hie  terms  and  names  of  these,  like  the  larger 
ones  of  Senex,  were  printed  in  Intin.  In- 
itctd  of  horary  circles  6xed  on  the  meri- 
dian, with  moveable  indices  for  computa- 
tion of  time,  Mr.  Adams  contrived  drcubtf 
wires,  to  envelope  the  globe  about  the  equi- 
noctial circles,  with  sliding  brass  points ; 
■0  that,  as  die  globes  were  revolved  on  their 
axis,  the  time  by  these  was  pointed  out  on 
the  graduations  of  the  above  great  circle ; 
which  consequently  gave  a  more  extensive 
and  conspicuous  scale  of  thne,  than  could 
be  had  by  means  of  the  smaller  horary  dr^ 
des.  He  also  applied  to  each  globe  a  seml- 
drcnlar  slip  of  brass,  connected  at  the 
poles,  having  on  the  terrestrial  a  sliding 
compass,  bearing  drde ;  and  on  the  celes- 
tial a  small  sliding  sun.  Hie  brass  slips 
w^  graduated  eachvray  from  the  equinoc^ 
tiali  BO  the  positions  for  rtiomb-lines,  right 
ifccnsioiis,  and  declinatioiis,  Qould  be  bet- 
ter and  i|iore  readily  obtained. 

The  horary,  or  hour  circle,  ef  tiie  globes 
being  usually  attached  to  the  external  c^ge 
of  the  meridians,  prevented  a  free  and  nn- 
intetrupted  motion  of  the  meridianfy  witl^ 


didr  poles  through  the  horizons  of  the 
globes,  to  admit  of  an  universal  position  of 
the  axis,  with  respect  to  the  horizon,,  for 
all  latitudes  of  places.  Mr.  James  Harris, 
of  the  Mint,  in  tlie  year  1740,  contrived  a 
rtiethod  of  fixing  the  brass  horary  drcles  at 
the  j^oles,  under  the  meridians ;  t.  e,  be- 
tween the  surface  of  the  globes  and  interior 
edge  of  the  meridian,  and  to  be  occasioailly 
moveable,  hidependent  dther  of  the  globe 
or  meridian.  In  this  manner  the  globes 
were  rendered  completely  useful  for  the  so- 
lution of  problems  in  all  latitudes. 

About  the  year  1785,  Mr.  O.  Wright  con- 
trived a  moveable  index,  applicable  to  the 
poles  of  a  globe,  to  act  in  a  similar  fnanner 
to  the  circle  of  Mr.  Harris,  which  pointed 
to  a  circle  of  hours  engraved  round  the  poles 
of  each  dobe.  This  he  considered  a  me- 
thod of  obviating  the  great  friction,  or  ad- 
herence, tliat  sometimes  .inconveniently 
takes  place  between  the  sorfitces  of  the  dr- 
de and  globe. 

From  the  lapse  of  years,  the  numerous 
astronomical  and  geographical  discoveries^ 
and  the  Latin  terms  adopted  in  the  larger 
globes  of  Senex  and  Adiuns,  these  globes 
became  inconvenient,  embarrassing,  and 
finally  obsolete.  A  short  time  before,  the 
year  1800,  sets  of  new  and  accurately  en- 
graved plates  were  suggested,  and  consi- 
dered as  a  desideratum  in  astronomy  by  the 
Astronomer  Royal,  Dr.  Maskelyne,  Sir  Jo- 
seph Banks,  Professor  VInce  and  others ;  and 
conformably  to  this  object,  in  the  year  1800 
were  completed  and  produced  a  set  of  en- 
tirely new  pUtes  for  globA  of  dghteen 
inches  in  diameter,  and  under  the  denomina- 
tion of  the  <<  New  British  Globes."  The  gra- 
dnations  and  lines  are  laid  down  m  the  most 
correct  manner,  and  with  much  greater  ac- 
curacy than  in  any  former  globe  plates.  The 
dravring  from  which  the  terrestrial  is  en- 
graved, was  an  entirely  new  one,  from  the 
hands  of  Mr.  Arrovrsmith,  an  eminent  geo- 
grapher. Hie  latitudes  and  longitudes  of 
places  are  rectified  from  the  latest  and  best 
authorities ;  and  there  are  likewise  inserted 
an  the  authentic  discoveries  to  tiie  present 
time.  The  celestial  globe  contains  a  descrip- 
tion of  a  complete  catalogue  of  stars,  clust- 
ers, planetary,  nebnb,  &c.  to  the  amount  of 
nearly  6,000,  from  the  observations  and  com- 
munications of  Dr.  Maskelyne,  Dr.  Her- 
schel,  ReT.  Mr.  WoHaston,  4(c.,  and  inserted 
from  calculations  made  by  Mr.  W.  Jones,  op  • 
tidan  of  Holbom,  in  their  enct  positions, 
to  the  present  period.  To  the  prindpal 
stars  are  annexed  Bayer's  "Greek  letters  of 
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teimiice ;  andtbe^rliole  are  drcumscribed 
by  well-desigDed  figures  of  the  constella- 
tkms,  faintly  engrayed. 

The  great  circles  are  divided  into  twenty 
imnutes  of  a  degree,  and  the  equinoctial 
in  addition  into  two  minates  of  tune,  so 
that,  by  estimatioHy  the  solotion  of  pro- 
blems may  be  obtained  to  five  minutes  of  a 
degree,  or  half  a  minute  of  time ;  a  degree 
of  accuracy  snfilciently  useful  not  only  for 
ail  the  common  problems,  but  most  of  the 
trigonometrical  ones. 

As  the  reading  off  of  time  is  found  to  be 
a  ready  and  convenient  method  by  hour 
circles  attached  to  the  meridians,  the  horary 
cuxle  has  been  contrived  to  admit  of  be- 
ing slid  away  firom  its  pole,  upon  the  exte- 
rior edge  of  the  meridian ;  this  is  done  by 
making  the  extremity  of  the  pole,  which 
carries  the  index  of  the  horary  circle, 
moveable  by  unscrewing.  The  horary  cir^ 
cle  being  attached  to  the  meridian  barely  by 
springs,  when  the  index  is  unscrewed,  the 
circle  may  consequently  be  slid  to  any  part 
of  the  meridian.  This  contrivance  is  ne- 
cessary only  for  the  circle  of  the  north  pole 
of  Messn.  W.  and  S.  Jones's  terrestrial 
globe,  who  have  adopted  this  circle,  and  at 
the  south  pole  of  the  globes  have  applied 
the  interior  brass  index,  or  circles  above- 
mentioned, 

PUtes  for  the  British  globes  of  twelve 
inches  diameter,  have  been  reduced  and 
abridged,  firom  the  eighteen  inches  above- 
mentioned.  Plates  for  globes  of  nine, 
twelve,  and  twenty-one  inches  diameter, 
iave  been  engraved  by  Mr.  Gary,  of  the 
Strand.  The  stars  of  his  celestial  n^obe  me 
not  circumscribed  with  the  figures  of  the 
constellations. 

GLOBULAR  ckart,  a  n^e  given  to 
tiie  representation  of  the  surfiice,  or  of  some 
part  of  the  snrfiuse  of  the  terrestrial  g^obe 
upon  a  plane,  vrherein  the  parallels  of  lati-^ 
tnde  are  cvcles  nearly  concentric,  the  meri- 
dians curves  bending  towards  the  poles, 
I  and  the  ibomb-lines  are  also  curves. 

Globulab  stttUng,    See  Sailimg. 

GLOBUL4RIA,  m  botany,  a  genus  of 
the  Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Ag^^te.  Lysimachia, 
Jussieu.  Essential  character:  calyx  com- 
mon, imbricate;  proper  Wbnlar  inferior; 
coroUets  the  upper  lip,  two-parted;  lower 
three-parted ;  receptacle  dbaffy.  There  are 
eight  species. 

GLORIOSA,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  chMs  and  order. 
Natural  Older  of  Sanaentacca.    lilia.  Jus* 
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sien.  Essential  character:  ooroUa  six-pe- 
tailed,  waved,  reflex ;  style  oblique,  lliere 
are  two  species,  friz.  G.  superba,  superb 
lily,  and  G.  simplex, 

GLOSS,  in  matters  of  literature,  denotes 
an  exposition  or  explication  of  the  text  of 
any  author,  whether  in  the  same  language, 
or  any  otlier ;  in  which  sense  it  differs  little 
from  commentary. 

GLOSSOMA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  cbss  and  order* 
Natural  order  of  Rhamni,  Jussieu.  Essen- 
tial character:  calyx  turbinate  four-toothed, 
superior;  corolla  fonr-pelalled ;  anthen 
almost  united,  with  a  membranaceous  scale. 
at  the  end;  stigmas  four,  dnqic.  There  is 
only  one  species,  vis.  G.  gnJanenris,  a  na^ 
live  of  Guiana,  flowering  in  September. 
Votomita  is  the  verpacular  name. 

GLOSSOPETALUM,  in  botany,  a  ge- 
ms of  the  Pentandria  Pentagynia  chiss  and 
order.  Natural  order  of  Rhanmi,  Jussiea* 
Essential  character :  ca^  veiy  small,  &^re» 
toothed ;  petals  five,  with  a  strap  at  the  tip 
of  each;  berry.  There  are  two  species^ 
both  lofty  trees,  natives  of  Guiana  and 
Cayenne^ 

GLOTTIS,  in  anatomy,  the  mouth  or 
aperture  of  the  larynx,  through  which  the 
aur  ascends  and  descends  in  respirmg.  It 
can  be  dilated  or  contracted  mt  pleasure, 
and  by  the  various  vibratory  motions  of 
vrliich  the  tones  of  the  voice  are  modified. 
The  name  was  applied  by  the  ancicoti  to 
an  additional  moveable  part  of  the  flate, 
which  they  pbute^  between  their  lips  in 
performance,  and  which  is  supposfBd  to  Iravia 
been  sunilar  to  our  reed. 
GLOW  iMTM.  See  Lamptris. 
GLOXINIA,  m  botany,  so  caUed  in  ht^ 
nonr  of  Ben.  Petr.  Gloxin,  of  Odmar,  a 
genns  of  the  Didynamia  Angioq>ermia  class 
and  order.  Natural  order  of  Penonatas. 
Campannlaces,  Jussieu.  Essential  charac^ 
ter:  calyx  superior,  five-leaved;  corolla 
belUhaped,  vrith  the  border  oblique ;  fila- 
ments, frith  the  rudiment  of  a  fifUi,  inserted 
into  the  receptacle.  Tltfere  is  only  onespe^ 
cies,  viz.  G.  maculata,  spotted  gloxmia,  a 
native  of  South  Amenca. 

GLUCIN A,  in  chemistry,  an  earth  bitely 
discovered  by  Vauquelin,  While  he  was  ana- 
lisang  the  beryl,  to  ascertain  whether  its 
constituent  parts  were  the  same  as  those  of 
the  emerald.  See  Bbkyl.  In  this  expe- 
riment he  found  the  glndna,  which  he  so 
named  from  its  sweetish  kind  of  taste, 
Glucma,  m  the  form  of  powder,  or  in  fiag- 
meiits^  is  abnost  three  times  ai  heftfy  a* 
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4w»(flr;  it  it  infouble  in  the  fire;  it  doei 
«ot  contnct,  like  alomioft,  by  great  heat, 
aod  it  has  BO  effect  on  Tegetable  colonn. 
The  oxygen,  nitrogen,  and  hydrogen  gases 
have  no  action  on  it ;  nor  is  it  acted  upon 
by  carbon,  snlphnr,  or  pboephonis.  It  com- 
bines with  snlpburated  hydrogen.  It  is  in* 
sohiUe  in  water,  bat  combines  with  adds, 
making  with  them  sohible  salts,  distinguished 
by  a  sweet  and  slightly  astringent  taste. 

GLUE,  among  artificers,  a  tenaCeovs 
viscid  Btttter,  which  serves  as  a  cement  to 
bhMl  or  connect  things  together.  Glaes  are 
ef  different  kmds,  according  to  the  varioos 
nses  they  are  designed  for,  as  the  common 
gine,  glove  gloe,  parchment  gfaie>  i^glass 

Tbe  common  or  strong  gine  is  chiefly 
nsed  by  carpenters,  joiners,  cabinet-makers, 
Stc  and  the  best  kind  is  that  nrnde  in  Eng* 
land,  m  square'  pieces  of  a  ruddy  brown 
coloor,  and  next  to  this  the  Flanden  |^ue. 
It  is  asade  of  the  skins  of  animals,  as  oxen, 
cows,  calves,  sheep.  See,  and  the  older  the 
creature  is,  the  better  is  the  glue  made  of 
its  hide.  Indeed,  whole  skins  are  but 
rarely  used  fbr  this  purpose,  but  only'  the 
ahavingft,  parings,  or  scraps  of  them ;  or  the 
feet,  sinews,  &c.  That  made  of  whole 
skins,  however,  is  undoubtedly  the  best;  as 
that  made  of  sinews  is  the  very  worst. 

In  making  gloe  of  parings,  they  first  steep 
them  two  or  three  days  m  water;  then 
washing  them  well  out,  tiiey  boil  them  to 
the  ctoustence  of  a  thick  jelly,  vrhich  they 
pass,  while  hot,  through  oiier  baskets,  to 
separate  tlm  impurities  from  it,  and  then 
let  stand  some  time,  to  purily  it  farther : 
when  all  the  filth  and  ordures  are  settled  to 
the  bottom  of  the  vessel,  fiiey  ipdt  and 
boil  it  a  second  time.  Tbey  nest  pour  it 
into  flat  fraoMS  or  monlds,  whence  it  is  ta- 
ken out  pretty  hard  and  sofid,  and  cut  into 
•quare  pieces  or  cakes.  They  afterwards 
dry  it  in  the  wuid,  in  a  sort  of  coarse  net ; 
and  at  last  string  it,  to  finish  its  drying. 
The  glue  made  oif  suiews,  feet,  &c.  is  mi^ 
naged  after  the  same  manner;  only  with 
this  difference,  that  they  bone  and  scour 
the  feet,  and  do  not  lay  them  to  steep.  The 
best  glue  is  that  which  is  oMest :  and  the 
sorest  way  to  try  ill  goodness,  is  to  toy  a 
pieee  to  steep  three  or  Ibur  days,  and  if  it 
swell  considerably  vrithout  melting,  and 
when  taken  out  resumes  its  former  dryness, 
it  is  excellent  A  glue  that  wiU  hokl  agamst 
fire  or  water  may  be  made  thus :  mix  a 
handfid  of  quick  lune  vrith  fimr  ounces  of 
JiBieedpiV  boil  them  la  a  good  thickness^ 
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tiien  spread  it  on  tin  plates  in  the  shade^ 
and  it  will  become  exceedingly  hard,  but 
may  be  dissolved  over  a  fire,  as  ghie,  and 
will  effect  the  businem  to  admiration. 

Glue,  method  of  prepamtg  mid  umj^* 
Set  a  quart  of  water  on  tiie  fire,  then  put  in 
about  half  a  pound  of  good  glue,  and  boil 
them  gently  together  till  the  ghie  be  en- 
tirely dissolved,  and  of  a  due  consistence. 
When  gloe  19  to  be  used,  it  must  be  made 
thoroughly  hot ;  after  which,  with  a  brush 
dipped  in  it,  besmear  the  feces  of  the  joints 
as  quick  as  possible;  then  clapping  them 
together,  rii<te  or  rub  them  lengthwise  one 
upon  another,  two  or  three  times,  to  settle 
them  close ;  and  so  let  them  stand  till  they 
are  dry  and  firm. 

Glob,  parcAinaif,  is  made  by  boiling 
gently  shreds  of  parchment  m  water,  in  the 
proportion  of  one  pound  of  the  former  to 
six  quarts  of  the  latter,  till  it  be  reduced  to 
one  quart.  Tlie  fluid  is  then  to  be  strained 
from  the  dregs,  and  afterwards  boiled  to' 
the  consistence  of  gine.  Isinglass  gine  ia 
made  in  the  same  way ;  but  this  b  improved 
by  dissolving  the  isinglass  in  alcohol,  by' 
means  of  a  gentle  heat.    See  Cbmbhts. 

GLUME.    See  Botaht. 

GLUTA,  in  botany,  a  genns  of  the  Pea* 
tandria  Monogynia  class  and  order.  Essen- 
tial character:  calyx  bell-shapeJ,  deddn- 
ous ;  petals  five,  glued  at  bottom  to  the 
column  of  the  germ ;  filaments  inserted  into 
the  tip  of  the  column ;  germ  sitting  on  an 
oblong  column.  There  is  only  one  spedes, 
vix*  G.  benghas,  ataativeof  Java. 

GLUTEN.  With  the  fecuU  and  saccba- 
not  matter  which  compose  the  principal 
part  of  nutritive  grain,  is  another  substance 
approaching  more  nearly  in  its  characten  to 
animal  matter  than  any  other  product  of 
the  vegetable  system.  From  the  resem- 
blance in  its  properties  to  the  animal  prin« 
.dple  formeriy  called  gluten,  but  now  de- 
scribed under  the  term  Fibrin  (which  see) 
it  has  received  the  name  of  v^etable  glu- 
ten. It  is  obtsined  in  bvgest  quantities  from 
i^eat,  amounting  to  the  twelfth  part  of  the 
whole  grain,  by  kneading  the  flour  into 
paste,  which  is  to  be  vrashed  very  cantiona- 
ly,  by  kneading  it  under  a  jet  of  water, 
till  the  water  carries  off  nothmg  more, 
but  inns  off  cohmriess,  what  remams  is  glu- 
ten:  it  is  ductile  and  elastic ;  it  has  some 
resemblance  to  animal  tendon  or  mem- 
brane ;  it  is  very  tenacious,  and  may  be 
n«ed  as  a  cement  fi>r  broken  porcelain  ves- 
sels. It  has  a  peculiar  smell,  vrith  scarcely 
any  taste.    Whm  czpoeed  to  the  air  it 
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amimet  a  hnxvm  colour,  and  becomes  appa-  down  feathered ;  receptacle  naked.  Iliere 
rently  covered  with  a  coat  of  oil.  When  are  sizt^iz  species :  the  numerons  species 
completely  dry  it  resembles  glae,  and  breaks  of  tbb  genus  are  chiefly  under  shrubs  or 
like  glass.  It  is  tnsoloble  in  water,  alcohol^  herbs;  the  leaves  are  alternately  placed, 
and  ether;  but  the  acids  dissohre  it,  and  generally  hoary ;  the  flowera  usually  termi- 
the  alkalies  precipitate  it  It  has  a  strong  nate  ^e  stem  and  branches  in  globes  or 
affinity  for  the  colouring  matter  of  vegeta*  corymbs.  The  calyx  is  permanent  with 
bles,  and  likewise  for  resinous  substances.  >yellow  or  white  scales. 
When  kept  moist  it  ferments,  and  emits  a  GNAT.  See  Cm.Ex. 
very  ofiensive  smell ;  the  vaffoor  blackens  GNEISS,  in  mineralogy,  is  composed 
silver  and  lead.  Its  constituent  parts  are  principally  of  felspar,  quartz,  and  mica, 
oxygen,  hydrogen,  carbon,  and  azote.  It  forming  plates,  had  on  each  other;  and  ae- 
cxists,  as  we  have  observed,  most  abnn-  parated  by  thin  layers  of  mica.  It  differs 
dandy  in  wheat,  but  it  is  found  in  large  from  granite  by  being  shistose ;  though,  like 
quantities  in  many  other  plants.  It  is  ghi-  that;  it  sometimes  contains  shorl  and  gar- 
ten  that  renders  wheat  so  useful  in  the  art  net  The  beds  of  gneiss  somethnes  alter* 
of  bread  making.  nate  with  layers  of  gnmnlar  limestone^  shiB- 

GLYCINE,  in  botaniy,  a  genus  of  the  tose,  hornblende,  and  porphyry.    It  is  rich 

Diadelphia  Decandria  class 'and  order.  Na*  in  ores,  almost  every  metal  has  been  found 

tartdorderofPapilionacese,orLeguminos8e.  in  gneiss  rocks,  either  in  veins  or  beds. 

Essential  character :  calyx  two-lipped ;  co-  Mr.  Jameson  mentions  four  kinds  of  gneiss : 

^olla  the  keel-turning  back  the  banner  at  1.  That  which  approaches  to  the  granular 

the  tip.    There  are  twenty-five  species.  stractore.     2.  llie  waved  or  undulated. 

GLYCYRRHIZA,  in  botany,  English  S.  The' common;  and,  4.  The  tfam  slaty; 

UfU9fieey  a  genus  nf  the  Diadelphia  Decan*  and  he  says  tlie  order  of  theur  transition  it 

dria  class  and  order.    Natural  order  of  Pa-  also  that  of  their  relative  antiquity,  conse- 

pilionaee8e,orLegnminosae.   ^^^ssential  cha-  quently  the  more  granular  the  stmctore, 

racter:  calyx  two-lipped,  upper  lip  three-  the  older  the  rock;  and,  on  the  contrary, 

parted,  lower  undivided ;   legume  ovate,  the  more  slaty,  the  newer  it  is.    In  the  last 

compressed.  There  are  four  species.  These  member  of  the  series  is  the  smallest  portion 

are   tall   growing    perennial,    herbaceous  of  febpar,  and  largest  of  mica ;  hence  its 

plants,  with  the  stalks  someiiriiat  woody  at  texture  is  more  completely  slaty  than  that 

bottom.    The  stipules  are  distinct  ftom  the  of  any  of  the  others.    The  other  extremity 

petiole ;  the  flowers  in  a  bead  or  spike  from  contains  much  felspais  and  but  little  mica, 

tlie  axils  and  .at  the  ends  of  the  branches ;  The  common  contains  a  nearly  equal  qvan-i 

&ttd  vessel  a  l^ume  or  pod,  smooth,  haiiy,  tity  of  felspar  and  quarts, 

or  prickly.  GNETUM,  in  botany,  a  genus  of  the 

GLYPH,  in  ^lenlptttre  and  architectnre,  Monoecia.  Monadelphia  dass  and   oitier. 

denotes  any  canal  or  carity,  used  as  an  or^  Natural  order  of  Piperitc.  /  Urticse,  Ji«- 

nament  sien.    Essential  character:  male,  an  ament 

GLYSTER,  or  Cltstsr  among  physi*  with  scales;  corolla  none;  fibunents  one, 

cians.    See  Clystbr.  with  two  anthers :  female,  an  ament  with 

GMELINA,  in  botany,  so  called  in  ho-  scales ;  corolbi  none ;  style  with  a  bifid 
nour  of  Joh.  Geo!|^  Gmetin,  professor  of  stigma ;  drupe  with  one  seed.  There  is 
natural  history  at  St  Petersbnrgh,  after«  only  one  spedes^  eis.  G.  gnemon,  a  native 
wards  of  Botany  at  Ttabingen,  a  genus  of  of  the  East  Indies,  where  the  leaves,  male 
the  DidynamJa  Angiospermia  class  and  or^  catkins  and  flruits  are  eaten, 
der.  Natural  order  of  Personate.  Vitices,  GNIDIA,  in  botany,  a  genus  of  the  Oc- 
Jtissien.  Essential  character :  calyx  slightly  tandria  Monogynia  chus  and  order.  Nata- 
four-toothed ;  corolla  four-cleft,  belUhaped ;  rsl  order  of  Vepreculc  Thymels^,  Jos- 
anthers  two-parted,  two-simple ;  drupe  with  sien.  Essential  character :  calyx  fonnel- 
a  two  or  three-celled  nut  There  is  but  form,  fouivcleft ;  petals  four,  inserted  into 
one  species,  m,  G.  asiatica.  the  calyx;   seed  one,  somewhat  bciried.' 

GNAPHALIUM,  in  botany,,  a  genus  of  There  are  eleven  species, 

tiie  Syngenesia  Polygamia  Soperflua  class  GNOMON,  in  diaUing,  the  stile,  pm,  or 

and  order.    Nafnral  order  of  Compoiitos  cock  of  a  dial ;  which,  by  its  sliadow,  shows 

Discmdese.   Corymbiferae,  Jussieu.   Essen*  Uie  hour  of  tlie  day.    The  gnomon  of  every 

tial  character:  calyx  imbricate,  with  the  dial  represents' the  axis  of  the  worid.    Sef 

marginal  scales  rounded,  scarkwe,  coloured ;  Dial  and  Dialiho^ 
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t>iioif oMy  io  gemnetiy.  If,  m  miMnllel* 
•i;nni(PLVI.MiMd.fig.l.)  the  diameter, 
AC,  bednwni  alio  two  lines,  £P,  HI, 
parallel  to  the  tides  of  the  paraUelogram, 
and  cuttiog  the  diameter  in  one  and  the 
sane  point,  G,  so  that  the  parallelograni  is, 
bj  these  pvalleis,  divided  iotolonr  parallel- 
ograaw,  then  are  the  two  parallelograms, 
OG,  BG,  through  which  the  diameter 
doea  not  pass,  called  complements ;  those 
through  which  the  diameters  pass,  £  H, 
FI,  are  called  the  paraUelograms  about 
the  diameter ;  and  a  gnomon  consists  of  the 
two  complements,  and  either  of  the  parallel- 
ograms about  the  diameter,  viz,-  GD-^ 
HE  +  KI*  orGD-i-FI-|-GB. 

Gmomon,  in  astronomy,  a  ttilc  erected 
perpendicular  to  the  horiaon,  in  order  to 
find  the  altitude  of  the  son.  Thus,  in  the 
right  angled  triangle  ABC,  fig.  f ,  are  given, 
A  B,  the  length  of  the  stile,  B  C,  the  length 
of  its  shadow,  and  the  right  angle,  ABC. 
Hence,  making,  C  $,  the  radius,  we  have 
this  analogy  for  finding  the  angle,  A  C  B, 
the  sunt  altitude,  vb.  B  C:  A  B : :  ndius; 
tangent  of  the  angle  C. 

By  means  of  a  gnomon,  the  sun's  meri- 
dian altitude,  and  consequently  the  lati« 
tnde  of  the  place,  may  be  found  more 
exactly  than  with  tbe  smaller  qiuidrants. 

By  the  same  instrument,  the  height  of 
any  object,  G  H,  may  be  found ;  for  as,  D  F, 
^,  3,  the  distance  of  tlie  observer^  eye 
from  the  gnomon.  Is  to,  D  £,  the  height  of 
the  stile,  so  is,  F  H,  the  distance  of  the  ob- 
server^  eye  from  the  object  to,  G  H,  its 

height. 

The  gnomon  may  be  made  useful  in  tak- 
ing the  meridian  altitude  of  the  son,  and' 
thence  finding  the  latitude  of  the  place. 
Having  a  meridian  line  drawn  through  the 
centre  of  the  gnomon,  mark  the  point  where 
the  shadow  of  the  gnomon  germinates  when 
projected  along  the  meridian  hue,  and  mea- 
sure the  distance  of  that  pomt  from  the  cen- 
tre of  the  gnomon,  which  will  be  the  length 
of  ill  shadow;  then  having  the  lieiglit  of 
the  gnomon,  aiMlthe  length  of  the  shadow, 
the  sun's  altitude  is  easily  fi>und.  ITius,  if 
A  B  be  tbe  gnomon,  and  A  C  the  length  of 
the  shadow,  then  in  the  right  angled  trian- 
gle, ABC,  we  have  A  B  and  B  C  given; 
hence  the  angle  C  is  easily  found,  for  CB : 
B  A : :  radius:  tansentof  tbe  angle  C ;  that 
if,  as  the  length  of  the  ahadow  is  to  the 
height  of  the  gnomon,  so  is  radius  to  the 
tangent  of  tlie  sun's  altitude  above  ,  the 
horizon.  Ex.  We  learO  from  Pliny,  at  the 
<iuae  of  tbe  equinoiufi,  that   the  shadow 
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was  to  the  gnomon  as  8 : 9,  therefore  wd 
say  as  8 ;  9 : :  R :  ]  =  1.1S6  the  tangent  of  an 
angle  of  48^^  f  S',  which  is  the  height  of  the 
equator  at  Rome,  and  its  complement 
41^  38'  is  therefore  the  height  qf  the  pole, 
or  the  latitude  of  the  place.  This  method, 
however,  requires  corrjBCtion  for  the  sun's 
parallax,  and  for  reiraction.  ** 

GNOMONICS,  the  art  of  DiAtiN«^ 
which  see.  From  the  shadow  of  a  rod» 
perpendicularly  or  obliquely  pkieed  on  a 
plane,  may  be  determined  a  triangle,  by 
drawuig  fi'om  the  top  of  the  rod  a  line  that 
shall  touch  the  luminous  body,  forming 
with  the  rod  the  least  possible  aiigle.  Tlie 
sides  of  the  triangle  will  be,  first,  the  part 
of  this  line  coropreh'ended  between  the  top 
of  the  rod  and  the  given  plane ;  then  the 
nxi  itself,  and  lastly,  the  line  drawn  finom 
the  bottom  of  the  rod  till  it  meets  the  other 
line  already  mentioned.  This  last  line  will 
be  the  shadow  relatively  to  the  given  plane : 
it  will  increase  and  decrease  in  proportion 
as  the  sine  of  the  angle,  vriiose  summit  coin- 
cides with  the  summit  of  the  rod,  shall  be 
greater  or  less,  that  is,  in  proportion  as  the 
luminous  body  shall  descend  or  ascend  with 
respect  to  the  given  phme ;  and  if  that  body 
move  to  the  right  or  the  left  of  the  position 
first  occupied  by  the  triaufsle,  that  deter- 
mines tlie  shadow,  which  will  move  on  the 
plane  in  a  contnuy  direction ;  and  on  thesa 
principles  tiie  art  of  dialing  consists. 
.  GNOSTICS,  in  church  history,  a  sect  of 
Christiana  so  called  from  their  pretensions 
to  be  more  enlightened  than  others,  and 
from  'their  affecting  to  be  able  to  bring 
back  mankind  to  the  knowledge  of  the  true 
God.  The  opinions  held  by  these  people, 
have  not  been  completely  asccrtaineid ; 
they  were  fond  of  speculation,  and  like 
many  of  tbe  gnostics  of  modem  times,  held 
public  worship  and  positive  institutions  in 
little  esteem. 

GOAL,  or  Gaol.    See  Gaol. 

GOAT,  iu  ifioology.  See  Capra.  These 
animals  reqmre  scarcely  any  thing  to  keep 
them.  Their  milk  is  esteemed  the  greatest 
noniisber  of  all  fiquids,  women's  milk  ex^ 
cepted,  and  very  comfortable  to  the  sto- 
mach. T^be  yoong  kids  also  are  very  good 
for  the  table,  and  may  be  managed  inidl  re« 
specu  like  hunbs. 

Gjoat's  beardf  in  botany.    See  Tbaoo- 

POGON. 

Goat  sucker,  S(*e  Capri mulci;8.  These 
birds  are  regarded  by  the  American  Indi- 
ans, as  very  ominous.  They  believe  that 
goat-suckers  were  not  known  in  tlieir  coun- 
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try  till  the  English  had  made  depredation  every  wbere^comtitntes  the  Teiy  things 
aiK>n  if,  and  that  they  are,  in  lact,  Ae  de«  call  dnrationand  flpaoe,  eternity  and  infinity* 
parted  spirits  of  the  murdered  Indians.    In  He  is  omnipresent|  not  only  ▼irtually,  but 
Carolina  the  lower  class  of  people  h>ok  sobstantially ;  for  power  without  sobstsnce 
upon  them  as  birds  of  ill  omen,  and  are  cannot  subsist    All  things  are  contained 
f^oomy  and  almost  melancholy  if  one  alights  and  moTe  in  hun,  but  without  any  mutual 
on  the,  house  or  near  the  door,  and  b^nis  passion ;  tiqit  is,  he  suflfen  nothulg  (rom  the 
its  call,  which  they  will  sometimes  do,  even  motions  of  bodies,  nor  do  they  undergo  any 
on  the  very  threshold,  imagining  that  it  is  a  resistance  hqm  his  omnipresence, 
sure  prognostic  of  the  death  of  one  of  the  it  b  confessed,  that  God  exisU  necesua* 
^Boij..  rily ;  and  by  the  same  necessity  he  exittn 
GOBIUS,  the  gofty,  in  natmal  history,  a  always  and  every  where.    Hence  aho  he 
genus  of  fishes  of  the  order  Thoracid.  must  be  peilectly  sunibr ;  aU>eye,  aUear, 
Generic  character :  head  small;  eyes  ap-  aU  brafai,  aU  arm,  all  perception,  mtelU. 
prozimated,  with  two  punctures  between  gence,  and  action;  but  afker  a  manner  not 
them ;  gill  membrane,  foor^ye'd  j  ventral  at  aU  coiporeal,  not  at  aU  like  men  j  after 
fins,  united  into,  a  fimnel-Kke  oval ;  dorsal  a  manner  altogether  unknown  to  us.   He  is 
fins  two.    IWe  are  twenty-five  species,  of  destitute  of  all  body  and  bodily  shape,  and 
which  we  shall  nptice  the  fbllowmg,  G.  therefore  cannot  be  seen,  heard,  or  touch - 
niger,  or  the  black  goby,  is  about  six  inches  ed ;  nor  ought  to  be  wonhipped  under  the 
in  length.    It  inhabiU  the  Mediterranean  representation  of  any  thing  corporeal.    We 
and  North  Seas,  and  often,  in  summer,  know  him  only  by  his  properties,  or  attri- 
when  it  deposiU  its   spawn  enters   the  bntes,  by  the   most  wise   and  excellent 
months  of  rivers  for  that  purpose.    It  is  structure  of  things,  and  by  final  causes : 
eaten,  but  not  highly  valued.    The  ventral  but  we  adore  mud  wonhip  him  only  on  ac- 
fins  unite  into  a  species  of  fimnel,  by  vdiich  count  of  his  domhuon ;  for  God  setting  aside 
this  fish  is  said  often  to  attach  itself  ahnost  dominion,  providence,  and  final  causes,  it 
uisepanbly  to  stones  and  rocks.    It  lies  nothing  but  fate  and  nature, 
chiefly  under  stones ;  and  iU  food  consists  The  phun  argun^ent,  says  Mr.  Madaurin, 
of  worms,  insects,  and  the  young  of  small  for  the  existence  of  the  deity,  obvious  to 
fishes.  For  another  speeies,  the  hmceolated  all,   and  carrying    irresistible   conviction 
goby,  see  Pisces,  Plate  IV.  fig.  4.  ^th  it,  is  from  the  evident  contrivance 
GOD,  Deiu,  the  Supreme  Bemg,  the  and  fitness  of  thmgs  for  one  another,  which 
first  cause  or  cieator  of  the  universe,  and  we  meet  with  throughout  all  parte  of  die 
tfie  only  true  object  of  religious  worship,  universe.    There  is  no  need  of  nice  or  sub- 
Tbe  Hebrews  caUed  him  Jehovah ;  which  tie  reasonmgs  m  this  matter ;  a  manifest 
name  they  never  pronounced,  but  used  in-  contrivance  immedmtely  suggests  a  contri*> 
stead  of  it  the  words  Adonai,  or  Elohhn.  ver.    It  strikes  us  like  a  sensation;  and  art- 
God,  says  Sir  IsaaO'  Newton,  is  a  relative  fol  reasonmgs  agauist  it  may  punle  us,  but 
term,  and  has  respect  to  servanto.    It  do-  without  shaking  our  belief.    No  person, 
notes,  indeed,  an  eternal,  infinite,  absohitely  for  example,  that  knows  the  principles  of 
peiiect  being :  but  such  a  bemg  without  opUcs  and  the  structure  of  the  eye,  can  be- 
dominion,  would  not  be  God.    Tlie  word  Uere  that  it  was  formed  without  skiU  m 
God  fi^uently  signifies  lord,  but  every  lord  that  science,  or  that  the  ear  was  formed 
b  not  God.    The  dommion  of  a  spiritual  without  the  knowledge  of  sounds,  or  that 
bemg,  or  lord,  constitutes  God ;  true  do-  the  male  ^nd  female,  m  animals,  were  not 
mmion,  true  God.    From  such  true  domi-  formed  for  each  other,  and  for  continnmg 
mon  It  foUows  that  the  true  God  is  living,  the  species.   ^  our  accounts  of  nature  are 
intelligent,  and  powerful ;  and  from  his  other  fou  of  instances  of  this  kind.    The  adnur- 
peifoctions,  that  he  issupreme,  or  supremely  able  and  bcautifiil  structure  of  things  for 
perfect    He  is  eternal  and  infinite ;  omni-  final  causes,  exalt  our  idea  of  the  contri- 
potent  and  omniscient ;  that  is,  he  endures  yer :  the  unity  of  design  shows  hun  to  be 
from  eternity  to  eternity,  and  is  present  one.    Tlie  great  motions  hi  the  system, 
firom  infinity  to  mfinity.    He  governs  all  peHbrmed  with  the  same  fa<^  as  tiie 
thmgs  that  exist,  and  knows  all  things  tiiat  least,  suggest  his  almighty  power,  which 
are  to  be  known.    He  is  not  eternity  or  gave  motion  to  the  earth  and  the  celestial 
infinity,  but  eternal  and  mfinite.   He  is  not  bodies  wiih  equal  ease  as  to  the  mmutest 
duration  and  space,  but  he  endures  and  is  particles.    The  subtilty  of  ttie  motions  and 
present ;  he  endures  always,  and  is  present  actions  m  tiie   internal  parte  of  bodies, 
every  where ;  and  by  existing  always  and  shows  that  his  hifluence  penetntot  the  ua« 
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most  receHes  of  tiungs,  and  that  he  b 
equally  active  and  present  every  where. 
T^e  aimplidty  of  the  laws  that  prevail  in 
the  world,  the  excellent  disposition  of 
things  in  order  to  obtain  the  best  end^y  and 
the  beanty  which  adorns  the  works  of 
natme,  fiir  superior  to  any  thing  in  art,  sag- 
gtst  his  ^onsnnunate  wisdom.  The  nseful- 
ness  of  the  whole  scheme,  so  well  contrived 
for  the  intelligent  beings  that  enjoy  it,  with 
the  internal  disposition  and  moral  stmcture 
of  those  beings  themselves,  show  his  un- 
bounded goodness.  These  are'  the  argu- 
ments which  are  sufficiently  open  to  the 
views  and  capacities  of  the  unlearned; 
while,  at  the  same  time,  they  acquire  new 
strength  and  lustre  from  the  discoveries  of 
the  learned. 

The  Deity^  acting  and  interposing  in  the 
universe  show  that  he  governs  as  well  as 
formed  it ;  and  Ihe  depth  of  his  counsels, 
even  in  conducting  the  material  universe, 
of  which  a  great  part  surpasses  our  know- 
ledge, keep  up  an  inward  veneration  and 
awe  of  this  great  being,  and  dispose  us  to 
receive  what  may  be  otherwise  revealed  to 
us  concerning  him.  It  has  been  justly  ob- 
served that  some  of  the  laws  of  nature  now 
known  to  us  must  have  escaped  us  if  we 
bad  wanted  the  sense  of  seeing.  It  may 
be  in  his  power  to  bestow  upon  us  other 
•enses,  of  which  we  have  at  present  no 
idea ;  without  which  it  may  be  impossible 
fer  us  to  know  all  his  worics,  or  to  have 
more  adequate  ideas  of  himself.  In  our 
present  state  vre  know  enough  to  be  satia- 
fied  of  our  dependency  upon  hun,  and  of 
the  duty  we  owe  to  him,  ttie  Lord  and 
Disposer  of  all  things.  He  is  not  the  object 
of  sense ;  his  essence,  and  indeed  that  of  all 
other  substances,  is  beyond  the  reach  of  all 
our  discoveries:  but  his  attributes  cleariy 
appear  in  his  admirable  works.  We  know 
that  the  highest  conceptions  we  are  able 
to  form  of  them  are  still  beneath  his  real 
peifectioDSj  but  his  power  and  dominion 
over  us,  and  our  duty  towards  him,  are 
manliest. 

«11iough  God  has  given  us  no  innate  ideas 
of  himself,**  saya  Mr.  Locke,  ^  yet  having 
furnished  us  with  those  fiicQlties  our  minds 
are  endowed  with,  he  hath  not  left  himself 
without  a  witness;  snice  we  have  sense, 
perception,  and  reason,  and  cannot  want  a 
clear  proof  of  hhn,  as  long  as  we  carry  our^ 
selves  about  ua.  To  show,  therefore,  that 
wa  are  capable  of  knowing,  that  is,  being 
certain  that  there  is  a  Ood,  and  how  we 
■my  come  by  this  certainty,  I  think  wo 


need  go  no  further  than  ounelves,  and  that 
nodoubted  knowledge  we  have  cf  our  own 
existence.  I  think  it  is  beyond  question 
that  man  has  a  clear  perception  of  his  own 
being ;  he  knows  certainly  that  he  exists, 
and  that  he  is  something.  In  the  next 
place,  man  knows,'by  an  intuitive  certainty^ 
that  bare  nothing  can  no  more  produce  any 
real  bemg  than  it  can  >be  equal  to  two 
right  angles.  If,  therefore,  we  know  there 
is  some  real  bemg,  it  is- an  evident  demon* 
stration,  that  from  eternity  there  has  been 
something :  since  what  was  not  from  eter- 
nity had  a  beginning,  and  what  had  a  be- 
ginning must  be  produced  by  something 
dse.  Next  it  is  evident  that  what  has  ito 
being  from  another,  most  also  have  all  that 
which  is  in  and  belongs  to  its  being  from 
another  too :  all  the  powers  it  has  must  be 
owing  to,  and  received  from,  the  same 
source.  This  eternal  source  then  of  all  be- 
ings, must  be  also  the  source  and  original  of 
all  power ;  and  so  this  eternal  bemg  most 
be  also  the  most  powerful. 

''  Again,  man  finds  in  himself  perception 
and  knowledge :  we  are  certain  tiien  that 
there  is  not  only  some  being,  butsome  know- 
ing intelligent  being,  m  the  worid.  There 
was  a  time  then  when  there  was  no  know- 
ing being,  or  else  there  has  been  a  knowing 
b^ng  from  eternity.  If  it  be  said,  there 
was  a  time  when  that  eternal  bemg  had  no 
knowledge ;  I  reply,  that  then  it  is  impossi- 
ble there  should  have  ever  been  any  know- 
ledge; it  being  as  impossible  that  thmga 
wholly  void  of  knowledge,  and  operating' 
blindly,  and  without  any  perception,  should 
produce  a  knowing,  bdng,  as  it  is  impossi- 
ble that  a  triangle  should  make  itself  three 
angles  big|;er  than  two  right  ones.  Thus, 
fk'om  the  connderatlon  of  ourselves,  and 
what  we  infallibly  fincf  in  our  ovm  constitu- 
tions, our  reason  leads  us  to  the  knowledge 
of  this  certain  and  evident  truth,  that  there 
is  an  eternal,  most  powerfisl,  and  knowing 
Being,  which  whether  any  one  will  call 
Ood,  it  matters  not  The  thmg  is  evident ; 
and  from  this  idea,  duly  considered,  will 
easily  be  deduced  all  these  odier  attributes 
we  ought  to  ascribe  to  this  eternal  Being. 

^  From  what  has  been  said,  it  is  phun  to 
me,  that  vre  have  a  more  certain  know- 
ledge of  the  existfnce  of  a  God  than  ofany 
thmg  our  senses  have  not  immedmtely  dis- 
covered to  us.  Nay,  I  presume  I  may  lay, 
that  we  more  certainly  know  that  there  is  a 
God,  than  that  there  is  any  thfaig  else  with- 
out us.  When  I  say-  we  knovi  I  mean 
there  la  sueb  a  knowledge  within  our  reach 
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%plikh  we  cannot  miu,  if  we  will  bot  apply 
<Mir  minds  to  that  as  we  do  to  several  other 
Uiquirie0k  « 

**  It  being  then  unavoidable  for  all  rational 
creatores  lo  conclude  that  something  has 
existed  from  eternity,  let  us  next  see.  what 
kind  of  a  thing  that  must  be.  Hiere  are 
but  two  sorts  of  beings  in  the  world  that 
man  knows  or  conceives ;  such  as  are  purely 
materia],  without  sense  or  perception ;  and 
sensible  perceiving  bongs,  soch  as  we  find 
ourselves  to  be.  These  two  sorts  we  shall 
call  cogitative  and  incogitative  beings; 
which,  to  our  present  purpose,  are  better 
than  material  and  immaterial. 

<i  If  then  there  must  be  something  eternal, 
^t  is  very  obvious  to  reason  that  it  must  ne* 
cessarily  be  k  cogitative  being;  because  it 
is  as  impossible  to  conceive  that  bare  inco- 
gitative matter  should  ever  produce  a  think* 
iog  intelligent  being,  as  that  nothing  of  itself 
should  produce  matter.    Let  us  suppose  any 
parcel  of  matter  eternal,  we  shall  find  it  in 
itself  unable  to  produce  any  thing.    Let  us 
suppose  its  parts  firmly  at  rest  together ;  if 
the^e  were  no  other  being  in  the  world* 
must  it  not  eternally  remain  so,  a  dead  un- 
active  lump  ?  is  it  possible  to  conceive  that 
it  can  add  motion  to  itself,  or  produce  any. 
thing  ?    Matter  then,  by  its  own  strength, 
cannot  .produce  in-itself  so  much  as  motion. 
The  motion  it  has  must  also  be  from  eter- 
nity, or  else  added  to  matter  by  some  other 
being  more  powerful  than  ma^tter.    But  let 
us  supp/MC  motion  eternal  too  $    but  yet 
matter,  incogitative  matter,   and  motion 
could  never  produce  thought.    Knowledge 
will  still  be  as  far  beyond  the  power  of  no- 
thing to  produce.    Divide  matter  into  as 
minute  parts  as  you  will,  vary  its  figure  and 
motion  as  much  as    you   please,   it  will 
operate  no  otherwise  upon  other  bodies,  of 
proportionable  bulk,  .than  it  did  before  tliis 
division.    The  minutest  particles  of  matter 
repel  and  resist  one  another  just  as  the 
greater  do,  and  that  is  all  they  can  do ;  so 
that  if  we  suppose  notliing  eternal,  matter 
pm  never  begin  to  be ;  if  we  suppose  bare 
inattcr  without  motion  eternal,  motion  can 
never  begin  to  be ;  if  we  suppose  only  mat- 
.ter  and  motion  eternal,  thought  can  never 
begin  to  be;  for  it  is  impossible  to  con- 
jceive  that  matter,  either  with  or  witliout 
motion,  could  have,  origuially  in  and  from 
Itseir,  sense,  perception^  and  knowledge,  as 
is  evident  fro^m  lieuce,  that  then  sense,  per- 
ception, and  knowledge,  must  be  a  pro- 
perly eternally  inseparable  from  matter, 
jwd  every  particle  or  it.    Smce,  therefore, 


whatsoever  is  the  first  eternal  being,  must 
necessarily  be  cogitative;  and  whatsoever 
is  first  of  all  thihgs  must  necessarily  coa» 
tain  in  it,  and  actually  have,  at  least,  all  tJie 
perfections  that  can  ever  after  esdst;  it 
necessarily  fi»llows  that  tlie  first  eternal 
being  cannot  be  matter!  If,  therefore,  it 
be  evident  that  something  must  necessarily 
exist  from  eternity,  it  is  also  as  evident  that 
that  something  most  be  a  cogitative  being. 
For  it  is  as  impossible  that  incogitative 
matter  should  produce  a  cogitative  being, 
as  that  nothing,  or  the  negation  of  all 
being,  shoulH  produce  a  positive  being  or 
matter. 

*'  Tliis  diseovery  of  the  necessary  eidstenca 
of  an  eternal  mind  sufficiently  leads  us  to 
the  knowledge  of  God;  fiir  it  will  hence 
follow  that  all  olher  knowing  beings  that 
have  a  beginnuig  must  depend  on  him,  and 
have  no  other  ways  of  knowledge,  or  extent 
of  power,  than  what  he  gives  them ;  and, 
therefore,  if  he  made  tliose,  he  made  also 
the  less  excellent  pieces  i>f  this  universe,  all , 
inanimate  bodies,  whereby  his  omniscience, 
power,  and  providence,  will  be  established ; 
and  from  Uienee  all  his  other  attribntea 
necessarily  ^oIlow«" 

With  respect  to  Christians,  It  need  only 
be  Jnst  mentioned,  that  tliey  were  v$ry 
early  divided  in  opinion  as  to  the  natura 
and  essence  of  the  Supreme  Being;  a  great 
part  worshipping  three  persons  in  tfie  unity 
of  the  godhead,  whilst  others  absolutely 
reeded  a  trini^  of  penons,  and  asserted 
the  unity  of  the  divine  nature,  both  as  to 
person  and  substance. 

With  respect  to  the  theology  of  the  Pa- 
gans, it  is  thought  by  most  learned  men 
that  they  acknowledged  but  one  God  ;'and 
^at  the  many  different  divinities  worship- 
ed by  them  were  but  attributes  and  actions 
of  one  and  the  same  God.  This  may  .pro- 
bably be  true  of  the  wiser  Heathens ;  and, 
indeed,  there  are  many  strong  and  beautifid 
passages  in  Pagan  authors,  to  prove  that 
tliese  acknowledged  but  one  God.  Tims 
Pythagoras  taught  the  umty  of  Qod,  and 
defined  him  to  be  a  mind  pene^ting  and 
diffusing  itielf  tlirough  all  the  parts  of  the 
universe,  from  which  all  aiymals  receive 
life ;  and  Plato  called  God  the  being  which 
is ;  and  whenever  he  mentions  the  Deity  it 
is  always  in  the  smgolar  number. 

GOGGLES,  inaui^gery,  instruments  used 
for  the.core  of  squinting,  or  that  distortioii 
of  the  eyes  which  occasions  this  disorder. 
They  art  short  conical  tubes,  composed  of 
ivpiy  stained  black,  with  a  thin  pUte  .of  tlic 
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same  iTory  fixed  m  the  tabes ;  throu^  the 
centre  of  the  plates  Is  a  small  circular  hole, 
obotit  the  site  of  the  pnpil  of  the  eye,  for 
the  traiismMsioo  of  the  rays  of  light.  These 
f^offS^^*  "'^^  ^  Worn  regnlarly  and  con- 
stantly, till  tlie  muscles  of  tlie  eye  are 
hroui^t  to  act  properly  and  uniformly,  so 
as  to  direct  the  popil  straight  forward. 

GOLD  is  a  yeOow  metal,  of  much  greater 
apedfic  gravity  ^than  any  other  body*  in 
nature,  except  platina.  It  ir  soft,  very 
tonjchf  ductile,  and  malleable  5  unalterable 
und  fixed,  whether  exposed  to  tlie  atmo- 
sphere, or  to  the  strongest  heat  of  furnaces. 
The  most  powerful  burning  mirrors  are  said 


only  one-^eVUi  part  of  the  thickness  of 
gold-leaf,  though  it  still  is  so  perfect  as  to 
exhibit  no  cracks  when  viewed  by  a  mi- 
croscope. 

No  acid  acts  readily  upon  gold  but  the 
nitro-mnriatic  acid,  called  aqna-regia,  and 
the  oxygenized- muriatic  acid.  The  sntphu- 
ric  acid,  distilled  from  manganese,  has  some 
action  upon  it ;  as  have  likewise  tlie  pale  ni- 
tric acid,  and  tlie  phospdoric  acid  when 
boiling.  Chromic  acid  added  to  the  muriatic 
enables  it  to  dissolve  gold. 

.Tlie  small  degree  of  concentration  of 
which  the  oxygenized-mnriatic  acid  is  sus- 
ceptible, and  the  imperfect  action  of  tlie 


to  have  volalilized  it  j  and  it  has  beendriven  J^^ter  acids^  render  aqua-regia  the  most  con- 
up  in  fumes,  m  the  metallic  sUte,  by  flame'  venient  solvent  for  thb  metal, 
urged  upon  it  by  a  stream  of  oxygen  gas.  When  gold  is  immersed  in  aqua-regia,  an 
The  electric  shock  converts  it  into  a  purple  effervescence  takes  place  with  the  escape  of 
pxide,  as  may  be  seen  by  tnnsmitting  that  K*s  1  ^e  sohition  tinges  animal  matters  of  a 
commotion  through  gold  leaf  between  two  ^®^P  purple,  and  corrodes  them.  By  care- 
platea  of  glass ;  or  by  causing  the  explosive  ^  evaporation,  fine  crystals  of  a  topaz  co- 
apark  of  three  or  more  square  feet  of  coated  '<>o«'  a^^  obtained.  The  gold  is  precipitated 


glass  to  fall  upon  a  gilded  surface.  A  strong 
heat  is  required  to  melt  it,  which  does  not 
happen  till  after  ignition.  Its  colour,  when 
melted,  is  of  a  bluetsh  green;  and  the  same 
colour  is  exhibited  by  light  transmitted 
through  gold-leaf. 

The  limits  of  the  ductility  and  malleabi- 
lity of  gold  are  not  known,  and  its  tenacity 
exceeds  that  of  any  other  metal.  A  gold  wire 
of  one  tenth  of  an  inch  diameter,  requirea 
600(6.  weiglit  to  break  it. 

The  method  of  extending  gold  n«ed  by 
the  gold-beaters,  coosbts  in  hammering  a 
number  of  thin- rolled  plates  between  skins 
or  animal  membranes.  By  the  weight  and 
measure  of  tlie  best  wrought  gold-leaf,  it  Is 
found,  that  one  grain  is  made  to  cover  66J 
square  incl^  ;  and  from  the  specific  gravity 
of  the  metal,  togetlier  with  this  admeasure- 
ment, it  follows,  that  the  leaf  itself  is' ji^sn. 
parts  of  an  inch  thick.  This,  however,  is 
not  the  Kmit  of  the  malleability  of  gold ;  for 
the  gold-beaters  find  it  necessary  to  add 
three  grains  of  copper  in  the  ounce  to 
harden  the  gold,  which  otherwise  would 
puss  rouid  the  irregularities  of  tlie  newest 
ikim,  and  not  over  them  ;  and  in  using  the 
eld  skins,  which  are  not  so  perfect  and 
smooth,  they  proceed  so  far  as  to  add  twelve 
gruns.  The  wire  which  ia  used  by  tlie 
lace-makers  is  drawn  from  an  ingot  of  silver, 
previously  gilded.  In  this  way, « from  the 
known  diameter  of  the  wire,  or  broulth 
when  flattened,  and  its  length,  together  with 
the  quantity  of  gold  used,  it  is  found,  by 
computation,  that  the  covering  of  gold  is 
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from  its  solvent  by  a  great  number  of  sub- 
stances, lime  and  magnesia  precipitate  it 
in  the  form  of  a  yellowish  powder.  Alkalies ' 
exhibit  the  same  appearance ;  but  an  excess 
of  alkali  redissolves  the  precipitate.  The 
precipitate  of  gold  obtained  from  aqoa-regia 
by  the  addition  of  a  fixed  idkali  appears  to 
be  a  true  oxide,  and  ii  soluble  in  the  sul- 
phuric, nitric,  and  muriatic  acids;  from 
which,  however,  it  separates  by  standing,  or 
by  evaporation  of  the  acids.  Gallic  acid 
precipitates  gold  of  a  reddish  colour,  very 
soluble  in  the  nitric  acid,  to  which  it  com- 
municates a  fine  blue  colour. 

Ammonia  precipitates  the  solution  of  gold 
much  more  readily  than  fixed  alkalies.  This 
precipitate,  which  is  of  a  brown,  yellow,  or 
orange  colour,  possesses  the  properly  of  de- 
tonating with  a  very  considerable  noise, 
when  gently  heated.  It  is  known  by  the 
name  of  fulminating  gold.  The  presence  of 
ammonia  is  necessary  to  give  the  fuhnina- ' 
ting  property  to  the  pr^ipitate  of  gold  ;and 
it  will  be  produced  by  precipitating  it  with 
fixed  alkali  from  an  aqua-regia  previously 
made  by  adding  sal  ammoniac  to  nitric 
acid ;  or  by  precipitating  the  gold  from 
pure  aqua-regia,  by  means  of  sal  ammonia, 
instead  of  the  ammonm  alone.  The  fulmi- 
nating gold  weighs  one-fourth  more  than 
the  gold  made  use  of.  A  considerable  de- 
gree of  precaution  is  necessary  in  preparing 
this  substance.  It  ought  not  to  be  dried 
but  in  the  op^n  air,  at  a  distance  firom  a 
fire,  because  a  very  gentle  heat  may  cause 
it  to  explode*  Several  fatal  acddenla  have 
Aa 
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■risen  from  its  explosioo,  in  conseiiaence 
of  tlie  friction  of  ground  stoppers  in  bottles 
containing  this  substance^ of  which  a  small 
portion  remained  in  Uie  neck. 

Fulminating  gold,  when  exposed  by  Ber- 
thoUet  to  a  very  gentle  h^at  in  a  copper 
tube^  witb  the  pneumaticai  apparatus  of 
mercury,  was  deprive4  of  its  fulminating 
quality,  and  converted  into  an  oxide  at  the 
same  time  that  ammoniacal  gas  was  disen- 
gaged. From  t|iis  dangerous  experiment  it 
is  ascertained,  that  fulminating  gold  consists 
of  oxide  of  gold  combined  with  ammonia. 
The  same  eminent  philosopher  caused  ful-* 
initiating  gold  to  explode  in  copper  vessels. 
Nitrogen  gas  was  disengaged,  a  few  drops 
of  water  appeared,  and  the  gold  was  re- 
duced to  the  metallic  form.  In  this  expe- 
riment he  infers,  that  the  ammonia  was  de- 
composed ;  tluit  the  nitrogen,  suddenly 
assuming  the  elastic  state,  caused  the  explo- 
sion, .  while  the  oxygen  of  the  oxide  united 
with  the  hydrogen  of  the  alkali,  and  formed 
the  water. 

This  satisfactory  theory  was  still  flirther 
contirmed  by  the  decomposition  of  fulmi- 
nating gold,  which  takes  place  m  conse- 
quence of  the  action  of  the  concentrated 
Milphuric  acid,  of  melted  sulphur,  fkt  oils, 
and  ether;  all  of  wliich  deprived  it  of  its 
fulminating  quality,  by  combining  with  its 
ammonia. 

Sulphurets  precipitate  gold  from  its  sol- 
ventj  tlie  alkali  uniting  with  the  acid,  and 
the  gold  falling  d«Mm  combined  with  the 
sulphur;  of  wliicb,  however,  it  may  be 
deprived  by  moderate  heat. 

Most  metallic  substances  precipitate  gold 
from  aquarregia:  lead,  iron,  and  silver, 
precipitate  it  of  a  deep  and  dull  purple 
colour ;  copper  and  iron  throw  it  down  in 
its  metalUc  state ;  bismutli,  sine,  and  mer- 
cury, likewise  precipitate  it.  A  plate  of 
tin,  immersed  in  a  solution  of  gold,  affords  a 
purple  powder,  called  the  purple  powder  of 
Cassins,  which  is  used  lo  paint  in  enamel. 
There  are  various  methods  of  managing  this 
process.  That  described  by  Macquer  con- 
sists in  dissolving  tin  by  very  small  portions 
at  a  time,  without  heat,  in  an  aqu^regia 
composed  of  two  parts  of  nitric  and  one  of 
muriatic  acid,  pi;evioii8ly  weakened  with 
Water  equal  in  weight  to  both  the  adds. 
Hie  first  smalt  portion  of  tin  must  be  suf- 
fered to  be  entirely  dissolved  before  a 
second  is  added,  lliis  addtUon  must  be 
eontioued  till  the  acid  has  acquired  a  yel- 
low colour,  and  Karcely  acts  at  ail  ^^n  the 
tin  kut  added. 


On  the  other  hand,  the  purest  gold  mnit 
be  dissolved  in  an  aqua-regia,  composed  of 
three  parts  of  nitric  and  one  of  muriatic  acid. 
This  solution  may  be  made,  as  expeditiously 
as  the  operator  chooses,  by  the  assistance 
of  the  heat  of  a  sand  bath. 

The  solution  of  tin  must  then  be  largely 
diluted,,  as  for  Example,  witli  one  hundred 
parts  of  distilled  water ;  and  a  small  qoan* 
tity  of  this  may  then  be  assayed,  by  sepa- 
rating it  in  two  parts,  and  diluting  one  of 
the  parts  still  ferther.  Upon  trial  of  both, 
by  letting  fall  a  drop  of  the  solution  of  gold 
into  each,  it  will  be  seen  which  affords  the 
most  beautiful  purple  precipitate.  Tkw 
whole  of  the  solution  of  tin  must  accord- 
ingly be  altered,  if  necessary,  by  adding 
more  water.  Pour  into  this  solution,  in  a 
large  glass  or  earthen  vessel,  nearly  half  as 
much  of  the  soltition  of  gold  as  it  contains 
of  solution  of  tin,  stirring  the  mixture  with 
a  glass  stick.  In  a  short  time  the  liquor 
will  become  of  a  beautiful  red  colour,  which 
will  gradually  disappear  on  the  subsidence 
of  the  precipitate.  By  adding  a  small 
quantity  of  the  solution  of  tin  it  will  be 
seen  whether  the  whole  of  the  gold  is  pre- 
cipitated. Tlie  clear  liquor  must  then  be 
decanted,  and  the  precipitate  washed.  It 
consists  of  metallic  gold  and  oxide  of  tin, 
at  a  maximum  in  combination,  and  is  the 
only  known  substance  which  lias  the  pro- 
perty of  communicating  a  purple  colour  to 
glass.  This  parple  powder  is  perfectly 
soluble  in  ammonia.  Nitric  acid  boiled  oo 
it  brightens  it  to  a  tint  approaching  that  of 
cmnabar. 

The  difficulties  attendmg  the  preparation 
of  this  article  appear  to  depend  on  the 
state  of  the  tin.  If  the  solution  of  tiiis 
metal  ,be  made  with  heat  and  rapidity,  it 
becomes  too  much  oxyded  to  adhere  to  the 
acid,  or  to  precipitate  tiie  gold ;  and  the 
combination  of  tiie  two  metals,  which  falls 
down,  varies  in  colour  acoording.as  this 
term  is  approached :  these  are  the  chief  cir* 
cnmstances ;  but  there  is  no  doubt  that  a 
complete  examination  of  the  process  would 
indicate  others  worthy  of  notice. 

Ether,  naphtha,  and  tiie  essential  oils,  take 
gold  from  its  solvent,  and'  fonn  liquors 
which  have  been  called  potable'  gold.  Tlie 
gold  which  is  precipitated  by  evaporation 
of  these  fluids,  or  by  the  addition  of  sulphate 
of  iron  to  the  solution  of  gold,  is  of  the  ut- 
most purity. 

In  the  dry  way,  gold  resists  the  action  of 

neutral  salts,  more  especially  nitre,  which 

deflagrates   with    the    imperfect   metals. 
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\itrey  howerer,  does  not  irfR>rd  an  ex- 
peditiow  way  of  purifying  gold»  because 
this  metal  in  some.measnre  protects  and 
coven  the  allovs  from  its  action.  It  is 
remarked  that  borax,  used  as  a  flnx  with 
gold,  renders  it  paler ;  and  that  this  altera- 
tion of  colour  disappears  hf  the  addition  of 
nitre  or  common  salt.  As  the  acid  of  bo- 
rax forms  a  compound  with  gold,  which 
falls  to  the  bottom  when  this  acid  is  added 
to  tlie  metal  in  solution,  it  is  probable  that 
the  paleness  produced  by  borax  may  arise 
from  the  combination  of  a  small  portion  of 
its  acid  with  the  gold,  which  might  be 
driven  off  by  a  continuance  of  the  heat,  and 
united  by  stronger  affinity  with  the  alkali 
of  tlie  nitre,  or  of  the  common  salt,  in 
proportion  u  their  acids  are  dissipated  by 
beat 

Earths  and  alkalies  do  not  act  On  gold  in 
the  dry  way.  Snipfaur,  which  combines 
ly th  most  metals,  has  no  effect  on  thi«.  A 
process,  called  dry-parting,  is  grounded  on 
this  property ;  and  is  more  especially  used 
in  separating  silver  from  gold,  vrhen  the 
quantity  of  the  latter  metal  is  too  small  to 
answer  the  expense  of  dissolving  the  hu^r 
mass  of  silver  in  nitric  acid.  For  this  pur- 
pose the  mixed  metal  is  fused,  and  flowers 
d  sulphur  thrown  on  its  surface.  These 
combine  with  the  silver  in  the  form  of  a 
black  scoria,  while  the  gold  remains  at  the 
bottom  in  its  metallic  state«.Hie  operation 
^  diy-parting  do€i  not  leave  the  cold  in  a 
state  of  purity ;  because  the  last  portions 
of  silver  are  defended  from  the  action  of  the 
sulphur.  'But  when  the  quantity  of  silver  is 
tbtts  dhninisbed  flie  operation  of  parting 
vrith  aqua-fortis,  or  nitric  add,  nay  be  ad- 
vantageously used. 

Sulpfaurct  of  potash  disolves  gold  m  the 
.  dry  way.  Equal  parts  of  sulphur  and  pot- 
ash are  hastily  fused  with  one-foerth  of  a 
part  of  gold  leaf.  This  combmation  is  solu- 
ble in  vrater,  with  which  it  forms  a  yellowish 
green  solution.  By  the  addition  of  an  acid 
the  gold  is  thrown  down  in  combination 
with  the  sulphur,  o(  which  it  may  be  de- 
prived by  heat 

Most  metals  unite  with  gold  by  fusion. 
With  sflver  it  forms  a  compound,  which  is 
paler  in  proporti*m  to  the  quantity  of  silver 
added.  It  is  remarkable  that  a  certain 
proportion,  for  example,  a  fifth  part  ren- 
den  it  greenish.  From  this  circumstance, 
as  well  as  from  tliat  of  a  considerable  pro- 
portion of  these  metals  separating  from 
each  other  by  f\ision|  in  consequence  of 
their  different  specific  graviticsi  when 


proportions  do  not  greatly  differ  it  shotild 
seem  that  their  union  is  little  more  than  a 
mere  mixture  without  combination ;  for,  u 
gold-leaf  transmits  the  green  rays  of  Kght, 
it  vrill  easily  follow  that  particles  of  ulver, 
enveloped  in  particics  of  gold,  will  reflect  a 
green  instead  of  a  white  light. 

A  strong  heat  is  necessary  to  combine 
platina  with  gold :  it  greatly  alters  the 
colour  of  the  gold  if  its  weight  exceed  the 
forty-seventh  part  of  tlie  mass.  Mr.  Fran- 
cillon,  however,  informs  us,  tliat  six  parts  of 
gold  and  one  of  malleable  platma  produce 
a  metal  of  a  beautiful  colour^  great  mal- 
leability, susceptible  of  a  fine  polish,  and 
more  unalterable  than  gold  itself.  It  does 
not  much  affect  the  ductility.  Hie  Spanish 
ministry  has  prohibited  the  exportation  of 
platina  from  America,  lest  it  should  be  used 
in  adulterating  gold ;  but  this  does  not  ap- 
pear to  be  a  danger  which  need  be  feared, 
as  chemisti^  has  long  been  in  possession  of 
several  simple  and  expeditious  methods  of 
deteetug  thu  fraud,  which  besides  is  evident 
to  t^e  sight  when  the  quantity  of  debase- 
ment is  considerable.  It  may  be  questioned 
likewise  whether  tlie  value  of  platina  would 
not  soon  equal  that  of  gold,  if  its  proper- 
ties and  uses  were  better  known  in  society, 
'  Gold  made  standard  by  platina,  and  ham- 
mered, is  tolerably  elastic. 

Mercury  is  strongly  disposed  to  unite 
witli  gold,  in  all  proportions  with  which  it 
/orms  an  amalgam:  tliis,  like  other  amal- 
gams, is  softer,  the  larger  the  proportion  of 
mercury.  It  sofiens  and  liquefies  by  heat, 
and  crystallises  by  cooling. 

Lead  unites  with  gold,  and  considerably 
impairs  its  ductility,  one-fiiurth  of  a  grain 
to  an  oonce  rendering  it  completely  brittle. 
Copper  renders  gold  less  ductile,  harder, 
more  fusible,  and  of  a  deeper  colour.  Hiit 
is  the  Usual  addition  in  coin,  and  other 
articles  used  in  society.  Hn  renders  it 
brittle  in  proportion  to  its  quantity ;  but  it 
Is  a  common  error,  of  chemical  writers,  to 
say  that  the  slightest  addition  is  sufficient 
for  this  purpose.  Mlien  alloyed  with  tin, 
however,  it  will  not  bear  a  red  heat.  With 
iron  it  fbrms  a  grey  teixture,  which  obeys 
the  magnet.  This  metal  is  veiy  hard,  and 
is  said  to  be  much  superior  to  steel  for  the 
fiibrication  of  cutting  instruments.  Bis- 
muth renders  gold  white  and  brittle ;  as  do 
Hkewne  nickel,  manganese,  arsenic,  and 
antimony.  Zinc  produces  the  same  efieot ; 
and,  when  equal  in  weight  to  the  gold,  a 
meUd  of  a  fine  grain  Is  produced,  which  is 
said  to  Im  well  ^ptad  to  fonn  the  mifTon 
•A  a  9 
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of  reflecting  telescopes,  on  aceovnt  of  the  wliich  it  may  be  extracted  by  torreiaetion, 
fine  polish  it  is  susceptible  of,  apd  its  not  or  bunun«  of  the  snlphur,  and  sabsequent 
being  Mibject  to  tarnish.  The  alloys  of  gold  digestion  in  aqna-regia. 
with  molybdena  are  not  known.  It  could  To  obtain  gold  hi  a  state  of  pnrity,  or  to 
not  be  mixed  with  tungsten  on  account  of  ascertain  the  quantity  of  alloy  it  may  con- 
the  infusibility  of  this  last  substance.  Mr.  tain,  it  is  exposed  to  a  strong  heat,  tojji^ether 
Hatchett  gives  the,  following  order  of  dif-  with  lead,  in  a  porous  crucible.  Tbis  opera- 
ferent  metals,  arranged  as  they  diminiKh  the  tion  is  called  cnpellation. 
ductility  of  gold ;  bismuth,  lead,  antimony,  After  gold  lias  passed  the  capel,  it  may 
arsonic,  sdnc,  cobalt,  manganese,  nickel,  tio,  still  contain  either  of  tlie  other  perfect 
iron,  platina,  copper,  silver.  The  fin^t- three  metals,  platiua  or  silver.  The  former  i§ 
were  nearly  equal  in  effect;  and  the  platina  seldom  suspected;  the  latter  is  separated 
was  not  quite  pure.  by  tlie  operations  called  quartation  and 

For  the  purposes  of  coin,  Mr.  Hatchett     partuig.      For   all    these   operations   see 
considers  an  alloy  of  equal  parts  of  silver    Assaying. 

and  coipper  as  to  be  preferred,  and  copper        The  qnantity  of  alloy  is  never  considered 
alone  as  preferable  to  silver  alone.  as  part  of  the  value  of  metals  whidi  contain 

Gold  is  found  mostly  in  tlie   metallic     either  gold  or  silver.    In  estimating  or  ex- 
state,  thongh  generally  alloyed  with  silver,     pressing  the  fineness  of  gold,  tlie  whole 
copper,  iron,  or  all  three.     It  is  found     mass  spoken  of  is  supposed  to  weigh  24 
either  in  separate  lumps,  or  visible  grains,     carats  of  13  grains  each,  cither  real  f)r 
umong  the  sands  of  rivers,  in  many  parts  of    merely   proportional,    like    the    assayer's 
Europe  and  elsewhere.    The  quantity  is,    weights ;  and  tlie  pure  gold  is  called  fine, 
for  ^le  most  part,  insufficient  to  pay  the     Tims,  if  gold  be  said  to  be  23  carats  fine,  it 
cost  of  separating,  it ;  but  it  is  thought  to     is  to  be  understood  that,  in  a  mass  weigb- 
be  more  universally  diffused  in  sands  and     ing  24  carats,  the  quantity  of  pure  gold 
earths  than  any  otlier  metal,  except  iron,     amounts  to  23  carats. 
The  greatest  quantity  of  gold  is  imported        In  snch  small  works  as  cannot  be  assayed 
inta  Europe  fi-om  South  America.    Some     by  scraping  off  a  part,  and  cupelling  it,  the 
is  brought  from  the  East  Indian  islands     assayers  endeavour  to  ascertain  its  qimlitj 
and  China,  and  some  from  the  ^oast  of    or  fineness  by  tlie  touch.    This  is  a  method 
Africa.  The  principal  gold  mines  in  Europe     of  comparing  the  colour  and  other  proper- 
are  those  of  Hungary.    Some  sands  afibrd     ties  of  a  minute  portion  of  the  metal,,  with 
gold  by  simple  washing;  the  heavy  metallic    those  of  certain  small  bars  whos»composi- 
particles  subsiding  soonest :  but  when  it  is    tion  is  known.  These  bars  are  called  toach- 
bedded  in  earths,  or  stones,  these  substances     needlies;  and  they  are  nibbed  upon  the 
are  pounded,  and  boiled  with  one-tenth  of    black  basaltes,  which,  for  that  reason,  is 
their  weight  of  mercury   together   with    called  the  touch-stone.    Black  flint,  or  pot- 
water.    The  mercury,  ailer  a  certain  time,    tety,  will  serve  the  same  purpose.    Sets  of 
absorbs  the  gold,  and  may  be  separated  by     golden  needles  may  consist  of  pore  gold ; 
pressure  through  leathern  bpga,  and  sub-    pure  gold  twenty-three  and  a  half  carats 
sequent  distilhition.    Or,  otherwise,  if  the    with  half  a  cant  silver ;  twenty-three  carats 
sand  be  heated  red  hot,  and  quenched  in     gold  with  one  carat  silver ;  twenty-two  and 
water  several  times,  for  the   purpose  of    a  half  carats  gold  with  one  and  a  half  carat 
cracking  and  dividing  it,  and  the  whole  be    silver,  i|nd  so  forth,  till  Uie  silver  amounts 
then  melted  into  glass,  with  twice  its  weight    to  four  carats,  after  which  .the  additions 
of  the  oxide  of  lead  colled  litharge,  and     may   proceed   by   whole   cants.     Other 
charcoal  powder  be  then  added,  the  lead    needles  may  be  made  in  th«  same  manner, 
will  be  revived  in  the  metallic  state,  and     with  copper  instead  of  silver ;  and  other 
will  carry  the  gold  along  with  it.    By  ex-    sets  may  have  the  addition,  consisting*  eittirr 
posore  to  a  proper  degree  of  heat,  vrith    of  equal  parts  silver  and  copper,  or  such 
access  of  air,  the  lead  may  again  be  eoo-     proportions  as  the  occasions  of  business 
verted  into  litharge,  and  the  gold  will  be     require. 

left  pure.  This  hist  operation  is,  in  fiict.  In  foreign  countries  where  trinkets  and 
a  method  of  assaying  sands  which  contain  small  works  are  required  to  be  submit^  to 
gold,  rather  than  of  obtaining  it  from  them  the  assay  of  the  tonch,  a  variety  of  needles 
in  the  large  way.  are  necessary ;  hot  they  are  not  much  used  in 

Gold   is  also  found  in  certain  martial    England.    They  afford,  however,  a  degree 
pyrites  in  Sweden  and  elsewhere;   fi'om    of  information  which  is  more  considerable 
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thiB  might  at  tint  be  expected.  The  at-  be  used  flat,  as  it  is  withoat  iphming,  in 
tentive  issayer  not  only  compares  the  co-  certain  ^tofii,  laces,  embroideries,  kc. 
loor  of  the  stroke  made  upon  the  touch-  Gold  tlu^eadj  or  spun  gold,  is  a  flatted 
stone  by  the  metal  imder  examination  with  gold,  wrapped  or  laid  over  a  thread  of  silk, 
that  produced  by  his  needle,  but  will  like-  by  twisting  it  with  a  wheel  and  iron  bob- 
wise  attend  to  the  sensation  of 'roughness,  bins.^ 

dfynes9,  smoothness,  or  greasiness,  which  Manner  of  tbrming  gold  vrire  and  gold 

the  texture  of  the  rubbed  metal  excites  thread,  botli  round  and  flat.    First,  an  in- 

when  abraded  by  the  stone.    When  two  got  of  silver,  of  24  pounds,  b  forged  into  a 

strokes,  perfectly  alike  in  colour,  are  made  cylinder  of  about  an  inch  in  diameter:  then 

upon  the  stone,  he  may  then  wet  them  it  is  drawn  through  eight  or  ten  holes  of  a, 

with  aqtuufortis,  which  will   affect  them  large,  coane,  wire-drawing  iron,  both  to 

Yery  differently  if  they  be  not  similte  com-  finish  the  round&ess,  and  to  reduce  it  to  about 

positions ;  or  the  stone  itself  may  be  made  three-fourths  of  its  former  diameter.    This 

red  hot  by  the  fire,  or  by  the  blowpipe,  done  tliey  file  it  very  carefully  all  over  to 

if  thin  black  pottery  be  used,  in  which  take  off  any  filth  remaining  on  the  forge ; 

case  the  phenomena  of  oxydation  will  differ  then  they  cut  if  in  the  middle ;  and  thus 

according  to  the  pature  and  quantity  of  make  two  equal  ingots  thereof,  each  about 

the  alloy.  26  inches  long,  which  they  draw  through 

Gold  ores  may  he  assayed  in  thetoioist  several  new  holes,  to  take  off  any  inequalities 

way  by  pounding  them  very  fine,  weighing  the  file  may  have  lefV,  and  to  render  it  as 

a  determinate  portion,  and  attempting  their  smooth  and  equable  as  possible, 

solution  in  nitrie  acid,  which  will  dissolve  The  ingot  thus  Ar  prepared,  tliey  heat  it 

the  matrix  if  it  consist  of  calcareous  earth ;  in  a  charcoal  fire;  then  taking  some  gold 

or  if  it  be  sulphate  of  lime  the  powder  may  leaves,  each  about  four  inches  square,  and 

be  digested  in  aqua-regia  as  long  as  any  weighing  twelve  grains,  theyjom  four,  eight, 

metallic  substance  is  taken  op ;  after  which  twelve,  or  sixteen  of  these,  as  the  wire  Is 

th«  gold  may  be  precipitated  by  an  addition  intended  to  be  more  or  less  gilt,  and  when 

of  sulphate  of  iron,  vrhich  will  cause  it  to  they  are  so  joined  as  only  to  form  a  single 

fiill  down  in  the  metallic  state.  leaf,  they  mb  the  ingots  reeking  hot  with  a 

Tlieprincipaluseofgold  is  as  the  medium  burnisher.    Tliese  leaves  being  thus  pre> 

of  exchange  in  coin,  for  which  it  has  been  pared,  they  apply  over  Ihe  whole  suriace  of 

chosen  to  occupy  the  first  place,  on  account  the  ingot,  to  the  number  of  six,  over  each 

of  Its  scarcity,  its  great  weight,  and  its  not  other,  burnishing  or  rubbing   them  well 

beiDg  subject  to  tarnish.    The  gold  coins  of  down.    When  gilt,  the  mgots  are  hud  anew 

Great  Britain  contun  eleveb  parts  of  gold  in  a  coal  fire ;  and  when  raised  to  a  certain 

and  one  of  copper.    See  Coin.  degree  of  heat,  they  go  over  them  a  second 

Gold  is  likewise  used  in  gilding.    See  time,  both  to  solder  the  gold  more  perfectly 

GiLOiMO.  and  to  finish  the  polishing.  .  The  gilding 

The  other  ases  of  gold,  in  laces,  &c.  are  finished,  it  remains  to  draw  the  ingot  mto 

sufficiently  known.  wire. 

Gold  beaimg.    See  Gold.  In  order  to  this,  they  pass  it  through  20 

Gold  imre,  a  cylindrical  ingot  of  silver,  boles  of  a  moderate  drawnig-iron,  by  which 

teperticially  gilt,  o^  covered  with  gold  at  the  it  is  brought  to  the  thickness  of  the-  tag  of  a 

lire,  and  afterwards   dimwn   successively  lace :  fi-om  this  time  the  ingot  loses  itsname, 

through  a  great  number  of  little  round  holes  and  commences  gold  vriie.    Twenty  holet 

of  a  wire-drawhig  iron,  each  less  than  the  more  of  a  lesser  iron  leaves  it  small  enough 

other,  tiO  it  be  sonetnues  no  bigger  than  for  the  least  iron ;  the  finest  holes  of  which 

a  hair  of  the  head.    It  may  be  observed,  last  scarcely  exceedmg  the  haurofthehead, 

that  before  the  wire  be  reduced  to  this  ex-  finish  the  work. 

cessive  fineness,  it  is  drawn  through  above  To  dispose  tlie  wire  to  be  spdi  on  silk, 

an  hhndred  and  forty  dilierent  holes,  and  they  pass  it  between  two  roUera  of  a  little 

that  each  time  they  draw  it,  it  is  rubbed  mill :   these  rollers  are  of  nicely  poliihed 

alresb  over  with  new  wax,  both  to  ftrilitate  steel,  and  about  three  inches  m  diameter, 

its  passage,  and  to  prevent  the  silver's  ap*  They  are  set  very  close  to  each  other,  and 

pearhig  through  it.  turned  by  means  of  a  handle  fostcned  to 

Gold  vire  JIafM,  it  the  former  wire  one  of  them,  which  givea  motion  to  the 

flatted  between  two  rolltrs   of  polished  oflier.    The  gold  wire  in  passing  between 

•tcel,  to  fit  it  to  be  span  on  a  stick,  or  t»  the  Iwo^  is  rendered  quite  flat,  hot  iHthoot 
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Uwog  way  thing  of  iti  gilding,  and  is  ren*    hm  one  put  of  silver  and  anotiif  r  of  copper  ; 
dmd  80  exceedingly  thin,  and  flexible,  that     that  of  2S  carats  has  half  a  part,  t.  e.  halT 
it  is  easily  spun  on  silk  thread,  by  means  of    a  twenty-fourth  of  each.    See  Carat. 
a  hand  wheel,  and  so  wound  on  a  spool  or        GOLDEN  numbcTf  in  chronology,  a  nam- 
bobin.  ^  her  shoMring  what  year  of  the  moon's  cycle 

GOLDFINCH. '  See  Frinoiixa*  ^py  given  year  is.    See  Chronology. 

'     Gold  nze.    See  Size.  I^e  role  for  finding  Uie  golden  number 

GOLDSMITH,  or,  as  some  choose  to  'is  this;  add  one  to  the  given  year^  and  di- 
express  it,  tiboer-tmithf  an  artist  who  makes    vide  by  19,  the  quotient  is  the  number  of 
▼esseb,  ntensiisy  and  ornaments  in  g|||d  and    cycles  which  have  revolved  since  tlie  corn- 
silver,  mencement  of  the  Christian  ers,  and  the 

The  goldsmith's  work  is  either  performed  remainder  vrill  be  the  golden  number  for 
in  the  mould, or  beat  out  with  the  hammer,  the  given  year:  the  golden  number  for 
or  other  engine.    AH  wor|«  that  have  laised     ,8^^1809-^1  ^        *  ™mber  of 

iigures  ^re  cast  m  a  mould,  and  afterwards     .  19  ^ui««  ^ 

{Mlisbed  and  finished :  plates^  or  disheiy  of    cycles,  and  b  the  remainder  will  be  the  got- 

silver  or  gold  are  beat  out  fi-om  thin  flat  den  number:  when  tliere  is  no  remainder 

plates;  and  tankurds,  and  other  vessels  of  the  golden  number  is  19. 
that  kind,  are  formed  of  plates  soldered        GkiLDEN  rod.    See  Solidago. 
together,  and  their  mouldings  are  bieat,  no.t        Golden  rule^  in  arithmetic,  is  also  called 

cast.    The  bosoiesf  of  the  goldsmiths'  for-  the  rule  of  three,  and  the  rule  of  propor- 

merly  required  much  more  labour  than  it  tion.     See  Proportion,  and  Rule  op 

does  at  present;  for  they  were  obliged  to  Three. 

hammer  the  metnl  from  the  ingot  to  the        GOMPHIA,  in  botany,  a  genbs  of  the 

thinness  they  wanted:  but  tliere  are  now  Decandria  Moaogynia  class  and  order.  £s- 

invented  flatting-mills,  which  reduce  metals  sential  character :  calyx  five^leaved ;  coroUa 

to  the  thinness  that  is  required,  at  a  very  fi ve-petalled;  berries  two,  on  a  large  re- 

sniall  expeuce.    Tlie  goldsmith  is  to  make  ceptacle;  seed  solitary.    There  are  tifrea 

his  own  moulds,  and  for  tliat  reason  ought  species. 

to  be  a  good  designer,  and  lave  a  taste  in        GOMPHRENA,  in  botany,  globe  mic- 

sculpture :  he  also  ought  to  know  enough  of  ranth,  a  genus  of  the  Pentandria  Digynta 

-metallurgy,  to  be  able  to  assay  mixed  me-  chos  and  order.    Natural  order  of  Ama- 

tals,  and  to  mix  the  alloy.    The  goldsmiths  ranthi,  Jussieu.    Essential  character :  calyx 

in  London  employ  several  liands  under  them  coloured,  outer  three-leaved  |  leaflets  two, 

for  the  various  articles  of  their  trade:  such  conveiging,  keeled;  petals  rude,  villose ; 

are  the  jeweHer,  the  snuff-box  and  toy-ma-  nectary  cylindtic,  five-toothed ;  style  dovea 

ker,  the  silver  turner,  the  gilder,  the  bur-  half  way ;  capsule  onfr4ceded.    Thece  ai« 

nisher,  the  chaser,  the  refiner,  and  the  gold-  pine  ipedes. 

beater.  GONATOCARPUS,  in  botany,  a  genot 

Gold,  mesotc,  that  applied  m  pannels,  on  4ke  Tetrandria  Monogynia  dass  and  order, 

proper  ground,  distributed  into  squares,  k>-  Essential    character :     corolla   four-deft ; 

MOges,    and  .other   compartments,  part  drape  eight-cornered,  one-seeded.    There 

whereof  is  shadowed  to  heighten  or  raise  |s  only  one  spedes;  viz,  G.  micranthns. 
the  rest.  GONDOtA,  in  naval  arrhitectore,  a  flat 

Gold,  <AeU,  that  used  by  the  illmnineis  kind  of  boat,  very  long  and  narrow,  chiefly 
to  write  gold  letters.    It^is  made  with  the  .  used  on  the  canals  at  Venice, 
parings  of  leaf-gold,  and  even  of  the  leaves        GONG,  m  music,  an  instrument  used  in 

themselves, .  reduced  into  an  impalpable  China,  is  made  of  a  metal  composed  of  sil- 

powder,  by  grindmig  on  a  marble  with  honey,  ver,  lead,  and  copper,  and  its  shape  is  a 

After  leaving  it  to  uiflise  some  time  in  aqua-  sort  of  drcniar  concave^    The  tone  is  loud, 

fortis,  they  putit  in  shells,  where  it  sticks,  harsh,  and  chmgmg.    It  is  i^ever  introduced 

To  use  it  they  dilute  it  vrith  gum-water,  or  except  on  occasion  of  giving  a  national  cast 

soap-water.  ^  ^  to  the  music  in  which  it  is  employed,  or  to 

Gold,  pare,  that  purged  by  fire  of  all  its  awaken  snQ>riae,  and  rooie  the  attention  of 

impurities,  and  all  alhiy.     The  moderns  the  company.  »  ^ 

frequently  caU  it  gold  of  S4  carats,  but  in        GONIOMETRY,  a  method  of  measor- 

reality  there  is  no  such  thing  as  gold  so- very  uoig  angles  with  a  pair  of  compasses,  and 

pare,  and  there  b  always  wanting  at  least  a  that  vrithont  any  scale  whatever,  except  uk 

Unarter  of  a  carat.     Gold  of  f  S  cants  ^individed  senildrde.Thus2  having  any  angl% 
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drawn  apoB  paper  to  be  meuiire4»  produce  Hiere  are  ^vt  species,  of  which  O.  pecte- 
one  of  the  sides  of  the  an^le  backwards  be*  nde  is  qnadruignlar,  pellncid,  with  sixteco 
hind  the  ang^nlar  point ;  then  with  a  pah"  of    q>herieal  molecules.    It  is  found  in  pare 


fine  compasses  describe  a  pretty  brge 
semicircle  from  the  angular  point  as  a  cen- 
tre, catting  the  sides  of  the  proposed  angle, 
which  will  mtereept  a  part  of  the  semicircle. 
Take  then  this  mtercepted  part  very  ex- 
actly between  the  points  of  the  compasses, 
and  turn  them  snccessively  over  opon  the 
arc  of  the  semicircle,  to  find  how  often  it  is 
contained  in  it,  after  which  tiiere  is  com- 
monly some  remahnier :'  then  take  this  re- 
mainder in  the  compasses,  and  in^ltke  man- 
ner find  how  of^en  it  is  contained  in  the 
last  of  the  mtegral  parts  of  tlie  first  arc, 
with  agam  some  remainder  c  find  in  like 
manner  how  often  this  last  remainder  is . 


water :  molecules  oval,  nearly.eqiHil  in  size, 
set  in  a  qoadrangohir  membrane  like  dia^ 
monds  in  a  ring,  the  lower  ones  larger  than 
the  rest 

GONORRHOEA.    See  Mbdicinb. 

GOODENIA,  in  botany,  so  called  in 
honour  of  the  Rev.  Samuel  Goodenougfa,  P. 
R.  S.  a  genus  of  the  Pentandria  Monogy- 
nia  class  and  order.  Natural  order  of  Cam- 
pamilaceae,  Jjpssien.  Essential  character: 
corolla  longitadinally  cloven  on  the  upper 
side,  exposing  the  organs  of  fractification ; 
border  five-deft,  leaning  one  way;  anther 
linear;  stigma  cup-shaped,  'dilated ;  capsnla 
tw<M;eUed,  two-valved,  with  a  parallel  par- 


contained  in  the  former;  and  so  on  conti-    tition;  seeds  many,  imbricated.    There  are 


nually  till  the  remainder  become  too  small 
to  be  taken  and  applied  as  a  measure.    By 
this  means  is  obtained  a  series  of  quotients, 
or  fiactional  parts,  one  of  another,  which 
being  properly  reduced  into 'one  fraction, 
give  the  ratio  of  the  first  are  to  the  semi- 
circle, or  of  the  proposed  angle  to  two 
right  angles,  or  180  degrees,  and  conse- 
quently that  angle  itself  in  degrees  and  mi- 
nutes.    Tlras,  suppose  the  angle    BAC 
(Plate  VI.  Hiscel.  fig.  4.)  be  proposed  to 
be  measored.    Produce  BA  out  towards 
/,  and  firdm  the  centre.  A,  describe  the 
semidrde  mhe  fi  in  which  a  b  is^the  mea- 
sure of  the  proposed  an^le.    Tkke  «  6  in 
the  Compasses,  and  apply  it  Amv  times  on 
the  semicircle,  as  at  6,  c,  d,  and  t;  then  take 
the  remainder  /  e,  and  apply  it  back  upon 
e  d,  which  is  bnt  once,  ds.  at  g ;  again, 
take  the  remainder  g  d,  and  apply  it  five 
times  on  f  f,  as  at  /^,  i,  fe,  f,  and  m;  lastly, 
take  the  remainder  m  r,  and  it  is  contained 
jiist  two  times  in  m  I.    Hence  the  series  of    generaOy  suspected  as  robbers,  or  suchM» 
quotients  is'4,  1,  5,  f ;  eonseqoently  the     speak  eontemptnons  words  of  inferior  ma* 
fourth,  or  last  arc,  e  nf;  is  4  the  third,  m  I  of    W^*"^*  ■•  j»tices  of  the  peace,  mayors, 

]       &c.  not  befaig  in  the  actual  execntion  of 
^d;  and  therafore-the  third  arc,  g^d,  is  — ,    thdroflicea  ;  or  of  inferior  oificen  of  jus- 

or  ,^ths  of  the  second  arc,  ef;  and  ther^     •*<*>  "»  constables,  &c  being  in  the  actual 
fore,  again  this  second  arc,  ef^  is  — *  or  U 
€€the  first  arc,  a  b ;  and  consequently  this 


nine  spedes.    These  plants  are  all  natives 
of  New  Sooth  Wales,  about  Port  Jaokson. 

GOOD  bekmiour,  in  law.  ^^^rety  for 
good  behavioOr,  is  the  bail  for  any  penoii^ 
good  conduct  for  a  certain  time  :  as  surety 
lor  the  peace  is  a  recogntiance  taken  by  a 
competent  judge  of  record  for  keeping  the 
King's  peace.'  ^ 

Justices  of  the  peace  may  also  bind  per- 
sons of  evil  fiune  to  their  good  bdiaviour,* 
SiC.  MkJSdward  Iir.  c.  1.  This  statute 
being  penned  in  snch  general  words,  seems 
to  empower  justices,  not  only  to  bind  over 
those,  niio  seem  to  be  notoriously  trouble- 
some,  and  likely  to  break  the  peace,  as 
eves«droppers,  &c.  but  aho  tliose  who  are 
publicly  scandalons,  orcontnmersofjustic^ 
&c.  as  haunters  of  bawdy-houses,  or  keepers 
of  lewd- women  in  thdr  own  houses,  com- 
mbn  drunkards,  or  those  who  ^sleep  in  the 
day,  and  go  abroad  in  the  night,  or  such  as 
keep  snspidons  company,  or  such  as  are  ' 


fint  are,  a  6,  is  >-,  or  {}ds  of  the  whole 

semidrclea/.  Bnt^  of  160^ are 37^ <), 
or  37^  8'  d4jf',  which  therefore  is  the  niea* 
sure  of  the  angle  sought. 


execution  of  their  oflice ;  bnt  it  seems  that 
rash,  quarrelsome,  or  unmannerly  vrords, 
spoken  by  one  private  person  to  another, 
unless  they  directly  tend  to  a  breach  of  the 
peace,  ^ve  not  snflldent  cause  to  bind  a 
nan  to  his  good  behavionr. 

GOOGINGS,  ha  naval  affiun,  certah^ 
clamps  of  iron  or  other  metal,  bolted  on  tho 
stem-post,  on  which  to  bang  the  radder; 


GONIUM,  m  natural  history,  a.f  enos  of  for  this  purpose  there  is  a  hole  in  each  of 
the  Vermes  Infiaoria.  Worm  very  simple,  them  to  recdve  a  correspondent  spindle^ 
flat,  anguhu-,  inviiibla  to  the  naked  eya.     boltod  on  the  back  of  die  rudder,  which 


GOR 

tarns  thereby  as  on  hio(i^.    There  are  te-  * 
▼enil  googings  on  a  ship*ft  posts  and  rudder, 
'according  to  her  size,  and  on  these  the  rud- 
der is  supported  and  traverses. 

600LE,  in  law  books,  signifies  a  breach 
in  a  sea-banky  or  wall. 

GOOSE.    See  Anas. 

Goose  berry.   See  Rtbes. 

Goose  neck^  in  a  ship,  a  piece  of  iron 
fixed  on  the  end  of  the  tiller,  to  which  the 
laniard  of  the  whip-staff,  or  the  wheel  rope 
comes  for  steering  the  ship. 

Goose  tdngf  in  the  sealangnage.  When 
ashipsaiM  before,  or  with,  a  quarter- wind 
on  a  fi-esh  gale,  to  make  the  more  haste, 
they  launch  ont  a  boom,  and  sail  on  the 
lee^ide ;  and  a  sail  so  fitted,  is  called  a 
goose>wing. 

GORUIUS,  innatnral  history,  kmr-wormf  * 
a  genus  of  tiie  Vermes  Intestiua  class  and 
order*  Body  ronnd,  filiform,  equal,  smooth. 
There  are  live  species.  G.  aquaticus  is 
from  four  ^o  six  inches  long,  of  a  pale  brown 
colour,  b^iit  daiker  at  the  extremities :  it  is 
found  in  stagnant  waters,  and  twists  itself 
into  various  contortions  and  Imots,  and  it  is 
said  that  if  it  is  handled  without  caution, 
it  will  inflict  a  bite  that  occasions  the  whit- 
low. G.  filum  is  found  in  the  bark  of 
old  wooden  water-pipes.  G.  lacteos  is 
white  and  opaque;  found  in  stagnant  wa- 
ters ;  when  touched  it  contracts  itself  in 
a  moment,  and  afterwards  expands  as  sud- 
denly. 

GORDONIA,  in  botany,  UMolUf-bt^y  so 
called  fi-om  Mr.  James  Gordon,  an  eminent 
nursery  man,  a  genus  of  the  Monadelpbia 
Polyandria  class  and  order.  Natural  order 
of  Columnifersp.  Mahraceae,  Jussien.  Es- 
sential character :  calyx  five-leaved ;  petals 
five,  united,  at  the  base  by  means  of  the 
nectary;  filament  inserted  into  the  necta- 
/  ry ;  capsule  superior,  five-celled ;  seeds 
iringed.    There  are  three  species* 

GORE,  m  heraldry,  one  of  the  abate- 
ments, which,  according  to  Goillim,  de- 
notes a  coward.  It  is  a  figure  consisting  of 
two  arch  lines  drawn  one  from  the  sinister 
chief,  and  the  other  from  the  sinister  base, 
both  meeting^n  an  aente  angle  in  the  mid- 
dle of  the  fess  point. 

GOREING,  in  the  sea-language,  sloping. 

'  A  shil  is  cut  goreing,  when  it  is  cut  sloping 

*     by  degrees,  aund  is  broader  at  the  clue,  tlian 

at  the  earing^  as  all  top-sails  and  top-gallant 

tails  are. 

G6RGB,  in  fortification,  the  entnmce  of 
the  piatfonn  of  any  work. 
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-  GORGED,  in  heraldry,  the  bearing  oC  a 
crown,  coronet,  or  the  like,  about  the  neck 
of  a  lioo,  a  swan,  &c.  and^in  tliat  case  it  is 
said,  tlie  lion  or  cygnet  is  gorged  with  a 
ducal  coronet,  &c*  Gorged  is  also  nsetl 
when  the  gorge,  or  neck  of  a  peacock, 
swan,  or  the  like  bird,  is  of  a  different  co- 
lour or  metal  from  thensst. 

GORGON lA,  in  natural  history,a  gema* 
of  the  Vermes  Zoophyta  class  and  order* 
Animal  growing  in  the  fi>rm  of  a  plant  ; 
stem  coriaceous,  t:orky,  woody,  Lomy,  cm- 
bony,  composed  of  glassy  fibres,  or  like 
stone,  striate,  tapering,  ditated  at  the  base, 
covered  with  a  vatcnUir  or  cellular  flesh  or 
bark,  and  becoming  spongy  and  finable  when 
diy ;  mouths  or  florets  covering  thesnriace  oT 
the  stem  and  polype  bearing.  There  are  about 
forty  species,  of  whidi  the  following  are  found 
in  the  European  seat,  v>s«  O.  pkcomna  : 
branching'bothways^vrith  flexnoos,  rarely 
anastomosing  branches,  covered  with  conic 
florets.    Tlie  stem  is  erect,  the  )>rancliea 
flattish,  bending  towards  each  other;  flbrets 
surrounded  at  the  top  with  small  spines. 
G.  anceps :  slightly  branched,  with  com^ 
pressed  stem  and  branch^,  each  wifli  rows 
of  florets  along  both  margins.    It  inhabit* 
the  American  and  British  coasts,  nearijr 
two  feet  high;  flesh  cailcareous;  bone  of 
homy  leathery  texture ;  when  recent  of  n 
fine  violet  colour,  but  when  diy,  yellowish 
or  white.  G.flabellum,  Venus's  to:  reticu- 
late Iritb  the  branches  compressed  on  the 
inner  side :  bark  yellow  or  pnrpUsh ;  bone 
black  and  horny.     It  inhabits  most  seas, 
uid  is  often  several  feet  bigli,  and  expanded 
into  a  Uirge  sudace  ;  trunk  and  branches 
pinnate,   and    by  means   of  tlie  smaller 
branches  blending   together,   forming  an 
elegant   kind  of  network ;   polype  with 
eight  claws.    See  Zoophytes. 

GORTERIA,  In  botany,  so  named  in 
honour  of  Dd\id  de  Garter,  a  genus  of  tlie 
Syngeuesia  Polygamia  Frustranea  class  and 
order.  Nauind  order  of  Compositse  Capi- 
tatae.  Corymbifenp,  Jussieu.  Essential 
character :  calyx  imbricate,  with  spiny 
scales  ;  corolla  of  the  ray  ligukte ;  down 
woolly;  receptacle  naked.  There  are  thir- 
teen species,  mostly  shrubby  plants  from 
the  Cape  of  Good  Hope. 

GOSHAWK,  the  English  name  of  the 
yellow-legged  fiilcon,  with  a  brown  back, 
and  a  while  variegated  breast.    Sec  Fal« 

CO. 

GOSSAMER  is  the  name  of  a  finefifany 
avbstance,  like  cobweb,  which  is  .sc«n  to 
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dmt  in  the  air  in  clenr  days  in  antanm,  tnd 
is  more  olwemible  io  Btabble-fieldB,  and 
upoq  fonoe  and  other  low  bashes.  This  is 
probably  fonoed  by  the  flying-spider, 
which,  in  traversing  the  air  for  food,  slioots 
oat  these  threads  from  its  anus,  which  are 
borne  down  by  the  dew,  &c. 

GOSSYPIUM,  in  botihiy,  English  eoi- 
iim,  a  genns  of  the  Mooadaiphia  Polyandria 
class  and  order.  Natural  order  of  Colnm- 
niferae.  MalvacesB,  Josweii.  Essential  cha- 
racter :  calyx  double,  outer  trifid ;  capsule 
foui^elled ;  seeds  wrapped  in  cottou.  lliere 
are  six  species.     See  Mahufacturb  V 

CMtOfL 

GOTHIC  8iyUy  in  architecture.     The 
chanicteristiei  of  this  manner  of  building 
are  pointed   arches,  greater  height  than 
breadth  in  the  proportions,  and  profuse  or- 
nament chiefly  derived  from  an  imitation 
of  the  leaves  end  flowers  of  phints.    The 
word  gothic,  by  which  it  baa  long  been  dia- 
thiguisbed  in  En^and,  has  lately  been  cod- 
ttdered  by  its  admirers  a»  a  term  of  re- 
proach applied  by  architects,  who  were  at 
a  loss  how  to  hnitate  its  excellenoepUi  order 
to  bring   it   into    disrepute,  the    former 
therefore  now  caU  it  the  pointed  style.    If 
we  were  to  judge  wholly  firOm  the  com- 
^     plete  oblivion  which  involves  the  origin  of 
gothic  architecture,    it  mu6t   follow  that 
architects  were  held  in  as  little  estimation 
about  the  time  of  Henry  III.  as  common 
masons  are  at  present ;  but  this  infortnce  is 
doubtful,  and  tlie  ^use  that  the  ntimes  ot 
.  the  most  eminent  have  not  reached  us  ihay 
be  more  correctly  attributed  to  .the  then 
and  subsequent  neglect  of  Uterature.  Writ- 
ing was  almost  exclusively  confined  .to  the 
cloister,  yet  the  monks  who  could  lies!  in- 
form us  of  their  architects  an<f  the  changes 
in  their  styles  were  unaccountably  silent  on 
the  subject,  an  instance  msy  be  cited  from 
Malcolm's   ^  liondiniom    Rcdivivum,'  in 
which  that  author  .introduces  a  legend  of 
the  building  of  the  priory  of  St.  Bartho- 
li^Bew,    Sroithfiehl,   written   imufediately 
after  the  death  of  Rahere  the  founder,  by 
a  monk  resident  tliere.    This  person  des- 
cribes the  manner  m  which  the  money  was 
nisedyand  many  miracles  performed,  but 
not  a  word  occurs  rekting  to  the  architect : 
Rahere  died  in  1174,  and  the  monkadds^ 
**  And  with  moor  ampliant  buildings  were 
the  skynnys  of  onr  ubermculys  dylatid  ;** 
we  may  therefore  suppose  that 'the  arclies 
imder  the  tower  whirh  are  partly  circubir 
io  tha  Saxon  style,  aitd  partly  pointady 
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were  some  of  the  first  essays  in  the  Ae|r 
mode  of  building,  and  erected  about  1200. 

Westminster  Abbey  was  began  by  Henry 
III.  in  1249,  this  beautifiil  ^diflce  is  a  com- 
plete and  regular  specimen  of  the  purest 
pointed  style,  it  is  consequently  periectly  fiur 
to  suppose,  that  the  interval  between  the 
above  dates  was  the  period  when  gothic 
architecture  superseded  its  heavy  and  taste- 
less predecessor.    That  it  soon  became'the 
favourite  mode  may  be  concluded  from  its 
adoption  in  all  tlie  additions  made  to  old 
churches  at  that  time,  which  is  discover- 
able in  an  instant  by  the  total  disagree* 
meat  of  the  proportions  and  ornaments. 
There  is  every  probability  that  the  first 
principles  of  the  style  ui  question  were 
derived  from  the  eastern  nations^  now  par- 
tially under  the  dommion  of  the  East  India 
Company,  where  there  are  many  bniidings 
dedicated  to  their  mode  of  worship  that  * 
night  abnost  be  called  gothic,  and  those 
are  certainly  very  antient.    llie  Romans 
had  explored  the  coasts  of  those  countries, 
and  their  remote  descendants  may  have 
seen  representations  of  the  stnictores  al- 
luded to  left  by  their  ancestors  and  adopt- 
ed them  with  alterations  in  some  fow  of 
the  earhest  specimens  of  Christian  churches. 
When  a  people  of  so  much  importance,  ia 
the  history  of  the  worid,  as  the  successon  of 
its  conquerors  mtroduced  any  pecnlmrity' 
in  their  m^mners  or  buildings  it  is  reason- 
able to  suppose  that  they  were  eageriy 
imitated  thioughont  Europe ;  hence  we  find 
that  a  few  centuries  produced  a  va#t  mnn* 
ber  of  chnrchesy  in  the  painted  style,  in  the 
Italian  States,  Germany,  Frimce,  Spain, 
&c.  &c.  though  it  nmst  be  admitted  that 
the  Utter  country  bein(^  conquered  by  the 
Moors,  may  have  in  some  measure  operated 
to  introduce  an  imitation  of  their  mosques^ , 
wliich  are  very  like  gothic  architecture. 

Such  are  the  conjectures  whidi  natuially 
follow  the  consuleration  of  this  subject,  an4 
yet  they  may  be  altogether  erroneous  aa 
much  might  be  said  to  induce  a  suppoai* 
tion  that  the  pointed  style  was  gradually 
mvented  by  the  abberration  of  the  peodl 
and  compasses,  or  similar  inatrumenta 
of  ingenioiis  architecis,  who  having  ob- 
served intersected  arches  in  some  very 
antient  Roman  buildings,  of  Grecian  archi* 
tecture,  admired  their  effect  and  followed 
them  as  fundamental  principles  in  naw 
designs.  This  speculation  may  be  support* 
ed  by  referring  to  an  engraving  by  Marco 
SaMleler,  representing  the  rains  of  the  Terma 


GOT 

diDiodetiano,  which  shews  the  penpeetWe 
of  a  long  passage  very  simiter  to  the  aile 
of  a  cborcb,  where  the  roof  is  made  com- 
pleiely  and  decidedly  gothic  by  the  inter- 
section of  arches  throughout 

Some  enquirers  as  to  the  ori^  of  the 
style,  have  thought  that  the  first  idea  of 
high  pointed  ailes  was  tak^n  (ram  avennes 
of  lo^  trees,  the  branches  of  which  inter- 
weaving suggested  the  rich  ribs  and  tracery 
of  the  later  specimens  of  the  art,,  but  this 
is  mere  conjecture  and  fancied  resem- 
■bUnce. 

One  of  tlie  most  plansiMe  reasons  fbr 
supposing  the  invention  gradual,  is  the  find- 
ing of  mterlaced  arcades  on  the  sides  of 
Saxon  biiildingSy  intimating  an  inclination 
to  deviate  from  tlie  semicircle  of  that  style. 
(See  plate  Gothic  ARCHiTEcnmE,  fig.  1.) 
The  pointed  arch,  as  has  been  mentioned, 
itttennibgled  with  the  circular  in  the  ribs 
or  groins  of  the  roof,  and  lastly  occurr^ 
the  plain  and  positive  pointed  manner,  the 
eariiest  instances  of  which  have  very  little 
decoration  compared  with  the  more  modem; 
indeed  the.raptd  increase  of  ornament  may 
be  traced  in  our  numerous  and  magnifi- 
dent  cathedrals,  till  their  introduction  ope- 
rated to  render  the  gothic  style 'too  ex- 
pensive for  continuance. 

That  this  taste  was  imported  into  England 
from  the  Continent  will  not  admit  of  a 
doubt,  but  it  is  absurd  to  suppose  that 
architects  and  masons  were  imported  with 
it,  as  certain  authors  have  imagined  ;  it 
would  be  just  as  erroneous  to  say  that  be- 
cause Somerset  House  has  a  general  re- 
semblance to  continental  palaces  the  archi- 
tect and  his  masons  came  from  thence. 

It  is  impossible  to  treat  this  subject  me- 
thodically, as  the  principles  of  the  gothic 
are  simply  those  mentioned  at  the  com- 
mencement of  the  article ;  indeed  tlie  vari- 
eties and  caprices  often  observable  in  the 
game  building  set  all  mles  at  defiance,  and 
yet  there  are  numbeit  of  regular  structures, 
the  parts  of  which  correspond  exactly. 

One  of  .the  arcades  in  the  choir  of 
Oloocester  cathedral  is  seventeen  feet 
wide,  the  columns  on  its  sides  are  fifty- 
seven  feet  high,  and  the  arch  from  the 
capitals  to  the  point  twenty-one  feet;  a 
circular  arch,  aperture,  or  vrindow  into  ano- 
ther part  of  the  church,  in  the  same  arcade, 
Ims  tibe  following  proportions, 'width  twelve 
leet,  and  the  hei^t  fifteen  leet.  The  west 
front  of  the  same  church  hds  a  great  central 
windowy  and  two  bteialy  those  ccrtamly 
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should  be  of  the  same  dimensions  to  pre- 
serve the  necessary  uniformity,  but  that  is 
not  the  fiict,  one  being  sixteen  feet  wide 
and  thirty-one  high,  and  the  other  twenty- 
nine  feet  high  and  twelve  wide. 

Two  segments  of  a  circle  meeting  at  tlia 
tops  make  the  pointed  arch,  (see  fig^  2.) 
to  improve  the  nskedness  of  tliis  figure,  the 
inveutore  introduced  the  section  of  a  qua- 
trefoil,or  figure  formed  of  four  leaves,  with- 
in the  arch,  (see  fig.  3.)  and  ribs  or  borders 
sometimes  raised,  and  at  others  excavated ; 
each  of  those  were  aftervrards  enriched  by 
pierced  tracery,  see  fig,  4.. 

The  windows  were  bounded  by  numa- 
roos  piUars  with  beautifiil  capitals  of  foliage, 
and  intersected  by  perpendicular  and  hori- 
contal  ban  or  muHions,  the  fonner  of 
which  turned  into  delicate  ramifications 
and  filled  tiie  arch,  (see  fig.  5.) ;  painted 
glass  rendered  those  extremely  grand  when 
viewed  within  the  structure,  mouldings  or 
cornices  almost  universally  divided  the  dif- 
ferent ranges  of  windows,  the  doors  of  the 
casement  neariy  roadi  tlie  lower,  and  the 
angles  above  the  arch  are  adorned  ^vith 
tracery,  see  fig.  6. 

The  windows  are  separated  by  buttresses, 
which  vary  in  breadth,  depth  and  solidity, 
according  to  the  fiincy  of  the  architect, 
and  are.  fireqnently  very  magnificent,  as 
they  «dmit  of  being  pierced  into  an  aoich, 
as  (in  fig.  7.),  in  order  that  they  may  con- 
tribute to  the  support  of  two  walls  on  dif- 
ferent lines,  and  are  decorated  with  ntclies 
under  finetted  canopies,  statues  and  pin- 
nacles, see  fig.  8. . 

Battlements  extend  alopg  the  summits 
of  tlie  walls,  those  are  of  difierent  lunds, 
see  fig.  9,  \^ 

The  interior  generally  exhibits  three 
ranices  of  arches  in  each  arcade,  the  lowest 
are  bounded  by  a  strong  pilbir,  with  othen 
more  slender  filleted  round  it;  from  the 
capitals  of  those  arise  the  first  arch,  dirce 
of  the  small  pillars  ascend  to  the  spring  of 
the  roof;  the  second  range  of  ardies  open 
into  a  gallery,  and  tlte  upper  are  windp»i 
(see  fig.  11.)  which  exhibit  the  tracery  or 
ribs  from  the  pillars  on  the  roof.  Fig.  if  ,1S» 
14, 15, 16, 17,  shew  a  variety  of  ornaments 
peculiar  to  the  gothic  or  pointed  style  of 
architecture. 

GOUANIA,  in  botany,  so  call^  in  ho- 
nour of  Antoine  Oouan,  M.  I>.  a  gcsius  of 
the  Polygamia  Monoecia  class  and  order, 
^atnrsl  ^rder  of  Rhamni, ' Jnssieu.    Esscn- 
t^J  chs^acter :  hermaphrodite,  calyx  fivo^. 
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dth ;  corolla  none ;  utlien  five,  nndor  a 
Yoil  i  style  tiiree-deft ;  fruit  inferior,  tri- 
partite: male,  nmilar,  but  withoot  germ 
and  stigma.  There  is  only  one  species, 
vis.  O.  domingensis,  cfaavsticky  a  native  of 
St*  Domingo  in  the  woods. 

GOy£RNM£NT,  in  genera^  is  the  po- 
lity  of  a  state,  or  an  orderly  power  consti- 
tuted for  tfa^  public  good. 

Gvil  goTemment  was  instituted  for  the 
preservation  and  advancement  of  mens' 
civil  interests,  and  for  the  better  security  of 
their  lives,  liberties,  and  properties.  The 
use  and  necessity  of  government  is  such, 
that  there  never  was  an  age  or  country 
without  some  sf  rt  of  civil  authority ;  but  as 
men  are  seldom  nnanimous  in  the  means  of 
attaining  their  ends,  so  their  diflference  in 
opinion,  in  relation  to  government,  has 
produced  a  variety  of  forms  of  it  To  enu- 
merate them  would  be  to  recapitulate  the 
history  of  the  whole  earth.  But  they  may, 
in  general,  be  reduced  to  one  of  these 
beads;  either  the  civil  authority  is  delegated 
to  one  or  more,  or  else  it  is  still  reserved 
to  the  whole  body  of  the  people ;  whence 
arises  the  known  distinction  of  government 
into  monarchy,  aristocracy,  and  democracy. 
See  AaiSTOCRACT,  Cohstitction ,  Dbmo- 

CRACT,  &C. 

A  mixed  government  is  composed  by  the 
combination  of  tibe  simple  forms  of  govern- 
ment which  have  already  been,  or  will 
heieafter  be,  described;  and,  in  whatever 
proportion  each  form  enters  into  the  con- 
stitution of  a  government,  in  the  jame  pro- 
portion may  both  the  advantages  and  evils, 
which  htve  been  attributed  to  that  form, 
be  expected.  Ibe  government  of  this 
country  is  unquestiouably  a  mixed  govern* 
nent,  though  by  some  writers  it  is  denomi- 
nated a  limited  monarchy.  It  is  formed  by 
a  combination  of  the  three  regular  species 
of  govemmeflt ;  the  monarchy  residing  in 
the  King,  the  aristocracy  in  the  House  of 
Peers,  and  the  republic,  being  represented 
by  the  Hou^  of  Commons.  Tte  perfec- 
tion intended,  and,  vrith  regard  to  the 
United  Kingdoms,  in  a  considerable  degree 
effected,  is  to  unite  the  advai^tagea  of  the 
several  simple  forms,  .and  to  exclude  the 
incottveniencics.  **  For,  as  with  us,**  says 
Sir  William  Bhwkitone,  *<  the  executive 
power  of  the  faiws  is  lodged  io  a  single  per- 
son, they  have  all  the  advantages  of  strength 
and  dispatch  that  are  to  be  found  in  tiie 
most  absolute  monarchy ;  and  as  the  legis- 
lature of  the  kingdom  is  entrusted  to  three 
^lltinct  poweii,  entufely  independent  of 
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each  other:  first,  the  King;  secondly,  the 
Lords,  spiritual  and  temporal,  which  is  an 
aristocratical  assembly  of  persons  selected 
for  their  pi^ty,  their  birth,  their  wisdom^ 
their  valour,  or  their  property ;  and,  thirdly, 
the  House  of  Commons,  freely  chosen  by 
the  people  from ,  among  themselves,  which 
makes  it  a  kind  of  democracy ;  as  this  ag- 
gregate body,  actuated  by  different  spriiigSy 
and-  attentive  to  different  interests,  com- 
'poses  the  British  Parliament,  and  has  the 
supreme  disposal  of  every  thing ;  there  can 
be  no  inconvenience  attempted  by  either  of 
the  three  branches,  but  will  be  withstood 
by  one  of  the  other  two ;  each  branch  be- 
ing armed  with  a  negative  power  sufficient 
to  repel  any^iimovation  which  it  shall 
think  inexpedient  or  dangerous."  See  Mo- 
il archy. 

GOUGE,  an  instrument  or  tool  used  by 
divers  artificers,  being  a  sort  of  round  hol- 
low cbissel  for  cutting  holes,  chaimels, 
grooves,  &c.  either  in  wood  or  stone. 

GOUST,  or  Gout,  signifies  taste  or  skil) 
in  poetry,  painting,  SiC, 

GOUT.    See  MsDiaiiR. 

GRACE,  in  music,  either  in  vocal  or  in* 
strumental  performances,  oonsbts  not  only 
in  giving  due  place  to  the  decorative  addi- 
tions, but  m  tliat  easy,  smooth,  and  natural 
expres9ion  of  the  passages,  which  best  con- 
veys the  beauties  of  the  composition,  and 
forms  one  of  the  principal  attribotes  of  a 
good  performer. 

GRADUATE,  a  person  who  has  taken  a 
degree  in  the  university.    See  Dbgrbb. 
.  GRADUATION,  m  mathematics,,  the 
act  of  graduating  or  dividing  any  thing  Into 
degrees,  or  equal  parts. 

GRAFT,  or  Graft,  in  gardening,  a  scion 
or  shoot  of  a  tree  inserted  into.another,  so' 
as  to  make  it  yield  fruit  of  the  same  nature 
with  that  of  the  tree  from  whence  the  graft 
was  taken.  See  Gardbvino,  Buddino, 
Sec. 
•  GRACULA,  the  grdlie,  in  natural  his* 
tory,  a  genus  of  birds  of  the  order  Picse. 
Generic  character :  tiie  bill  convex,  thick, 
sharp-edged,  somewhat  naked  at  the  base; 
nostrils  small,  near  the  base  of  the  bill; 
tongue  entire^  rather  sharp  at  the  end) 
cfaiws  hooked  and  sharp.  No  'species  of 
this  bird. is  found  in  Europe.  Ibere  are 
thirteen  species,  of  which  we  shall  notice 
the  following :  G.  kelegiosa,  or  the  minor 
grakle,  is  of  the  siie  of  a  bfaickbird,  is 
found  in  various  districts  of  the.East  Indies, 
and  almost,  in  every  island  beyond  the. 
Gangat.    It  b  r^dertd  familiar  irith  0i« 
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'ftteafeat  cue,  and  tanglit  to  apetk  with 
greater  ftcili^  than  even  the  pairot,  and 
also  enooneei  its  words  with  more  distiDct- 
nev.  It  feeds  on  berries  and  fniits,  and  is 
particttlarly  partial  to  cherries.  When  re- 
fosed  its  wishies,  it  is  stated  to  express  sonnds 
of  disappointment  and  vexation  extremely 
like  the  crying  of  a  child. 

The  panuliscea  tristis  is  rather  larger 
than  the  former,  and  inhabiu  the  Philippine 
Islands.  It  is  exceedingly  voracious,  and 
has  been  known  to  swallow  a  yoong  rat 
nearly  two  inches  long,  after  beating  it 
against  the  wires  of  its  cage  to  soften  iL  It 
alights  on  the  backs  of  oxen  in  its  nncon- 
fined  state,  and  devonn  tlie  vennin  which 
annoy  them.  These  birds  are  particularly 
fond  of  grasshoppers,  and  are  stated  to  have 
been  imported  into  the  Isle  of  Bourbon, 
purposely  to  extirpate  those  consuming  in- 
fects vrhtch  they  have  effectiudly  accom- 
plished. Being  vis  they  are,  however^  highly 
prolific  birds,  devouring  every  species  of 
Iruits  and  grain,  and  occasionally  entering 
pigeon-bouses  and  destroying  the  young, 
the  inhabitants  of  the  ishmd  have  often 
fbond  their  depredations  greater  than  those 
«f  the  enemy  which  they  were  called  in  to 
exthpate« 

G.  quisculay  or  the  purple  grakle,  inha- 
bits Ouolina,  and  other  parts  of  North 
America,  and  also  the  Island  of  Jamaica. 
It  is  a  very  considerable  nuisance  to  the 
farmers  of  those  countries,  by  scratching  up 
the  maize  seed  almost  as  soon  as  it  is  j>ut 
into  the  ground.  When  the  leaf  appeals, 
these  purple  daws,  as  they  are  calfed,  will 
often  tear  op  the  plant  by  the  roots;  and 
vrhen  the  maixe  is  ripe  they  commit  their 
depredations  upon  it  in  immense  flocks, 
insomuch  that  premiums  have  been  occa- 
sionally given  for  the  destruction  of  them. 
They  are,  howeveiv  extremely  serviceable 
by  devonrmg  msecta.  They  pass  the  great- 
est part  of  the  winter  in  swamps,  overhung 
with  woods ;  from  vrhich,  on  days  of  fine 
weather,  they  make  their  appearance 
nbrund.  Their  flesh  is  far  from  being  ex- 
cellent-, but  their  notes  are  melodioaa. 

GRAIN,  the  name  of  a  small  weight, 
-4he  twentieth  part  of  a  scruple  in  apothe- 
caries weight,  and  the  twenty-foitrth  of  a 
pennyweight  troy.   SeeWnoHT. 

A  grahi-weight  of  gold-bullion  is  worth 
about  two-pence,  and  that  of  silver  half  a 
far  thmg. 

Geain  also  denotes  tlte  component  par- 
ticles of  stones  and  metals,  the  veins  of 
woody&c.  Hence  cxoss-giained,  or  against 
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the  gram,  Is  contrary  to  the  fibres  of  wood, 
&c. 

GRAINING  bogrdf  among  cnrriers,  an 
instrument  called  also  a  pnmmel,  used  to 
give  a  grain  to  their  leather.    See  Curry- 

IMG. 

GRAMMAR.  1.  The  grammar  of  any 
language  is  a  set  of  rales  and  observationa, 
duecting  to  tlie  proper  use  of  the  sorts  of 
words  composmg  that  hoguage.  These 
rules  are  founded  upon  the  general  usage  of 
good  vrriters ;  and  after  this  is  ascertained, 
it  is  customary  for  those  who  are  desiroua 
of  speaking  and  vrriting  correctly,  to  be 
uniformly  guided  by  it  Gramipariana, 
then,  do  not  make  a  hmguage;  but  they 
are  formed  by  an  enlightened  view  of  the 
language,  and  afterwards  direct  the  employ- 
ment of  it 

'9.  The  art  of  grsmmsr  is  sometimea  «il- 
vided  mto  four  parts:  Orthography,  Ety- 
mology, SynUx,  and  Prosody.  The  first 
and  last  of  these  have  nothing  to  do  with 
grammar,  except  so  far  as  they  rehite  to  tlie 
grammatical  dmnges  made  on  difierent 
sorts  of  words.  Etymology  refers  to  the 
arrangements  of  the  sorts  of  words,  and  to 
the  various  changes  vrhich  are  made  upon 
them.  Syntax  directs  the  employment  of 
ohose  changes,  and  the  situation  of  the  dif- 
ferent sorts  of  words  in  a  sentence. 

S.  Hitherto  grammar  has  been  spoken  of 
as  an  art,  but  it  is  In  no  way  our  intention 
to  enlarge  upon  it  in  this  view.  Those  vrbo 
wish  to  study  it  in  order  to  guide  their  use 
of  the  Enalisfa  hngoage,  vre  refer  to  Mr. 
Mufvay's  **  Grammar,**  and  Dr.  CYombie'S 
work  on  **  Etymology  and  Syntax  ;*  and  tk 
the  latter,  many  valuable  riMnarks  will  be 
fbund^  respecting  scientific  grammar.  Con- 
sidered as  a  science,  grammar  has  for  iu 
object  those  principles  on  which  its  rules 
are  founded.  Scientific  grammar  discusses 
the  grounds  of  the  classification  of  words, 
and  investigates  the  reasons  of  those  proce- 
dures which  the  art  of  grammar  lays  down 
for  our  observance. 

4.  Grammar,  as  an  art,  refers  only  to  par- 
ticular languages ;  because  it  would  be  im- 
possible to  lay  dovm  any  system  of  rules 
which  would  apply  to  two  languages.  We 
may  point  out  in  wliat  respects  the  gram- 
mars of  two  hinguages  agree ;  but  we  can- 
not form  a  common  grammar  for  both.  To 
a  certain  extent,  the  principles  of  scientific 
grammar  are  general,  and  some  of  them 
may  be  said  to  be  universal.  The  laws  of  the 
human  mmd  are  the  same  in  all  al^es,  and 
in  all  nations^  and  of  thoae  causey  which  have 
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called  fortli  its  energies,  many  tmf  e  operated  fbrmed,  and  proceeded  towards  matority^; 
tmivenaUy.  Whatever  hare  been  the  variety    ^and  that  soch  diatinctionB  are'by  no  means 
of  temss,  andof  the  modification  and  arrange-  to  be  extended  beyond  the  present  employ- 
ment of  them,  the  grand  objects  of  men,  ihent  of  words.    ]t  is  necessary,  for  oonre- 
in  the  Ibnnation  and  extension  of  langmige^  nience  and  dispatch,  that  we  arnmge ;  bot 
have  been  the  same, — to  communicate  their  arrangement  must  not  supersede  further  ox- 
•eonations,  their  jodipnents,  their  reason-  amination.  The  fact  is,  that  originally  there 
toics;    to   express   the    objects   of   their  could  have  been  but  one  sort  of  words,  the 
tbooghts,  and  the  changes  and  connexions  names  of  the  objects  of  onr  sensations  and 
observed  among  them, — and,  to  do  this  with  ideas.    From  these  all  others  must  have 
tliapatch.    This  has  produced  great '  nni-  sprung ;  but,  without  words  expressing  mf- 
formity  in  the  general  principles  of  Ian-  firmationj  language  must  have  moved  very 
gnage.    But  the  connexion  between  words  slowly,  and  often  have  been  very  ambi- 
and  thoughts  n  arbitrary,  as  well  as  the  guous;  and  therefore  we  may  reasonably 
oKMle   of    connecting   words   themselves,  suppose,    that  the  ever   active   principle 
Hence,  with  much  uniformity,  we  meet  of  association  would  soon  transform  nomnt 
with  much  variety :  and  hence,  univeml  or  into  eerftf ,  hy  making  them  in  ceitain  situa- 
even  general  grammar,  must  be  confined  tions  expressive  of  aliirTOation.'    From  these 
within  very  narrow  limits  till  the  phenome-  two  clanes  all  the  rest  have  fpmng ;  and 
na  of  a  vviety  of  famgnages  have  been  ex-  though  it  is  desirable,  and  even  necessary, 
amined,  and  their  correspondence  with  each  for  the  grammarian  to  arrange,  it 'should 
other,  as  weU  as  their  diversities,  ascertain*  ever  be  carefully  bom^  in  mind,  that  his  ar- 
ed.    For  some  of  those  more  general  prtn-  raUgements   respect   the   present  contri- 
ciples  which  may  be  regarded  as  the  ibim-  vances  of  language ;  and  that  he,  who  wou^d 
dation  of  language  in  general,  we  refer  our  look  into  the  causes  of  tliese  contrivances, 
readers  to  the  articles  LANouiOB,  and  the  must  retrace  the  steps  Which  have  been 
<>ngiii  9f  Alphabetiad  Writing  :  we  shall  trodden,  and  see  what  were  the  procedures 
here  content  ourselves  with  making  the  phi-  oC  those  periods  when  language  was  merely 
losophy  of  our  own  language  our  principal  the  child  of  necessity,  not  the  organ  of  long- 
obiect,  tboucrh  we  may  occasional^  be  led  established  and  intricate  associations.    The 
to  state  the  more  general  principles  of  gram-  philosophy  of  language  is  one  branch  of  the 
luar,  and  derive  onr  illustrations  from  other  philosophy  of  mind,  and  neither  will  be 
languages.    Soch  a  mode  of  procedure  may  fully  understood  till  both  are. 
contribute  to  render  the  practical  use  <^       7.  The  objects  of  sense  and  Intellect  are, 
onr  own  fauguage  more  clear  and  certain.  in  reality,  nothing  more  than  properties,  or 

collections  of  properties.    The  mind,  how- 

O/the  Arrangement  of  Words.  ^^^^^  resorts  to  a  support  fin-  those  proper- 

5.  The  first  object  of  scientific  grammar,  ties;  something  by  which  they  ar^  connect- 
is  to  form  an  arrangement  of  the  sorts  of'  ed;  in  which  they  exist:  and  this  we  call 
words  composing  a  hngnaga.  Ilkhingoages  sa&iUcMe.  As  far,  however,  as  this  word 
which  admit  of  various  changes  in  the  fbrm  has  any  meaning,  it  signifies  nothing  more* 
of  words  to  denote  dnnges  of  meaning,  the  than  a  coUeetum  of  properties  existing^  or  cu-- 
arrangement,  in  a  great  degree,  is  pointed  pnUe  ff  existing,  iadependentlif  of  other  pro- 
out  for  the  granmnirian;  and  a  technical  perfies.  These  properties  may  be  consider- 
classificatioB  will,  in  such  cases,  have  a  de-  ed  cslteidtMly;  or  they  may  be  thought  and 
dded  superiority  over  one  ^founded  purely  spoken  ot^  .though  they  canpot  ^exist,  septh 
upon  aetentific  principles.  In  languages  nUety.  We  can  think  pf  no  material  sub- 
like our  own,  we  are  less  shackled  by  ^e  stance  which  does  not  possess,  at  least,  two 
contrivances  of  art ;  yet  our  arrangenients  properties ;  no  visible  object,  for  instance, 
ouxht  to  have  in  view  the  advantage  of  can  be  without  colour  and  extension;  but 
practice.  we  can  think  of  extension  and  of  colour  se- 

6.  The  true  principle  of  classification  parately,  that  is,  we  can  direct  the  atten- 
seems  to  be,  not  essential  differences  in  the  tion  of  tibe  mind  to  each  of  them  exdu- 
oricin  or  signifioation  of  words,  but  the  sively,  of  the  other  properties  with  which 
mode  in  which  they  are  employed.  It  it  may  be  connected.  This  separate  or  ex- 
should,  however,  be  steadily  kept  in  view,  elusive  attention  of  the  mind  is  called  nb- 
that  all  distinctions  among  tlie  sor)s  of  straetwn.  It  is  a  very  simple,  though  a  very 
words  have  gradually  arisen  out  of  the  cir-  difficult  operation  of  tLe  mind.  It  is  often 
camstances  in  which  language  has  been  confounded  with  gca<r«ttz«HoN ;  but  though 
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tsMroBtA  in  every  act  of  generaliAtioii,  it  mode  adopted  by  children,  and  penofaf 

may  ht  exercised  altogether  indepeadeutiy  speaking  to  them ;  and  probably  was  ao 

of  i  t  ^  nni  venally  in  the  early  periods  of  language ; 

•  8.  The  names  of  substances  are  called  bat  we  feel  tlu|t  we  want  more.    Suppose 

^nUmiatUwea ;  the  ftaaMi4>f  properties  with-  Geoige  to  say,  **  The  person  speaking  hopea 

out  refereoee  to  the  substances  of  which  the  person  spoken  to  is  well,  Sec. ;  it  would 

Uny  form  a  part,  are  called  abstract  mum,  be  perfecuy  ustelligible,  and  answer  CTeiy 

To  every  name  comprfeliended  under  tliese  purpose  but  that  of  dispatch.    Tliat  would 

two  classes,  the  teim  noun  is  applied.    A  be  effected  by  using  some  short  words  of 

noon  ia  said  to  be  increased  or  diminislied  equivalent   signification ;  such  are  /  and 

ill  eomprehension^  when  the  number  of  ideas  thou,    I  has  the  same  force  as  the  person 

denoted  by  it  is  increased  or  dimhxished  ;  speaking,  thou  as  the  pereon  spoken  to ;  ex-^ 

and  in  extension,  when  tfie  nunUfer  ofoitjeets,^  cept  Uiat  /  and  thou  are  limited  to  the  in*^ 

to  which  it  can  be  applied,  is  increased  or-  dividuals  actually  speaking  or  addressed, 

dimiiti^ed.    Those  single  words,  which  are  or  supposed  to  be  so  speaking  or  addressed, 

added  to  nouns  to  vary  their  comprehen-  These  words'  are  then,  strictly  speaking, 

sion,  or  to  vary  or  detennine  their  exten-  noum;  but  as  they  are  used  for  names  of 

aion,  are  called  adnouns.    From  these  si-  peisous,  they  are  called  pronouns,  that  ia, 

milar,  yet  generally  distinct  objects  of  dif-  for-noune.  Again,  suppose  we  wi«h  to  speak 

ferent  adnouns,  arise  Xwo  grand  classes,  ad-  of  some  person  or  tlUng,  which  we  have  be- 

jeetives  and  restrietivee:  the  former  varying  ^ore  mentioned,  in  such  a  manner  as  will 

the  comprehension  of  the  conjoined  nonmi  ^  dqnote,  that  we  have  before  mentioned  that 

the  hitter  varying,  sometimes  determining,  person  or  thing,  instead  of  merely  repeat- 

the  extension  of  them.   Ii^  one  mode  of  tlie  tog  the  word,  as   *'  James  is  gone,  and 

apphcatiott   of  the   tefm,   adjectives  are  James  will  come  back  ;*'  in  which  case  it 

noons ;  for  they  afe  the  namej  of  properties;  is  loft  to  an  inference,  which,  in  many  casea, 

and,  as  will  be  seen  in  Language,  origi-  would  be  a  doubtful  one,  that  the  hitter  re- 

sally  they  were  nonns ;  bnt  since  they  are  ferred  to  the  same  person  ^ss*  the  former, — 

not  employed  alone,  tike  substantives  and  ive  might  say  "  Juines  is  gone,  and  the  atdd 

abstract  noons,  to  denote  the  objects  of  James  (or  the  soitf  person)  will  come  back," 

thought  or  discourse,  it  is  preferable  to  or,  "and  A^will  come  back."    Here  it  is 

class  them  with  words  whose  use  and  em-  obvions,  tliat  he  not  only  supplies  the  place 

ployment  is  similar.   Fonnding  onr  arrange-  of  ^&  name,  on  which  account  it  might  be 

ment  on  the  use  and  mode  of  employment  called  a  pronoun,  but  has  a  distinct  re- 

of  words,  we  ioclnde,  under  tlie  jiead  of  ference  to  the  person  having  been  before 

nouw,  tliose  words  only  which  denote  sub-  mentioned.  In  a  sunilar  manner,  she  means 

stances  and  properties,  without  being  con-'  the  female  person  spoken  of;  and  it,  the 

nected  with  o\hcr  words.    This,  of  course,  thing  spoken  of.    These  words,  with  their 

includes  substantivet  and  abstract  nouns ;  plurals,  are  all  called  pronouns,  and  though 

tmt  excludes  adjectives.  they  obviopsly  either  come  under  other 

9.  We  constantly  find  it  necessary  to  sorts  of  words,  or  are  abbreviations  for  one 

speak  of  ourselves,  to  address  othen,  or  to  ^  ^^^  of  them,  yet  they  are  at  present  so 

speak  of  others.    If  we  wish  to  sp^k  of  distinct  and  important  in  their  use,  that 

ourselves,  or  to  address  others,  we  imme-  ^^y  require  a  separate  dass.    Pronouns, 

dtately,find,  that  we  must  either  mention  ^^'  ""^  words  used  Ibr  the  names  of  p^r* 

the  names  of  the  individuals  concerned,  or  "^"^  ^^  thuigs,  connected  with  the  idea, 

use  some  words  not  belonging  to  ourselves  ^^^  ^^7  ^o  either  speaking,  spoken  to,  or 

or  them,  as  individuals,  but,  as  the  persons'  before  spoken  o£ 

speaking,  or  spoken  to.  How  mnch  to  be  10.  We  cannot  advance  one  step  m  Ian- 
preferred  the  Utter  method  is,  a  slight  at-  guage,  without  leading  our  hearers  or  rea- 
tention  to  the  subject  will  show :  George  ders  to  the  mference,  that  certain  ideas  are 
might  say  to  James,  **  George  hopes  that  connected  in  our  minds,  or  that  we  .believe 
James  is  well,  and  that  James  will  come  certam  objects,  properties,  or  events  to  be 
and  see  George  very  soon :"  but  there  is  no-  connected.  The  connecting  link  in  hm- 
thing  in  this  which  shews  tlmt  George  is  the  guage  need  not  always  be  stated ;  in  the 
person  speaking,  or  that  James  is  tlie  per-  infancy  of  language  it  could  not  exist,  and 
son  spoken  to ;  and  besides,  it  often  hap-  in  th^  hinguage  of  childhood  it  does  not  ex- 
pens,  that  the  names  of  tlie  parties  in  con-  ist  Words  are  joined  together,  and  it  is 
vcmtioo  ar^  mutually  unknown.    It  m  flie  easily  undentood|  that  the  conesponding 
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i^ett  are  comiected  in  the  mind.    **  Mam-  anotiier  dan  of  words  hate  arisen^  wfaiehi 
ma,  milk  good,"  would  sorely  be  uider-  from  (lie  long  disuse  of  the  original  forms  of 
atood  by  any  one ;  and,  in  similar  cases,  them,  hav«j  lost  their  peculiar  characterise 
depending  upon  the  ease  of  inference,  the  tics,  and  are  now  regarded  as  independent 
nnctent  writers  left  it  to  the  mind  of  the  of  them.    They  are  now  osed  to  -connect 
reader  to  fbnn  it  for  himself.    But  how  words,  'or  sentences,  or  words  and  len- 
alowlj  and  how  ambtgnously  commtmica-  tences ;  and,  in  general,  point  oat  soma 
tioo  wonld  proceed,  withoot  some  appro-  particubur  kind  of  connexion.    From  the 
printed  link  of  connection,  any  one  may  be  employment  of  them,  they  may  be  tenned 
convinced,  by  leaving  ont  of  a  few  sen-  connsctives  ;  and   nnder  this  class,  we 
tences  those  words,  which,  in  oar  language,  comprehend  those  words  whicli  are  usually 
aerve  that  purpose,  and  which,  in  all  Ian-  denominated    Prepositions   and   Conjnnc- 
guages,  are  necessafy  to  render  an  afiirma-  tions.    The  distinction  between  ^ese  two 
tioa  complete.    The  intelligent  reader,  to  soru  of  Connectives,  ismerely  technical ;  the 
whatever  other  account  of  such  words  he  latter  requiring  after  tliem  a  peculiar  form 
may  have  been  accustomed,  will  perceive,  of  the  pronoun,  and  of  the  noun,  in  lan- 
tlmt  we  refer  to  Yerbs.  The  essential  quality  guages  in  which  the  noon  admits  of  flexion, 
of  a  YBUB  is,  to  express  affirmatiou,  when  14.  We  feel  obliged,  very  much  against 
joined  vrith  the  subject  of  the  affirmation,  onr  inclination,  to  admit,  as  an  eighth  dass 
Whenever  a  word  expresses  it,  that  word  is  of  words,  somet>f  those  which  are  usually 
a  verb :  if  in  any  case  it  does  not  express  denominated  interjections,    Words«  of 
it,  it  ceases  to  be  a  verb.    That  it  does  ex-  this  sortare  of  very  little  importance,  and  . 
press  affirmation  is,  doubtless,  by  an  in-  by  many  are  thought  undeserving  of  the 
ference  of  the  mind;  in  itttlf  considered,  it  name  of  words.    Some  are  wpoliaUary  ex- 
can  only  be  the  name  of  some  quality  or  pressions  of  grief,  or  joy,  or  surprize,  or 
drcnmstance  of  its  subject ;  but  by  being  some  other  strong  emotion :  and  some  may 
frequently  employed  with  such  inference,  housed  with  the  in^mfiMi  of  informing  others 
and,  in  the  hiter  periods  of  langmige,  being  what   emotions   are  in  the  mind  of  the 
invested  with  peculiarities  of  flexion,  it  ac-  speaker  or  writer.    The  former  set  have 
quires  a  character  difierent,  in  appearance  no  more  right  to  be  called  words,  tlian  the 
at  least,  from  that  of  the  noun,  and,  in  many  sigh  of  sorrow,  the  groan  of  pain,  the  hingh 
instances,  is  appropriated  to  convey  the  in-  of  mirth,  «&c.,  which  no  one  calls  words ; 
ference,  tJmt  something  is  aflirmed  of  its  for  words  are  voluntary  vocal  sounds,  em- 
subject,  ployed  to  express  our  ideas  to  others.   The 

11.  From  verbs,  or  rather  horn  the  aoaa-  latter  set  are  generally  found  to  be  parts  of 
stale  of  verbs,  in  which  they  d^ot  express  sentences,  or  single  words  of  the  before  men- 
affimwtion,  a  new  cfaus  of  words  is  fonned,  tioned  sorts.  Our  great  philosophical  ety- 
partaking  of  the  characteristics  of  the  noim  mologist,  Mr.  Home  Tooke,  has  traced  the 
and  adjective,  and  agreeing  vrith  verbs  in  origin  of  the  greater  part  of  them ;  and  the 
the  accidental  circftmstance  of  requiring  few  that  remain,  will  probably  be  hereafter 
after  them  a  peculiar  form  of  pronouns,  traced  by  some  of  those  grammarians  who 
These  vrorda  are  called  participles.  are  treading  in  his  steps. 

12.  In  the  same  manner  as  it  is  found  We  now  proceed  to  a  few  remarks  on 
needful,  for  the  purpose  of  accurate  and  ^'"ch  of  these  sorts  of  words :  onr  limits  will 
expeditious  comnmnication,  to  rtnploy  allow  of  veiy  little  amplification,  and  vrill  * 
words  to  modify  orTestrict  the  signification  enable  us  only  to  present  an  ontiipe  to  onr 
of  noons,  it  is  fonnd  at  least  convenient  to  readers.  Hiose  who  wish  for  fiuthcr  infor- 
appropriate  other  wends  to  modify  or  re-  mation,  we  l>eg  to  refer  to  the  article 
strict  the  signification  of  adnoons  and  verbs.  Grammar,  in  Dr.  Rees's  ^  Cyclopedia.*' 
These  are  caUed  adverbs,  which  are  to  be  t    /^r  n    xr 

regarded  as  a  chiss  of  words  formed  from  **  ^'**  ^*^^ 

nouns  or  adnouns,  and  used  to  express  15.  Those    words  which  are   mamet  of 

s^me  quality  or  circumstance  respecting  things,  and  whicli  can  stand  alone,  as  the 

the  action,  quality,  or  circumstance  de-  subject  of  an  affirmation,  are  eaUed  iVoaat: 

noted   by  verbs  ^r  adnoons.    They  are  this  chiss  of  words  has  two  grand  divisions : 

therefore  convenient  abbreviations,  which  nbttoMtivee  and  mbttract  momnt  (8.)    SuIh 

may  be   supplied   by  the  other  sorts  of  sf oaftrfs  are  the  names  for  substances.    AU 

words.  names  must  originally  have  been  names  of 

15.  Frooi  nouBSy  adnonoSy  and  veibsy  individuals;  the  axteosioo  of  tim  applica«. 
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tkm  of  them  niwt,  howeTer,  ba^e  been  im-  tojdendte  properties  leparfttA  from  &e«ther 

mediate.    The  difficulty  of  prodncing  a  propcrtie*  with  which  we  see  them  con- 

ereat  mmiber  of  distingnishabte  articulate  nected  in  natue,  tlie  origin  and  appropii»- 

Bounds,  and^  the  operation  of  the  associative  tion  of  »nch  names  must  have  been  veiy 

power,  first  led  to  generalization  j  conve-  gradual ;  and  the  contrivances  which,  in  the 

mence,  perhaps  we  may  justly  say  neces-  natural  progress  of  hngtiage,  have  been 

sityjed  to  its  extension  and  completion,  adopted  to  designatcseparate  properties,  are 

When  a  number  of  things  resemble  each  among  the  most  curious  procedures  of  the  art 

other  in  some  striking  particulars,  we  clan  of  mutual  communication.  Mr.  H.  Tooke, 

them  tocether  in  one  species,  and  give  to  who  has  indisputably  conducted  us  further 

the  species  a  name  whirJi  is  applicable  to  towards  an  acquaintance  vrith  the  causes  of 

every  individual  included  in  it.    When  se-  language  than  any  other  author  on  gram- 

▼eral  species  agree  in  some  common  pro-  mar,  considers  abstract  terms  as  (generally 

perti^we  refer  them  to  a  higher  class,  speaking)  «  participles  or  adjectives  used 

vi^ch  we  call  a  ceniis,  and  to  the  genus  .  vrithont  any  substantive  to  which  they  can 

nve  a  name  which  is  applicable  to  every  be  joined."    "  Such  words,"  he  observes 

species  and  every  iiidividmil  included  in  it ;  (Epea  Pteroenta,  vol.  ii.  p.  17)  "  compose 

and  thU  classification  we  extend  to  tlie  Ii-  the  bulk  of  every  language.    In  English, 

mits  of  human  knowledge ;  and  it  is  one  of  those  which  are  borrowed  from  the  I^tin, 

those  admirable  contrivances  which  are  Uie  French,  and  Italian  are  easily  recogmzed, 

result  of  necessity  or  of  casual  cireum-  because  those  languages  are  sufficiently  fii- 

stahces,  but  which,  being  extended  and  per-  mUiar  to  us,  and  not  so  fomiliar  as  our  own  : 

fected  by  science,  contribute  essentially  to  those  fi-om  the  Greek  are  more  striking ; 

the  progress  and  diffiision  of  knowledge,  because  more  unusnal:  but  those  which  are 

Bnt  though  it  is  necessary,  for  the  purposes  original  in  our  own  language  have  been  al- 

of  communication,  that  many  names  should  most  vrholly  overlooked,  and  are  quite  un- 

be  applicable  to  classes  of  individuals,  it  is  suspected."  A  large  proporUon  of  the  nouns 

also  necessary  that  there  should  be  others  which  he  thus  traces,  are  certainly  not  to 

capable  of  denoting  individoab,  without  the  be  considered  as  abstract  terms,  according 

circuitous  plan  of  nammg  the  general  term,  to  what  appears  to  be  the  customary  meaii^ 

and  tlie  distmguUhing  qualities  of  the  indi-  ing  of  that  appellation,  (such  as  view,  the 

Yidual ;  and,  accordingly,  we  find  in  all  Urn-  P^t  part  of  ©wr,  something  sent ;  teni,  the 

gnagH  numerous  woids,  which  apply  to  an  pwt  participle  from  tendo,  somethmg  $tretA' 

individual  only,  or,  at  least,  are  at  once  re-  ^0  w>d  others  certainly  require  more  ex- 

fcrred  both  by  speaker  and  hearer,  to  an  phmation  than  he  has  thought  right  to  give, 

individual.     Those   names   which,    when  (for  instance,  jroeidrace,  prwteni*,  laaoaiia, 

alone,  apply  to  a  number  of  individuals,  »«><*  »U  tlie  rest  of  the  tribe  of  qnaUties  ia 

we  csAled  general  temuy  appellaiites,  or  com-  «««  «n<*  <«<?^  ^W«h  he  considers  as  the 

tnott  fioiuu ;  and  those  wliicli,  when  alone,  «««*«  plurals  of  the  present  participles  of 

are  used  to  denote  particuku*  individuals,  •"*« «» »<>«»*^  *«.  without  shewing  us  why 

are  caUed  proper  ntmns.    Sometimes  proper  thmggfareueinff,  or  thhig$  not  ^/iiig,  have 

nouns  are  so  applied,  as  to  become  com-  acquired  the  force  of  the  above  words:)  but 

mon  nouns,  as  when  we  say,  the  Cnsars,  or  »  considerable  number  of  his  derivations 

the  Ptolemies.    Tliese  are  instances  of  the  aw  ▼«'y  satisfactory,  and  give  great  insight 

commencement  of  generalization ;  but  there  «to  the  procedures  of  language.  A  few  may 

is  another  mode  of  tlie  use  of  proper  nonns,  *>«  adduced  as  a  specimen  of  his  etymologies, 
which  is  more  illustrative  of  the  processes  SW«  is  the  past  participle  of  the  Anglo-Saxon 
actually  adopted,  in  employing  terms  origi-  ^^rb  fxylan,  to  dtride,/<»  make  a  d^erenee,  to 
naUy  denotmg  an  individual,  to  denote  diK^ra/anditsignifiesthatfaculty  by  which 
classes  of  individiuds,  who  resemble  him  in  things  are  properly  divided  or  $epamied  one 
some  strikhig  characteristics:  thus,  we  say,  fi^om  another.  Sorroir  is  the  past  parti- 
« the  Bacons,  the  Newtons,  and  the  Lockes,  «pte  ^  nPpani  ^  «*'»  to  aut$e  mUddef 
of  modem  times,"  meaning,  by  these  terms,  ^o,  and  is  the  general  name  for  any  thing  by 
all  those  individtmls  vrho  have  reeembled  which  one  is  vexed,  grieved,  or  miKkieted. 
Bacon,  Nevrton,  or  Locke,  respectively,     ^^^  »  the  past  participle  of  yni«an,  to 

in  the  mode  and  success  of  their  investiga-  <«^*«-  ^^^  »  ^^  P***  pa^tiople  of  fm- 
tion.  ^^  '^  "*^^  ^^'    I^^"'^  i*  the  prfSt  parti- 

16.  Though  it  seems  to  be  a  very  simple  ^ipleof  bepan,  to  judge,  to  decree. 
procedure  to  form  and  appropriate  names        17.  Another  class  of  abstract  nouns,  ek. 
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tliote  endiii^  in  ik,  hare  been  tneed  to  a    tion  of  o,  m«fii,  to  tbe  noiin,  probably  he* 
very  probable  on^in  by  Mr.  H.  Tooke :  be     cause  o  was  tlie  symbol  of  water,  and  de- 
coBsiden  them  as  the  third  pertom singular    noted  collection  and  plurality;  and  in  that 
of  verbs.    For  instance;  fnt/ik  (anciently     langnage  the  coalescence  has actoally  taken 
written  trmtethj  froiPlA,  tronihy  and  iroth^)     place,,  and  occasionally  undergone   some 
means,  what  one  trometkf  i.  e.  thfaiketh,  or    corruption.    Among  the  Chinese  tlie  plural 
firmly  believeth :  warm/A  means  that  which     a<ti«nct  has  not  yet  coalesced   with  the 
wtrmtih :  airengih  is  that  which  Hrmf^ethy    noon;  and  they  genenUy  denote  the  plural 
or  maketh  ouosfrsiy.   While,  however,  we     by  the  addition  ^mtii  to  the  singular.  Sup- 
agree  so  fiur  with  Mr.  Tooke,  we  cannot  go     posing  the  coalescence  of  pliml  adjuncts  to 
with  him  when  he  limits  our  acceptation  of    have  been  the  origin  of  the  changes  on 
words  to  that  in  which  they  were  first  em-    nouns  to  denote  plurality  of  meaning,  it 
played;  and  supposes  that  aU  the  compU-    does  not  necessarily  follow  that  all  plural 
.  rated,  yet  often  de6«ible  associations, which    changes  were  thus  formed.    The  change  of 
the  gradual  progress  of  famgoage  and  tntel-    form  produced  by  such  coalescence  in  some 
leet  has  connected  irf  th  words,  are  to  be  re-    cases  miglit  suggest  a  corresponding  change 
dnoed  to  the  standard  of  our  Ibrefiitbefs.  We    in  others,  though  the  change  might  not  be 
cannotavoidexpresthigour  belief,  that  he  has    exactly  similar.    Hence,  could  we  trace 
eitber  totally  overlooked,  or  greatly  neglect-    some  of  the  phiral  changes  to  art,  as  their 
ed  the  influence  of  the  principle  of  assoda-    earliest  origin,  it  would  weigh  little  against 
tion,  both  ui  tbe  formation  of  ideas,  and  in     the  general  principle.    We  shall^  however, 
tfaeoonnectnigof  them  with  words.  It  does    almost  universally  find,  that  the  extension 
not  fiillow,  that  beranse  the  ideas  connected    of  old  procedures,  rather  than  the  inventionr 
with  abstract  terms  are  not  what  Mr.  Locke    of  new  ones,  has  been  the  cause  of  afanost 
sapposed,  that  there  are  no  ideas  connected    9fi  even  of  the  artificial  changes  in  language, 
with  them,  but  that  tibey  are  merely  contri-    The  reamn  is  obvions :  besides  the  greater 
vanees  of  kuougoage.    Several  cbuses  of  ab-    ease  to  tbe  innovator,  it  would  be  much 
atract  noons  are  altogether  passed  over  by    more  intelligible  to  these  who  are  to  adopt 
Mr.  H.  Tooke;  and  we  regret  it,  because    his  innovation.  Even  the  philosopher  judges 
he  b  eminently  qualified  to  trace  the  origin    it  more  proper  to  follow  the  analogies  of 
•f  those  terminations  by  which  are  formed    his  koguage,  than  to  deviate  from  them 
the  names  ofqualities  considered  as  separata    where  he  knows  such  deviation  woald  be 
from  those  snhstanees  in  which  they  exist    an  improvement.    Except  as  for  as  is  die- ' 
One  dass  is  formed  by  the  addition  of  ness    tated  by  custom,  and  that  convenience  on 
to  the  adjective,  such  as  mhtfaiesv,goMbw!8t,    which  tbe  custom  has  been  founded,  there 
Ste,     Nm  is  the  Anglo  Saxon  naepy  or    is  no  reason  why  the  same  word  unchanged 
nepe,  signifying  nsM.    It  is  also  used  for    sboald  not  be  applicable  both  where  sue  and 
prsmsafwy;  as  in  SAser-ness,  Or^brd-ness,    where  «i«r»  are  meant:  why,  for  Instance,  we 
the  Nmif  Ste,  Joined  to  the  name  of  a    should  not  say  iw9  maa,  as  well  as  one  mm. 
quality,  it  denotes  that  the  quality  is  a  dis-    The  plural  form  may  be  applied  to  twe,  or 
tingniihing  feature  of  an  object;  itconse-    two  hundred,  or  any  indefinite  number; 
qoently  holds  it  up  as  an  olject  of  separate     now  is  there  id  the  nature  of  the  thing  a 
attention.  more  marked  distinction  between  one  and 

18.  We  now  proceed  to  tbose  changes  two,  than  between  two  and  two  hundred  ? 
which  are  made  in  the  form  of  nouns,  to  In  foct,  were  we  always  able  to  join  to  the 
exprem  a  change  of  signification ;  and  fint  noim  a  numeral,  or  some  other  adnoun  de» 
we  shall  attend  to  mimber.  In  speaking  of  fioting  number,  a  plural  form  would  be  on- 
the  objects  of  thoughtf  we  have  constant  necessary ;  but  it  is  fireqnently  desirable  to 
eccaiion  to  speak  of  one  er  more  of  a  kind ;  denote  plurality  where  the  number  is  inde- 
in  every  language  therefore  we  may  expect  terminate,  or  unnecessaiy  to  be  specified, 
to  find  a  variation  in  the  form  or  adjuneu  The  Chmc^  drop  their  phual  adjunct  wbaa 
of  nouns,  to  denote  unity  or  plurality.  To  there  is  another  word  of  pknlity  attached 
avoid  the  necessity  of  using  such  adjuncts,  to  tbe  noon.  We  do  not  go  upon  tfaesaae 
^  rather  in  consequence  of  the  coalescence  principle;  but  there  are  cases  in  which  we 
oC  them  with  the  doom,  owing  to  tbe  fke-  make  no  changes  to  denote  plurality,  as 
quent  use  of  them  in  connection  with  the  twenty  jmrnd  of  flour,  thirty  aaU  of  ships, 
WMBB,  a  change  of  form  has  taken  phKe  in  four  f*sasand,  &c.  Hmso  h»tanecs,  though 
most  cnlUvated  languages.  The  Hebrew  eontraiy  to  the  prevaUing  anatogy  of  our 
plurals  are  generally  fbmed  9y  the  addi-  langaege»oartidnly  do  not  oppose  thegene. 
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raT  principles  of  langnage ;  and  thongh  the  specnlator,  that,  in  this  and  other  instances, 
neglect  of  the  plural  tennination  in  such  langnage  will 'hot  bend  to  the  contrivances 
cases  is  ungrammatical,  it  probably  savours  of  the  technical  grammarian :  for  his  wish 
less  of  vulgarity  to^o  thus  far  with  the  mnl-  to  reduce  every  process  to  an  agreement 
titude,  than  of  pedantry  to  quit  the  beaten  with  a  standard  which  prejudice  only  can 
track.  There  are  other  instances,  how-  deem  perfect  would,  if  successful,  material- 
ever,  in  which 'the  use  of  the  same  word  ly  increase  the  difficnlties  of  grammatical 
both  in  a  singular  and  plural  acceptation  is  investigation.  Tlie  variation  of  our  nouna 
perfectly  legitimate ;  we  say  one,  or  twenty,  is  con6ned  to  the  denotement  of  one  rein- 
deer, aheepy  or  9wine,  If  there  must  be  a  tion,  that  of  property  or  psasesnoa;  and  it 
form  for  unity  as  distingnished  from  plnra*  is  therefore  with  great  propriety  called  the 
lity,  why  not  forms  to  denote  two  things,  possettwe  eate.  The  appeltation  gemiive 
three  things,  &c.P  Tliere  is  no  reason  hot  ease  is  sometimes  applied  to  it;  but  tiie 
hi  their  ioferior  utility  some  languages  have  force  of  the  Greek  and'  Latin  genitive  is  to 
a  form  for  duaUty ;  and  by  the  Greeks  this  denote  relation  in  general,  though  capable 
Ibrm  mu  carried  through  their  nouns,  ad-  of  specific  application,  and  is  exactly  equi- 
henns,  pronouns,  verbs,  and  participles,  valent  to  a  nonn  preceded  by  of»  The  pos^ 
lliey  had,  however,  no  scruple  in  using  the  sessive  case  of  a  noun  is  not  equivalent 
plural  form  for  two  things,  and  in  making  to  the  nonn  preceded  by  rff  except  where 
their  dnah  agree  with  plurals.  The  fiu:t  is,  the  lattler  has  die  specific  force  of  belonging 
the  distinction  between  one  and  more  than  to.  It  may  in  all  cases  be  represented  by  «f, 
one  is  more  useful  than  any  farther  dlstinc-  with  the  noun  following ;  but  the  latter  node 
tion.  The  indefinite  denotement  of  plnra*  of  expression  Cannot  in  many  instances  be 
lity  is  continually  serviceable ;  and  if  we  represented  by  the  possessive  case.  The 
wish  to  q>ecify  the  exact  number,  the  addi-  French,  Spanish,  and  Italian  languages  have 
tion  of  a  numeral  is  a  much  more  simple  no  cases  of  nouns:  \he  German  has  changes 
procedure  than  the  burdening  of  kmgnage  to  express  what  we  denote  by  ^and  to  ;  bnt 
with  a  number  of  distinc^ons,  which  would  these  changes  are  not  carried  through  all  the 
seldom  be  nsefol,  and  never  necessary.  nouns.  The  Latin  and  Greek  languages 
19.  In  every  department  of  knowledge  have  still  more  variations^  which  they  cany 
we  are  concerned  with  individuals;  and  through' all  their  variable  parte  of  speech, 
though  for  the  purposes  of  commnnication  except  the  verbs*  The  arrangement  of  these 
general  terms  are  not  only  convenient,  bnt  variations  is  the  work  of  art ;  and  the  appeU 
absolutely  necessary,  some  contrivances  are'  lations  of  cose,  or/ciUm,  and  dftWiisa, 
requisite  to  designate  individuals,  or  less  oi*  bending  frwn^  appear  to  have  gone  npon 
general  classes  of  individuals.    This  is  done  this  principle :  the  word  from  which  the 


by  means  of  adnouns,  or  by  stating  some  are  formed  was  represented  by  a  ^erpendi- 
connection  between  what  is  denoted  by  cular  line,  and  the  cases  by  lines  dedinang 
the  noun  and  some  other  substance  or  qua-  or  falling  from  it.  For  the  sake  of  oonve- 
Uty.  The  latter  is  accomplished  by  Jaxta*  nience,  the  nominative  and  vocative  are  de- 
position, by  prepositions,  or  by  equivalent  nominated  cases ;  and  from  the  alnyve  coa- 
cfaanges  v^  the  word  connected.  Hie  last  trivance  the  nominative  was  termed  the 
is  called  inflection,  and  the  word  so  changed  upngkt  caserand  the  other  cases  were  term- 
is  called  a  cote  of  the  noun.  In  English  we  ed  oblique.  The  namtiialies  is  the  name  itsdf. 
have  only  one  inflection  of  the  noon,  and  ,The  vocaHoSy  or  case  of  calling,  has  its  ori- 
two  of  the  pronoun.  Persons  who  think  gin  in  those  chaqges  in  the  pronunciation 
-  that  the  procedures  of  every  langiAge  mnst  wliich  arise  from  the  mode  of  utterance  in 
be  accommodated  to  the  grammar  of  the  calling  to  a  person :  4t  is  a  corruption,  or 

'  Greek  and  Latin,  strenuously  contend  for  an  abbreviation  of  tl|e  nominative.    We 

an  equal  number  of  cases  with  their's.    If  have  already  spoken  of  the  force  of  the 

case  mean  a  change  in  the  word,  to  denote  ^cmlive;  we  slmll  only  add  here,  that  we 

connection  with  other  words,  then  the  plan  have  in  English  one  procedure  exactly  Ver- 

of  our  language  cannot  be  accommodated  to  responding  to  it  in  force,  thongh  not  so  «ni- 

fhat  of  the  L^m :  if  q^  num,  fo  e  man,  dec.  be  venally  applied^  fix,  jnxtapositioa.    This  is 

considered  as  cases,  there  is  certainly  no  a  very  simple  and  intelligible  procedure. 

.  reason  why  the  same  appellation  should  not  To  connect  the  terms  iB  a  satisfactory  ex- 
be  given  to  every  noun  to  which  a  prepo-  '  pression  of  the  connection  of  the  things 
sition  b  prefixed,  and  then  we  shall  have  signified :  and  in  this  procedore,  as  in  the 
above  thhty  cases.    It  is  fortonate  for  the  genitive,  the  kind  «if  coonectioii  is  left  to  be 
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inferred;  ai  in  the  expreirions  iron  ore,  Frencli,  on  and  tf  h  are  indispBUby  abbrevia- 
iroQ  cliain,  iron  heat,  China  onmge,  boate  tions  oi  Ale  and  de  le:  we  can  trace  tlieir 
door,  &c.  The  theoretical  distioction  be*  conniption,  and  we  are  not  obliged  to  sup- 
tween  the  daffoe  and  meauaihoe  doea  not  ppae  greater  cormptiona  in  more  disputable 
appear  to  be  clearly  niaiiied ;  bnt'tbe  gebe>  Instances.  Wliat  it  the  'origin  of  the  po9- 
nd  ibrce  of  the  former  Is  to  denote  od^iiui-  aessive  termination  of  our  nouns  is  very  un* 
liMi,  and  of  the  latter  to  designate  the  word  certain.  It  is  obvioosly  the  corresponding 
■a  the  o^'cd  of  fiie  action  of  verba  and  their  Anglo  Saxon  termination ;  bat  what  ia  the 
deritati?ea.  As  to  the  ahhiwe,  there  is  origin  of  thatP  We  may  hope  to  receive 
acarcely  room  for  doubt  that  it  is  merely  a  light  upon  this  point,  when  the  third  part  of 
inmation  of  the  dative  form,  where  indeed  ^  Epea  Pteroenta"  is  hud  before  tiie  pub- 
it  haa  a  form  distinct  from  it.   Probably,  in  lie 

consequence  of  the  ellipsis  of  a  preposition,  SO.  Gender  is  a  distinction  of  substantives, 
this  form  has  by  degrees  become  the  de*  as  denoting  malea  or  females,  or  neither. 
Botement  of  tlie  canse,  manner,  or  instni-  The  names  of  males  are  said  to  be  of  the 
ment  of  an  action;  and  this  is  now  the  pri-  maimKne  gender  |  the  names  of  females, 
anry  force  ofthe  case  when  unattended  by  of  the  feminine  gender;  and  all  other 
prepoaitionB.  The  changes  which,  are  made  names  are  said  to  be  of  the  neuter,  that  is,  of 
to  denote  connection  have  been  formed  by  neither  gender.  The  purposes  even  of  ac- 
prafixittg  o^  affixing  letters  to  the  words  curate  communication  do  not  in  aH  cases 
themselves ;  and  they  might  have  been^aT-  require  any  denotement  of  gender,  and  ac- 
tntrary,  or  gradually  produced  by  the  coa-  cordingly  we  find  many  words  which  are 
leaeenoeofwords  or  abbreviations  of  words,  common  to  both  sexes.  The  English  and 
The  bitter  hypothesTs  is  in  everjr  respect  so  the  pure  Peruan  appear  to  be  the  only 
very  probable,  that  nothing  seems  requisite  fauiguages  which  observe  the  natural  distinc- 
to  prove  it  to  have  been  the  general  pro-  tion  in  the  division  of  nouns.  We  denote 
ci(Anre  of  language ;  but  to  shew  that  it  has  difference  of  sex,  etthei  by  a  change  of  ap- 
actually  occurred  in  some  instances.  It  has  pelladon,  or  by  a  change  on  the  word  itself, 
been  for  some  time  the  prevailing  opinion  or  by*  a  significant  acQunct  In  addition  to 
aasoog  philoaophical  philologists,  and  it  has  its  greater  philosophical  accuracy,  the  pro- 
acquired  great  support  ih>m  the  discoveries  cedure  of  our  language  enables  lis  to  mark 
of  Mr.  H.  Tooke.  He  states  it  without  any  .with  greater  perspicuity  and  force  the  per- 
limit,  in  the  following  manner:  **  All  those  sonification  of  unnimatc  snbstahces  or  ab- 
asmaiin  temunitions,  in  any  language,  of  stract  qualities.  In  the  earfiest  languages 
wUdi  all  noons  or  verbs  in  that  koguage  there  is  no  distinction  of  gender  forthcr  than 
eqanlly  partake  (under,  the  notion  of  de-  into  masculine  and  feminine,  and  the  reason 
alsnsian  or  €$^fwgmtwm)  are  themselves  se*  is  obvious ;  for  the  principle  of  animation 
parate  words,  with  distinct  meanings ;  which  appears  to  the  uncultivated  mind  to  pervade 
are  therefore  added  to  the  different  noons  dl  nature.  In  the  more  cultivated  languages 
or  verba,  Itecause  those  additional  oieaniqgs  in  which  a  third  class  is  admitted,  the  ar- 
are  mtended'to  be  added  occasionally  to  rangement  seems  to  have  been  the  work  of 
all  thoae  noona  or  verba.  These  termina-  art.  Hie  foundation  was  bid  in  the  natui»I 
tkms  are  all  explicable,  and  ought  to  be  ex-  distinction  of  sex ;  by  degrees  those  tcnnl- 
plained."  In  fnct,  the  progress  of  the  coa-  nations  which  most  frequently  occurred  in 
leacence  haa  been  detected  in  some  of  the  the  respective  divisions  were  made  the  cha- 
moat  refined  instances  of  it;  and  in  many  racteristiGs  of  those  divisions,  and  noons  of 
caaea  to  which  system  has  not  reached  the  aimilar  terminations  were  arranged  under 
coalescence  is  universally  allowed.  In  the  them,  without  respect  to  the  original  ground 
two  principal  cases  of  the  Greek  noon,  in  of  distinction.  We  must  not  be  surprised 
some  at  least  of  its  forma  of  inflection,  the  to  find,  that  languages  derived  from  those, 
origin  of  the  change  has  been  traced ;  and  m  which  the  distinctions  of  natnra  had 
all  the  caaea  of  tlie<  Hebrew  noon  are  obvi-  given  way  to  the  divisions  of  art,  should 
oosly  fbmed  by  prefixing  (instead  of  affix-  leave  nature  altogether ;  and  we  accordingly 
ing^  as  hi  the  Greek)  significant  words.  The  find,  that  in  those  modem  European  lan« 
gi  animal  Isn  does  not  indeed  allow  that  the  gnages  which  are  derived  from  the  Latin^ 
dmnges  of  the  Hebrew  noun  are  cases;  but  gender  is  little  mor^  than  a  mere  gramom- 
snch  arbitrary  distinctions  serve  only  to  tical  distinction  of  noons  hito  two  chMses, 
render  obscurity  more  obscure*     In  the  called  mascnlme  and  fieminine. 
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ll.  O/ihe  Adnmm.  23.  Moftt  langiMgei  which  Mfnit  of  k* 

flection  carry  it  through  their  adjeetiYeo  m 
61.  We  apply  the  term  adnnm  to  tliose    well  as  nouos.    In  some,  the  adftctive  is 
tingle  words  which  are  added  to  noons  to     varied  to  express  difference  in  the  gender, 
Vary  their  comprehension,  or  to  vary  or    namber,  and  case  of  the  d)nnected  noun, 
determine  their  extension.    Those  which    Where  great  liberty  of  inTenion  is  desir- 
affect  the  former  object  are  called  ad(jeo-    able,  these  variations  are  convenient,  b«- 
tira;  those  which  effect  the  latter  we  call    canse  they  point  out  with  what  nonn  the 
reitrieines.    It  is  not,  perhaps,  in  all  cases,    adjective  is  connected :  where  jnxtapositioB 
easy  to  say  to  whidi  of  these  classes  an  ad-    ascertains  this  tliey  are  onneccssary,  smce 
nonn  should  be  referred,  because  the  two    they  make  no  change  in  the  signification  of 
objects  are  not  always  distingnisliable ;  but    the  adjective.    The  signification  of  the  ad- 
11^  general  these  which  denote  quaUtUt  are    jective  wise,  s.  g.  is  unchanged,  whether  it 
adjectives,  and  those  which  denote  sUMa-     be  applied  to-one  man  or  woman,  or  to 
fioa, posiesiiM,  or fiiMi&er  are  restrictives.        twenty  men  or  women;  whether  its  sob* 
2S.  The  adjective  Is  exactly  equivalent    stantive  be  stated  singly*  or  conjoined  with 
to  a  nonn  •connected  witli  anotlier  novA  by    others,  as  the  names  of  the  parents,  pbce  of 
means  of  juxtaposition,  or  of  a  preposition,    abode,  &c.  of  those  to  whom  it  is  applied, 
or  of  correspondmg  flexion.    £.  g.  A  ^(-    The  French  always  place  the  adjective  clooo 
dm  cop  is  the  same  witli  a  gold  cup,  or  a    to  iu  noun,  yet  they  make  changes  on  it  to 
cup  rfgM;  a  prudent  mkn  is  the  same  as    denote  the  gender  of  the  connected  noan. 
••man  o/fnOinciy  or  vur  pndentia.    It  has    TUs  b  always  unnecessary ;  but  sometimea 
been  already  observed,  that  the  Greek  and    it  contributes  to  elegance,  by  preventing 
Latin  genitive,  our  preposition  ^,  and  joxta*    an  aukward  circumlocution, 
position,    are  all  equivalent   procedure^        24.  The  qualities  denoted  by'adjectives, 
though  custom  has  produoed  a  variety  in    -may,  in  general,  vary  in  degree:  some,  n» 
the  mode  of  their  application:  we  now  add,    dimiensions  and  weight,  may  be  measured 
that  the  aiyectiTe  is  another  equivalent;    with  accuracy;  and  the  comparative  de- 
and  further,  that  the  connection  denoted    gree  of  some  qualities,  at  least  of  heat  and 
by  the  adjective  is  equally  indefinite  with     cold,  can  be  ascertained  with  precision, 
the  others.     £.  g*  A  heaUhy  colour  is  a     Many,  however,  ^re  incapable  of  exact 
colour  coassd  by  health ;  a  healthy  exercise  is    measurement ;  and  the  cases  in  which  the 
exercise  atumng  liealth.    And  the  use  of  all    exact  degree  of  the  quality  cannot  be  as- 
these  procedures  is  the  same,  to  particnla-    oertained,  are  few  in  comparison  with  tiiose 
rize  the  general  term,  by  connecting  wljth    in  which  it  is  nnnecessaiy.    VHnitn  we  use 
the  qualities  which  are  included  under  it    terms  to  express  a  greater  or  less  degree  of 
some  quality  wbidi  the  general  term  does    a  quality,  we  may  either  make  a  direct  and 
not  include.    In  pany  instance^,  to  denote    parficubir  reference  to  the  degijee  in  wliich 
that  the  name  of  a  quality  is  used  thus  in    it  is  powessed  by  otiier  objectoy  or  nse  them 
connection  with  some  other  name,  that  is,    without  such    reference.     In  the  former 
in  fkct,  that  it  is  used  as  an  adjective,  ccr-    case,  we  are  said  to  compare  the  qoafities; 
tain  terminations  are  employed  significant    and  variations  of  the  adjective,  to  express 
of  such  connexion ;  and  Mr.  H.  Tooke  hi-    this  comparison,  are  called  digram  tf  csm- 
forms  us,  that  tliose  by  which  the  simple    parisoa.    The  difference  between  the  com- 
adjectives  are  formed,  mzn  ca,  ed,  and  ig    paretive  and  superlative  in  our  langnag^ 
(our  modem  y)  convey,  all  three,  the  desig-    consists  in   the   manner   of  construction 
nation  that  the  names  to  which  they  are  an«    merely,  and  not  in  the  degree  of  the  qua- 
nexed are  to  bejoined  to  some otlwr names;    lity:   thus,   Solomon  was  unser  than  any 
and  this  by  tiieir  own  mtrinsic  meaning,  for    otlier  kmg  of  Iivael,  is  the  same  as,  **  Solo- 
tliey  si^iiy  rir^,  add,  joia.    ^  So  the  ad-    mon  was  the  wUetd  of  tlie  kings  of  Israel." 
jectives  woodoi  and  woollen^^  be  oontioues,    The  comparative  is  used,  when  we  speak 
**  convey  precisely  the  same  ideas,  are  the    of  an  object  as  distinct  from  those  ufth 
names  of  the  same  things,  denote  tlie  same    which  we  compare  it;  tlie  snpeiiative,  when 
substances,  as  the  substantives  roarf  and    it  is  spoken  of  wi  one  of  those  witli  which 
wool :  and  the  termination  en  only  puts  them    we  compare  it    Man  is  tlie  noblest  of  ant* 
in  a  condition  to  be  joined  to  some  other    mals,  but  not  the  noblest  of  the  brute  crea- 
snbfttances,  or  rather  gives  us  notice  to  ex-    tion,  otherwise  he  must  be  one  of  the  brute 
pect  some  other  substances  to  which  they    creation :  he  is  nobler  than  the  bmtes,  hot 
are  to  be  jomed."  not  than  all  amoials,  or  ho  must  be  nobler 
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tkan  Umwir.    The  custom  of  out  laoi^uage  the  aitiele  corresponding  to  m«,  are  the 

ftiakes  one  dittinetion  between  the  compa-  iame«^   But  tboi^sh  mi  and  mie  have  the 

tattve  and  snperlative/  which  does  not  coin-  same  origin  and  primary  signification,  tliere 

cidewith  this  grand  distinction.    We  use  is  occasionally  an  obvious  difierence  in  the 

the  comparative  with  the  force  of  the  su-  mode  of  their  employment  This  difierence 

perlative  when  we  speak  of  two ;  as,  he  is  i*  wiell  expressed  by  Dr.  Crombie:  **  If,  ii»* 

the  tswcr  of  the  two,  and  tlie  wi$eai  of  any  atead  of  saying,  <  A  horse,  a  horse,  a  king* 

greater  number.    This  is  not  an  unjustifia-  dom  for  a  horse,'  I  should  say,  *  One  horse^ 

ble  usage ;  but  it  has  no  particular  fotmda-  ene  horse",  one  kiotfdom  for  one  horse,'  the 

tionin  the  force  of  the  cotnparative  and  sn-  aeatiment,    I   conceive,    would    not   be 

perlative.  '  strictly  the  same.    In  both  espretsiona,  the 

Few  of  the  modem  European  languages  species  is  named,  and  in  both,  one  of  that 
vary  the  vpords  themselvea  to  express  com-  species  is  demanded ;  bat  with  this  differ* 
parison.  Tlie  French,  e.  g.  express  by  plus  ence,  tliat,  in  the  former,  the  name  of  the 
and  U  plus,  what  we  express  by  man  and  species  is  the  emphatic  word,  and  it  op- 
moti ;  or  ^what  is  obviously  equivalent,  poses  that  species  to  every  other ;  ui  the 
though  custom  limits  their  use  to  particnlar  latter,  unity  of  object  seems  the  leading 
cases)  by  the  tenrnaations  «r  and  ssf.  yHuX  idea."  An  is  called  the  bUefimtt  article, 
is  the  meaning  of  these  terminations?  is  a  because  it  leaves  nndetermined  what  one 
natnnl  4|nestion :  the  amwer  is  not  so  ea^y.  mdividiial  is  meant ;  the  determines  the  ap- 
It  appean,  however,  very  probable,  that  er  plication  of  the  noun  to  «ome  particuhir  in- 
as  nothing  more  or  Ims  tluui  the  word  which  dividual,  and  hence  it  is  termed,  the  defif 
we  still  nse  io  the  form  ere^  stgnifytng  6e-  niie  article.  It  has  the  same  primary  sig- 
ybr»;  and,  that  hmt  signifies  wise  hrfart.  nification  with  ik$i\  but  they  vary  m  the 
Now,  as  has  been  vreU  renwrfced  by  Mr.  mode  of  their  employment,  tlie  former  ne- 
Dalton,  then  and  tktm  are  the  same  in  on-  ver  being  employed  vrithout  a  noon,  tlie 
gm  and  signification :  hence,  leiser  iktm  /,  latter  having  its  nomi  iireqnently  nuder- 
is  exactly  represented  by,  inise  btfm't  then  J,  atood ;  and  iartfaer,  tkta  is  more  emphatic 
i.  e.  wise  before,  then  (that  b,  next  in  or-  .  than  tket  these,  however,  are  the  refine- 
der)  /•'  TUs  derivation,  if  correct,  explains  ments  of  famgnage,  and  have  no  fmindation 
the  ground  of  the  peculiarity  above4mted,  in  the  origin  of  words.  Mr.  H.  Tooke  con- 
in  th^  use  of  the  comparative :  he  is  the  aiders  iktU  as  the  past  participle,  and  the  as 
wisfr  of  the  two,  means  simply,  he  is  wise  the  imperative  mood,  of  the  vai>  dbam  H 
before  (the  ether)  of  the  two.  It  might  be  gc#,  to  f dks,  U  mmm$ :  and  ike,  he  obsoircs, 
conjectnredy  that  the  superlative  teimina-  may  very  well  supply  the  pfaice  of  the  cor- 
tion  es^,  is  an  abbrevwtion  of  matt  annexed  responding  Anglo-Saxon  article  fo,  whieh 
to  an  a^ljeetive,  in  the  same  manner  as  in  is  the  imperative  of  peon  ta  tee ;  for  it  an- 
tqimssf,  wndn'msif,  &cs  but  Mr.  H.  Tooke  awers  the  same  purpose  in  discoone  to  say, 
lias  shewn,  that  wm^  is  merely  mo^er,  and  sm  roan,  or  idu  man.  We  raaily  Uke  the 
motf ,  «o>ci<,  which  leaves  the  origin  of  the  import  of  ovr  forefathers'  article  so  much 
teraiinations  er  and  csi  as  it  was  fonnd.  better  than  that  of  our  own,  timt  we  shall 

26.  Those  adaonns  which,  without  ex-  cheerfully  give  up  the  for  se,  unless  it  should 

pressing  qualities,  vary  or  determine  the  appear,  that  the  and^  ilmt  have  their  origin 

extend  of  the  signification  of  the  noons  to  in  some  verb  signifying  ta  point  at.  Of  tliat 

which  they  bchmg,  ire  call  risMcfteei.  targe  chus  of  restrietives  called  mmemk. 

Some  restrietives  are,  by  the  custom  of  our  the  origm  of  some  may  be  traced;  and  aa 

taagoage,  applicable  to  smgutar  noons  only ;  we  wish  to  give  our  readers  some  insight  in* 

aa  ene,  a  or  an,  mmiker^  tkU^  tknt^  eacA,  to  the  taboors  of  Mr.  H.  Tooke,  we  nhall 

<Mry,  dect  others  to  ploral  nonns  only;  as  mention  hb  derivation  of  words  in  thb  class* 

tW9y  firer,  <ih«if^  tkatty  atkeryfiw^  nU^  &c ;  It  is  m  the  highest  degree  probable,  that  all 

bat  most  restrietives,  like  all  adjectives,  nnmeration  was  origmally  performed  by  the 

aie  applicable  to  both  singntar  and  plural  fingers,  the  actual  resort  of  the  ignorant ; 

noaBBb    Of  the  restrietives,  two  are  called  for  the  number  of  the  fillers  b  still  the  nt- 

arfidcty  tki  and  an,  vrhich  tast  b  abbre-  most  Mtent  of  luuneration.    The  hands 

eiated  wlo  a  before  coosouauts,  h  when  doabled,  closed,  or  shot  In,  wmy  thertforv 

proooanced,  « long  as  hi  aae,  and  aae.    An  well  be  denominated  ^€a  (tte  past  partici* 

b  simply  another  form  of  the  nnmend  aae,  pic  of  tynan  to  enckise,  to  shut  in),  for 

itill  used  m  North  Britam  under  the  form  tbereui  yon  haiQi  dosed  all  nomeiatian ; 

aaf|*  and  in  the  Fkendii  the  nnmcnil  and  aadifyoa  want  more,  yon  mast  beghi^gaiiii 
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ten  and  one,  tm  and  two,  &c.,  to  lirotfi- 
tfns,  when  yon  must  begin  again  as  before. 
Sc9re  is  the  past  participle  of  pcijian  to 
shear,  to  separate;  and  means  uparated 
parcels  or  t^Ueys^s  The  ordinal  nnmbent, 
as  they  are  called,  are  formed  like  the  ab- 
stract nonns  in  eth;Jiftk,  sixthj  tenths  &c. 
is  the  unit  which ^^'^A,  nxetk^  Hm-eth,  t.  e, 
nkakea  up  the  number  fix,  six,  tenf  &c. 
T%e  Qrdinal  numerals  are  obviously  abbre- 


nonnsy  the  same  geaenl  principles  ire  ap- 
plicable^  as  respecting  that  of  nouns,  ^m 
is  obfionsly  ke*$;  and  whatever  be  the  ori- 
gin of  the  possessive  termination  of  the 
noun,  it  has  the  saipe  origin  here.  Mimep 
thttUf  and  A«niand  fAcim  still  retained  in 
some  of  our  dialects,  have  appareqtl^  the 
same  origin  as  wooden^  wadHen^  &c.  The 
objective  fona  ia  merely  a  grammatical 
Cppifoptiation  of  one  of  the  forms  of  tlie 


viations  of  expression,  for  one,  and  one,    pronouns,  to  a  particular  purpose  -,  and  we 
and  one,  Sk,  i  and  we  need  not'  be  sur-    still  find  that  Jkor,  among  the  vulgar,  is  com- 


prised,  as  they  are  continually  used,  and 
were  so  originally,  without  any  noun  fol- 
lowing them,  to  find  them  occaaionally  re* 
cfiviog  the  variations  of  the  noun. 

ni.  O/tiu  PronmoL 

26.  So  much  lias  already 'been  said  re- 
specting the  force  of  the  pronoun,  that  it  is 
unnecessary  to  enhu|^  upon  it  here.  M^.  H. 
Tooke's  derivation  of  U  must  however  be 
stated,  as  it  shews  what  have  been  the  ac- 
tual procedures  of  language  in  the  fonna- 
tion  of  one  of  our  pronouns,  and  gives  an 
insight  Into  the  probable  origin  of  the  rest 
It,  formerly  written  kU  and  het^  is  tibe  past 
participle  oif  the  verb  hAf  TATI  ^^  luaiUf 
and  therefore  means  the  person  or  persons, 
thing  or  things  named,  or  afore-Mu/;  and 
accordingly  was   applied  by  all  our  old 


monly  employed  as  the  solyect  of  verbs  in- 
stead of  sAe. 

98.  Though  we  see  no  reason  to  give  the 
appellation  pnnunm  to  those  words  which 
are  called  axigeciioe  pronaiaUf  (and  accord- 
ingly we  chua  them  as  restrictives),  yet 
there  is  one  word  of  peculiar  importance, 
which  seems  properly  a  pronoun,  and  to 
which  some  attention  i^  neceasary ;  eiz.  the 
rehawe.  We  have  ahfeady  obaerved  several 
of  the  contrivances  of  language  to  particu- 
larize general  terms ;  anothfr  is,  to  restrict 
or  explain  the  general  term  by  meana  of 
a  dependent  sentence  connected  vrith  it 
by  a  relative.  We  will  fint  consider  what 
the  relative  performs,  and  then  how  it  per- 
forms it.  Take  the  following  examples; 
every -man,  who  loves  truth,  abhors  fidse* 
hood ;  and  John,  who  loves  truth,  hates 

writers  indifferently  to  plural  and  to  singular'    fiilsehood.     If  the  relative  clause  had  been 

nouns.   We  do  not  know  whether  a  similar 

opinion,  a*  to  the  prigin  of  pronouns,  haa 

been  before  kiid  before  tlie  public,  but  the 

philosophical  Greek  professor  of  Ohugow, 

(whose  prelections  have  often  anticipated 

Mr.  H.  Tooke)  long  ago  delivered  it  as  his 

opinion,  that  some,  at  least,  of  the  pronouns 

are  participTes;  and,  if  we  mistake  not, 

traced  the  origin  of  i yw,  and  ipte,  as  follows. 

Eyu;,  in  the  more  ancient  dialect  of  Greece, 

was  lyu/y,  which  is  an  obvious  abbreviation 

or  corruption  of  Xiywy ;  so  that  tym  (whence 

theXatin  and  other  languages  have  their 

first  person)  signifies  the  speokinff  person. 

Jpi€  w  the  Latin  past  participle  from  t«w ; 

and  though  this  verb  is  not  to  be  found  in 

Juatin  writers,  those  who  kno^  how  much 

the  latin  is  a  dialect  of  the  Greek,  will  not 

feel  this  a  material  difficulty :  on  this  deri- 

yatioh  ipte  signifies  the  sotJ  person,  &c. 

iliese  speculations  might  be  advantageously 

extended,  would  our  limits  permit ;  but  suf« 

ficient  hM  been  said  to  show,  tlut  these 

words  are  not  of  that  unintelligible  nature 

which  has  been  usually  supposed. 
27.  Respecting  the  inflection  of  pro- 


omitted  in  the  former  sentence,  the 
ing  assertion  would  have  been  folse ;  here 
then  It  is  restrictive:  in  the  second  it  is 
merely  explanatory,  aqd  in  such  cases,  so 
fiir  firom  being  necessary,  may  even  destroy 
tlie  unity  and  force  of  the  sentence.  To 
explain  the  subject  of  discourse,  and  to 
restrict  its  signi^eation,  are  the  two  offices 
of  the  reUti  ve.  If  the  custom  of  hmgunge 
allowed  it,  precisely  the  same  purpose 
might  be  answered  by  an  adjective  or  par* 
ticiple  connected  with  the  term,  aa,  every 
man  hiving  truth,  &c.  and  it  might  aeem 
useless  to  introduce  a  new  procedaie; 
but  the  utility  of  the  present  plan  is  ob- 
vious, when  we  consider  the  immense  nuai- 
ber  of  new  words  which  must  be  intcpdw> 
ed  to  supply  the  pUce  of  the  relative,  and 
forlher  tint  it  enables  us  to  state  a  greater 
variety  of  circimistiM>ces  inconnecti(m  with 
the  antecedent,  and  occasionally  to  slate 
them  more  forcibly.  Hie  relative  is  equi-> 
▼alent  to  a  personal  pronoun  with  a  con- 
nective of  general  significatioiL  We  do 
not  mean  to  affirm  that  in  the  original  sig- 
that  comiective  will  be  found; 
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but  4faiit  nch  ii  tbe  present  force.    The  any  mdi  force :  in  Mch  cases  if  might  in 

depend^  clanse  may  \^e  joined  t^  tlie  some  respects  be  more  scientific  to  cease 

principal,  either  by  simple  juxtaposition,  or  to  give  them  the  appellation  of  verbs,  but 

bjr  means  of  a  connecting  particle,  or  histiy  it  would  be  inconvenient  in  practice,  and 

by  a  word  tnclodiog  the  force  of  a  connec-  vre  prefer  speaking  of  them  as  in  th^  noun- 

tive  paiticJe.    Instances  of  the  fint  are,  state  of  the  verb;  so  in  the  >expression8,' 

Iht  sliip  he  commanded  was  wrecked,  and.  Eat  this,  and  He  dares  not  eat  it,  eat  is 

The  man  that  (i.  e.  that  man)  loves  wisdom  in  the  noon-state. 

■ball  find  her :  in  both  of  which  the  de-  ^.  To  denote  that  a  name  was  appro- 
pendent  chmse  is  connected  in  tliat  natnial  priatcd  to  be  vsed  as  a  verb,  ^ur  ancestors 
manner  which  is  frequently  adopted  in  oar  added  a  distinguishing  termination,  like  all 
simple  langnage  to  express  connexion  iik  other  common  terminations,  almost  certainly 
ideas;  and  in  the  same  manner  the  early  significantinitsoriginalstate.  Why  that  was 
Greek  writers  employ  their  definite  article  dropped  does  not  appear:  bnt  since  it  was 
Ibr  their  relative.  As  an  instance  of  the  dropped  the  verb  in  many  instances  ceases  to 
second  kind  we  may  adduce  this  mode  have  any  thing  in  its  form  to  distinguish  it 
of  expression ;  A  man  if  he  do  not  love  from  tibe  noun,  and  ii^  a  great  variety  of 
truth  cannot  be  virtuous :  in  which  tbe  instances  it  is  used  exactly  as  a  noun.  It 
dependent  clause  is  joined  by  a  connective,  is  true,  it  is  generally,  when  in  the  noim- 
tliough  of  a  less  general  kind  than  what  is  state  preceded  by  the  particle  to;  bht  in 
implied  m  the  relative.  This  last  mode  b  most  instances  to  is  used  in  its  most  ens- 
the  most  general,  an^  on  (he  whole  the  tomaiy  sense,  and  in  the  few  instances  in 
most  useful,  because  most  general  and  which  it  seems  to  have  merely  the  force  of 
least  ambignons.  Without  venturing  to  tbe  Anglo-Saxon  termination,  it  has  a  sense 
assert  that  who  essentially  differs  in  its  equally  accordant  with  the  original  force 
original  signification  from  thatf  it  certainly  of  the  word.  Mr.  H.  Tooke  has  shewn  that 
does  now  include  more  Signification  ;  and  to  (as  well  as  do  which  is  certainly  the  same 
that  additional  signification  we  think  to  be  word),  is  a  particle  of  a  gothic  substantive 
what  iA  expreaxed  by  And,  so  that,  Every  signifying  ocf,  f^rcf,  and  we  presume  o^Vef  ; 
.  man  who  loves  trath  hates  falsehood,  means,  now  when  we  say,  I  am  goifig  to  viralk,  to 
Every  nmn  and  he  loves  truth,  hates  fidse*  shows  that  walk  (which  is  still  the  name  of 
hood,  i.  t,  as  Mr.  U.  Tooke  has  shewn  us,  an  action)  is  the  object  of  my  going:  but 
Every  man  add  (this  circumstance)  he  loves  when  we  say,  To  walk  »  healthful,  to  desig- 
truth.  Ace.  nates  the  word  following  as  the  name  of 
rV.  €>ftki  Verh,  an  action,  and  the  expression  means,  the 
«9.  As  we  do  not  profess  to  consider  the  •««  (««•)  woWf »  healthful.  We  must  how- 
theory  oT  grammar  in  general,  we  have  «▼««•  •dmit,  that  the  use  of  to  before  the 
not  much  occasion  to  enlarge  respecting  noun-state  of  verbs,  does  not  seem  to  be 
thU  important  sort  of  words ;  for  our  hm-  »">  every  caae  consistent  with  its  meaning; 
guage,  simple  in  most  of  its  procedures,  b^t  such  cases  may  fairiy  be  referred  to 
is  here  almost  at  the  verge  of  simplicity,  the*  general  tendency  there  is  to  losciiight 
Some  languages  have  a  gieat  variety  of  of  the  original  force  of  word^,  in  the  stress 
changes  in  the  form  of  tbe  verb  to  denote  Wd  on  them  in  particuhv  cases,  or  in  the 
the  subject  of  alfirmationt  and  the  mode  ^oode  of  their  employment  in  particular 
and  time  in  which  the  affinaation  is  to  be  cases ;  and  hence  by  degrees  to  extend  the 
taken:  we  have  only  four,  and  of  fiiose  employment  of  them  to  simihir  cases  with- 
three  are  to  say  the  least  in  no  way  neces-  oat  reference  to  their  primary  signification., 
sary.  We  have  already  said  enough  res-  SU  The  tif^to  mood,  as  it  is  commonly 
pecting  tlie  nature  of  the  verb  (§  10.)  to  called,  is  tibe  verb,  divested  of  its  peculiar 
render  it  unnecessary  to  recur  again  to  force,  viz.  of  affirmation,  and  uncompound- 
tfaat  point,  and  we  shall  here  direct  tlie  at-  ed  with  those  words  which  render  it  expres- 
tention  of  our  readers  to  the  modes  of  sig-  sive  of  person,  number,  &e.  and  in  the 
nification  assumed  by  the  English  verb :  modern  languages  of  time ;  bnt  it  seems 
only  repeating,  that  the  nrb .  is  a  word  erroneous  to  consider  this  as  the  fnnda- 
wluch  when  preceded  by  a  noun  of  pro-  mental  form  of  the  verb,  where  it  has  any 


I,  or  by  what  may  be  represented  by     distinguishing  termination  :  it  is*  then  the 
it  expresses  aAnnation.    In  English  and     noun-state  of  the  word  with  a  termnution 


in  other  languages,  wonb  appropriated  to     added  to  it,  to  show  that  it  is  to  be  employ- 
expren  ilBnintion  tre  oftca  vMd  witlioat    ed  as  n  verb.    Thus  in  the  Anglo-Saxon 
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ilieao,  iSe  is  the  fandamental  fbrm  of  the  oamber,  or  mode  of  sigaiUcatioo,  hsve  beeo 
,  verb,'  and  an  b  the  verbaluing  adfmict.  formed  io  consequence  of  the  coalescence 
Now  as  t^e  imperatwe  form  of  tfae'verb»  is  of  words  of  appropriate  sifcnification;  and 
nothing  more  or  less  than  the  simple  verbal  though  tlie  gradoal  refinements  of  language 
name  unattended  witli  the  inference  of  may  imve  greatly  varied  the  assOcii^tions  of 
affirmation,  this  may  be  considered  as  the  wonk  from  what  they  originally  possessed, 
fundamental  form :  and  in  the  Latin,  in  par-  yet  that  these  changes  were  originally  found 
ticular,  the  variations  of  flexion  are  traced  snfficient  to  answer  their  respective  pur- 
with  the  greatest  advantage  from  this  poses.  In  some  cases  the  contrivances 
«>arce.  But  without  enlarging  on  this  adopted  can  be  traced  even  yet ;  and  from 
point,  with  which  our  language  in  the  pre-  the  new  turn  whidi  has  ktely  been  given 
sent  stste  of  it  has  no  concern,  we  must  to  etymological  investigation,  we  may  ex- 
repeat,  that  tlie  imperative  form  of  tbe  pect  other  discoveries  respecthig  the  causes 
verb  is  merely  the  nonn-stafe,  or  verbal  or  origin  of  particubu-  flexions :  the  future 
name;  and  that  command,  entreaty,  Sec,  of  the  French  verb  is  nothing  more  than 
supposed  to  be  conveyed  by  it  are  merely  the  infinitive  of  the  verb,  with  the  present 
the  inference  of  custom.  If  I  say  to  a  tense v of  oroir  following  it;  thus,  hUkmer-m 
servant,  Bread,  it  u  understood  that  I  wish  is  m  Mmer,  and  je  blmiurm  means  /  hmme 
him  to  bring  me  bread,  but  it  is  not  said :  to  blames  which  mode  of  expression  is  in 
if  I  say,  Bring  some  bread,  in  like  manner  our  own  language  used  with  a  future  force : 
it  is  understood,  that  I  vrinh  him  to  bring  the  leading  distinction  between  the  past- 
ing bread,  but  all  that  b  expressed,  is  the  and  future  tense  of  the  Hebrew  verb  b, 
name  of  the  action,  and  the  object  of  the  that  in  the  former  the  verb  b  placed  before 
action.  It  has,  indeed,  been  snpposed,  that  the  fragment  of  the  pronoun  forming  the 
an  afiirmstion  b  understood,  as,  I  desire  person,  and  in  the  btter  after  it,  as  one 


yon  to  bring  some  bread ;  but  thb  stipposi-  would  suppose  to  indicate  tliat  tbe  verbal 

lion  is  rather  to  show,  that  hrhigf  &e.,  m  denotement  b  m  one  case  pa^t,  in  the  other 

pneh  situations,  are  verbs,  tlian  to  show  the  case  future. 

actual   procedure.     The  fact  b,   full  as  35.  Simifau-  observations  may  be  made 

much  b  done  by  inference,  as  by  actual  ex-  respecting  the  persons  of  verbs.    In  the 

pressioo,  in  every  branch  of  langusge,  and  Hebrew  they  are  formed,  as  one  would  cx- 

f  ven  a;  it  is,  thought  b  too  quick  for  words,  pect,  by  the  coalescence  of  syUables,  vrhich 

A<ltnittingthejostnessoftlusaccomitofthe  are  still  acknowledged  as  pronouns:   tbe 

Imperative  mood  we  need  not  be  surprised  samf  plan  has  doubtless  been  adopted  io 

at  the  plan  adopted  by  the  Greek  writer*,  the  Latin  and  Qreek  verbs,  and  in  some 

of  using  the  infinitive  instead  of  it ;  nor  f^w  cases  it  can  be  traced  with  much  pro- 

peed  we  resort  to  a  sub-atiditur,  in  order  to  bability.    In  our  own  Umguage  tbei«  are 

show  the  ground  of  this  use,  or  to  complete  additions  made  to  the  verb,  in  both  the  past 

the  grammatical  construction.    And  it  may  and  present  form,  when  thou  b  ttie  subject 

be  considered  as  confirmatory  of  it,  that  of  afiirmation,  and  in  the  present,  when 

the  Hebrew  imperative  b  tlie  same  with  any  singular  word  excepting  i  and  tlwm.  b 

the  radical  form  of  the  verb  in  its  several  the  subject    We  are  not  awaie  of  any  ad- 

conjugations,  excepting  Niphal,  where  it  '^  yantage  derived  froni  these  changes  (and 

the  same  as  the  infinitive.  the  same  remark  may  be  applied  to  the 

32.  When  the  verbal  energy  b  referred  French  verbj)  for  they  do  not  supersede 

to  past  time,  a  chango  b  made  in  the  form  tiie  necessity  of  expressmg  the  subject  of 

of  nearly  all  our  English  verbs :  the  greater  afi|rmi|tion,  as  in  the  case  of  the  Latin  and 

proportion  of  them  add  «d  to  the  noun  state.  Greek  verb^ ;  but  probably  ui  their  original 

Whether  thb  alteration  vras  originally  jin*  import  they  contained  in  them  the  subject 

tended  to  refer  the  meaning  of  the  verb  to  of  affirmation,  unless  indeed  they  were  dif- 

past  time,  or  that  the  change  had  adiflferent  ferent  dialects  of  tlie  verb, which  by  degrees 

object,  and  tlie  reference  has  been  gradually  were  appropriated  to  particubr  aubiects, 

fohned  m  conseiquence  of  an  appropriation  34.    Hie  variations  in  the  Greek  and 

similar  to  what  we  spoke  of  respecting  the  Latin  verbs,  which  denote  time  and  manner 

objective  form  of  pronouns  we  have  yet  to  of  signification,  -are  supplied  in  English  by 

learn ;  bdt  there  seems  little  room  to  doubt  other  verbs,  which,  from  their  empio)  mcnt, 

but  tliat  all  the  common  changes  which  are  called  anxiliaiy,  or  helping  verbs:  tfatfe 

have  Uken  place  in  the  verbs  of  all  Ian-  are  6e,  da,  Aors,  sJUO/,  ini/,  mm^,  and  cm, 

ipiages^  whethor  to  denote  time,  person^  ^hichadmitofthe  variations  of  other  yerbi»« 
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•nd  MMfi  and  M,  which  are  unvaried.    Do  V.  (fftke  P^rHdpU. 

a^ti  pfCi«ot  oie  is  merely  «««P|;««c ;  aad  ^  p.rticiplei  are  formed  from  toAs 

amiits  n  prodoans  a  ducnoiumtioD  which     _^ »    u    Tu     jj-»-        r  « •    «• 

cuMt U*^UAm  other Unguage. •,  bat  ^"^  ^"^  f^  '^  termu«u«».. 

I^- ob«o«^  lta«i«  wort,  1K.A      ig-  f        ,J^,       -^.^^i    ^^  Ao^'Sta 

Tf^*^T^'~"r!2lT^'''"t  *»•«'•    Tliow  pMticipIe.  which  «e  foJeil 

ptererb    HTtt  we  »•  at  pre«»t.. .Mopte  ^^  ^  .dditioo  of  4  to  the  no«^.t.te  rf 

!^T*1:l^iSS*  ••if' .""  ST '  '*'W  tootemeat ;  «>d  «  it  i.  f«q«entl, 

!l.^2!l?^S!?t"S!!f    "*" i^iH  «»P«««  that  wh«  i. »<»t  by  theVerb  U 

•MM  degiee  yielded  Jototwid.  whid.  ^  ^^^       wmetime  refemd  to. 

cwtom  ha*  inreeted  llieu,  the  fomer  u  «i.    "  ^  „iuj  .,..^«  „.^^„i^     av„ 

■Mildly  to  be  tiMed.    JUi^  tinifiM  to  be  ^^  ^^1^?^  W       r^*^ 

ZuT^^      ■  ^iT^l   V^  ■•»"»«»  ••  "»  which  are  formed  by  the  addittoa  of  ed  or 

Me.    C«.  «gnjfc.  to  toM»,  to  toi,  ewi  „  ,„  a«  iKmi|..tate,  or  by  Moie  change  in 

tbei^etobe^    -H^e  wonbajeaUe..-  the chanN:teri.tic let^. of  tl«  reri^uSLly 

ptoyedM aa»l«ne.,  m  Aeir  p«  a.  well  j,„,^ ^ ^^^ ^^ ^^^!         ^ 

ajprnent  te»5«^     M»(  Mgnifie.  to  be  by  the  yerb :  £«e  they  are  called  ,«^ 

Mgrnl.  Utu  the  iKHUMtote  nnpe^Uve  of  p,^ip,e^  „  um*&^  Vrith  leaTTrp- 

--^  ^^       T"^*  -.rH!*  "  ^  P*«y.  i*»«  o'  l«**^  participlet.    IVre 

«»ba^  ha.  the  Mie  force  with  the  nmple  Joe.  it^eem  tibTiuvmaterial  difficid^ 

2^k  Jr.^^  ta'T'^r™.^  "♦•«**  "*  employment  of  thee  woidi 

TiUl^^^^^l  Z^^  ^'^P*  in  the  ca.e  where  a  peri^t  partid- 

ii^l^il     ?^  ^     .1       ^ "  P««  it  emplojed  after  the  verb  iuTw,  1 

wtet  wdl  be  »d  reveeimg  the  partKi.  j;^^^^,^^.^    Itha.beeiMp. 

•e  WL            LL^Aj      j^  poied  that  4bifl  means, /jMUMtfiA^AufjUf 

S5.  we  have  an  abbreviated  mode  of  ex-  i^  ^  j^r^.v^ ...«  f^I«. .%»!  'tki^k  : I -T^ 

^-^   •      -^  n  -1*  1      •-•»_..  •^  V  fcttniiJir  awf  tuMen ;  we  uunk  it  more 

piesNon  Id  Eoshali,  which  has  given  some  pro&ble  that  it  means,  I  possess  my  lesson 

tvoob^tothegimmnanan.batisnowpfet-  -^  f^^  ^^^  ,^^  jg  caUed  learned:  in 

Jr  weO  nndentood^tiie  mW<^  mode,  or  ^hich  case  it  is  exactly  equivalent  to  the 

/Wart  «siilliv«a/  /hnm.    This  arises  from  j^jjn  ^^^4^^,  followed  by  a  participle  in 

the  omiirioo  of  the  fiimre  auxiliary  1^  or  agreement  with  a  noun.    We  readily  admit 

mil  after  words  which  render  the  affirma-  that  by,  I  have  learned  it,  there  is  an  in^ 

tkin  contingent :  thus,  mstead  of  saying,  ff  fe^^e  brought  into  view  vf  hich  is  not  by. 

thou  oludior  ok^mldMi  Isiw,  we  may  say,J^  I  have  it  learned ;  but  it  seems  to  be  merely 

ikomlmte.    In  aU  other  cases  hi  which  afir.  the  inference  of  custom,  not  resulting  froii 

mation  is  made,  we  say  the  verb  a  m  the  „^  esicntial  difference  in  the  mode  of  ex, 

ttidicaliee  mOod.    On  this  mood  we  have  pressiim. 
only  to  make  one  lenterfc,  respecting  the 

intetiogative  employment  of  it.    In  inter-  ^'*  <y  l*e  Aifforb. 

rogations  vre  amy  simply  state  the  thing,  or  37.  We  have  afaready  given  a  genenl 

the  assertion  respecting  which  we  require  account  of  the  chra  of  words  calkd  ad- 

informatloo,  leaving  our  vrisbes  to  be  infer-  verbs.    Tliose  to  vrhich  our  definition  will 

red  by  the  reader  from  the  connection,  or  apply,  and  to  which  alone  the  term  should  be 

some  word  or  mark  of  intem^tion,  or  by  appropriated,  are  principally  adooons  with 

the  bearer  from  a  variation  in  our  tone ;  or,  or  vriihout  nouus  connected  with  tliem ; 

which  is  certainly  preferable,  we  may  make  others  are.  prepositions  with  nouns  foUow- 

sttch  a  change  in  the  order  of  the  words  as  ing  them ;  and  the  remainder  are  participles^ 

may  leave  our  meaning  out  of  doubt.  This '  The  chief  chus  of  adverbs  are  those  which 

is  effected  in  our  own  hmgnage  by  putting  end  in  ly;  which  termination  is  an  abhre- 


the  subject  alter  the  verb ;  but  this  is  not  to  viation  of  the  adnoun  now  spelt  liler,  which 

be  considered  as  making  apy  change  oh  tite  is  still   frequently  used  by  our  northern 

asode  of  its  signification,  but  merely  as  in-  neighbours  as  we  use*ly;  Ihus,  for  wjsel|^, 

dicating  to  tibe  eye  or  ear  the  wish  of  the  the]»  say  insslilEe.    Of  this  class,  a  larga 

speaker  to  gain  ii^Tonnatioii  reapectii^  the  proportion  are   formed  by  adding  ly  to 

aiRnaation.  adaetias;  another  sat  by  adding  the  termi- 
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nation  to  ttduiiJ,  as  mmitf,  early  (from  aejt,  tion  of  the  '' Diveisions  of  Parley:*  eiiice 
morning)  &c. ;  and  these  last  are  also  used  that  time»  though  philologitta  do  not  seem 
as  adaouns.  Abed,  hboardy  atkore,  6(C.;  and  willing  to  admit,  in  all  cases,  the  correct^ 
perdumce^  perhaps,  are  prepositions  with  ness  of  Mr,  H.  Tooke%  derivations,  yet  bis 
noons ;  a  signifying  on,  in,  or  «/,  and  per  be-  general  principle  is,  we  suppose,  universally 
ing  the  Latin  preposition.  Why,  how,  &c.  considered  as  completely  established.  Be- 
seem to  be  restrictivesy  their  noons  being  fore  his  discoveries,  it  was  the  comn\oD 
anderBtood;-4tt,  wky  signifying  what,  cause  opinion  respecting  the  conjonctioii,  that  it 
or  reason  being  understood ;  how  signifying  is  '*  a  part  of  speech  void  of  signification  it* 
whichy  way  or  manner  being  understood,  self,  but  so  formed  as  to  help  significatiooy 
8evenl  adverbs  besides  those  before-men-  by  making  two  or  more  significant  sen- 
tioned  ending  in  /y,  are  used  either  as  ad-  teAces  to  be  one  significant  sentence  f  and 
nouns  or  adverbs ;  such  as  well,  iU,  m^eh,  respecting  the  preposition,  that  it  is  *'  a  pait 
iperse,  hetter,  &c.;  in  all  such  cases  it  must  of  speech,  devoid  itself  of  signification,  but 
be  remembered  that  not  the  manner  of  sig-  so  formed  atf  to  unite  two  words  that  are 
nificatiott,  but  merely  the  manner  of  em-  significant,  and  that  refitfe  to  cotf esce  or 
ployment,  is  changed.  On  the  origin  of  unite  of  thems^ves.*'  Our  limits  will  not 
most  of  those  adv^hs  which  are  less  ob-  allow  us  to  enter  here  into  the  arguments 
viously  formed  irora  other  sorts  of  words,  against  these  definitions,  and  the  doctrine 
Mr.  H.Tooke  has  thrown  great  light;  some  on  which  they  are  founded,  nor  indeed  is 
of  his  derivations  we  may  briefly  state;^  it  necessary ;  for,  like  the  doctrine  of  in- 
but  our  limits  will  not  allow  of  our  domg  stiocts  in  mental  philosophy,  it  solely  de- 
-fiiore.  The  following  ure  past  participles  pends  on  an  appeal  to  ignorance,  and  falls 
of  Anglo-Saxon  verbs :  ago  signifying  gone  to  the  ground  when  a  probable  account 
^  (time) ;  adrift  signifies  drwen ;  asunder  is  given  iDf  those  procedures  which  it  ia 
'  means  separated;  fam,  rejoiced;  Utf,  be-  supposed  to  exphun.  The  distinction  be- 
loved ;  astray,  strayed  or  scattered.  Needs  tween  prepositions  and  conjunctions  we 
is  needris,  used  parenthetically.  Belike  is  consider  as  merely  technical,  referring  to 
by  Ufkke,  by  chance.  Aloft  is  on  or  ta  lyft,  the  grammatical  usage  of  employ mg  the 
t.  e.  the  air,  clouds^  &c.  Bfuch  is  from  mo,  objective  form  of  pronouns  after  the  former, 
a  heap;  and  is  merely  the  diminif  live  of  this  and  not  after  the  latter,  unless  there  be 
word;  passing  through  the  gradual  changes  some  word  understood  which  requires  ic 
ofmokel,  mykel,  mochil,  muchel  (still  used  for  it  will  be  obvious  to  any  one  thatsome 
in  Scotland),  moche,  much.  Rather  h  tiie 
comparative  of  rath,  sw^t.  Quickly  is 
quicklike,^  cpicj  a  past  participle  signifying 
enlivened ;  and  it  means  in  a  l^eUke  or  lively 
manner.  Very  is  merely  the  French  ad- 
jective trot,  anciently  written  veray,  from 
the  Latin  rencs.  Some  words  usually  class- 
ed witli  adverbs,  seem  to  have  no  common 
link  of  union  ^th  the  genuine  adverb;  such 
are  yes,  aye,  yea,  and  no:  indeed  Mr.  H. 
Tooke  speaks  of  jthis  class  of  words  as  the 
'  common  sink  and  repository  of  all  hetero- 
geneous, unknown  corruptions.  Aye,  or 
yra,  is  the  imperative  of  a  verb  of  northern 
extraction,'  and  means  have  it ;  and  yes  is 
ay-es,  have  that.  Not  (a  genuine  adverb) 
and  no,  its  derivative,  have  their  origin  ih 
the  word  from  which  arise  the  Dutch  noode, 
node,  no,  meaning  averse,  unwiUing. 


confonctions  are  still  used  ^  to  unite  worda" 
as  well  as  sentences,  and  that  some  prepo- 
sitions are  still  used  to  unite  sentences. 
The  general  principle  before  referred  to  is, 
**  that  all  those  words  which  are  usualfy 
tenned  conjunctions  or  prepositions,  are 
the  abbreviations  or  corruptions  of  nonoa 
or  verbs,  and  are  still  employed  with  a 
sense  (directly)  referable  to  that  which 
tliey  bore  when  in  the  acknowledged  form 
of  nouns  or  verbs."  We  believe  this  to  be 
a  oonrect  statement  of  Mr.  Tooke's  theory ; 
to  adapt  it  to  our  own  arranipments  we 
must  include  our  adjectives  under  the  tenn 
nouns,  and  our  participles  under  the  term 
verbs:  and  in  addition  to  this  reaaik, 
which  is  merely  verbal,  we  must  add,  that 
in  some  instances  this  great  philologist  ap- 
pears to  have  too  much  overlooked  a  pro* 
cednre  which  meets  us  in  vafions  stages  of 
language,  rtz.  that  among  the  ideas  connect- 
ed vrith  a  word,  that  which  was  originally 
of  primary  importance,  becomes,  by  acci- 
dental circumstances  in  -  the  mode  of  ap- 
positions, was  very  little  knovin,  and  not  plication,  secondary  only,  and  sometimes 
generally  even  suspected,  till  the  publica-    by  degrees  is  altogether  lost  from  the  view 


VII.  Of  the  Connective. 

39.  The   precise   nature  of  tiie  words 
nsoally  denominated  cdi\)unctions  and  pre- 
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f>f  the  nM,  giving  place  to  otfaen  with 
whidk,  fiiom  some  cante  or  other,  the  word 
1ms  been  aiiociated. 

40.  We  noiw  proceed  to  lay  before  onr 
Tenden  some  specimens  of  the  derivatiout 
and  esiplanations  given  by  Mr.  H.  Tooke. 
71b/  is  frequently  termed  a  conjunction; 
it  b  sometimes  tenne<i  a  pronoun ;  we  class 
it  with  the  retrictives:  bat  under  whatever 
name  it  is  known,  its  nse  and  signification 
is  the  same.  -The  differences  scipposed  to 
be  perceived  in  them  arise  simply  from  nn* 
noticed  ellipsct  or  abbreviations  of  con- 
•traction.     If  it  be  remembered  that  that 
was  originaUy  sippUcable  to  noons  of  both 
nnmbersy  no  difficulty  will  be  fbnnd  by  any 
intelligent  reader  in  analysing  sentences  in 
which  it  occurs  as  a  pronoun:   in  cases 
where  it  is  used  as  a  conjunction,  the  fol- 
lowing analyses  will  serve  as  a  sufficient 
due.    **  1  wish  yon  to  believe  that  I  would 
not  hurt  a  fly."*    Resolution ;  I  wonld  not 
hurt  a  fly,  I  wish  yon  to  believe  that  (asser- 
tion.)   ^  Thieves  rise  by  mght  that  they 
may  cot  men's  throats."  Resolution ;  Thieves 
may  cut  men's  throats,  (for)  that  (purpose) 
they  rise  by  night.    |f  (formerly  written 
gif^  is  merely  the  imperative  of  the  Gothic 
and  Anglo-Saxon  verb  g^am  to  give.    In 
Scotland  and  ^e   northern   counties   of 
En^and  gin  is  used  in  place  of{f;  and  gin 
is  merely  the  past  participle  gwem  abbre- 
^  viated.     Hence  <<  I  wiO  read  if  (or  gin) 
you  will  listen,  means,  give  (or  thb  given) 
that  you  will  listen,  1  will  read:  and  it' 
cannot  be  unknown  to  the  classical  /eader 
that  the  imperative  da  is  used  in  exactly 
the  same  manne^ .    iln,  now  nearly  obso- 
lete, Is  the  imp.  of  man  to  grant.    Un- 
Umb  (formerly  sometimes  written  onles)  is 
the  imp.  of  ealeMoi,  to  send  away.    From 
elesen   comes   the  imperative   else;   and 
from  lesm  the  past  participle  U$t ;  both 
verbs  meaning  the  same  with  — Isseu.  From 
the  same  source  come  lest  and  lemtt,  the 
privative  tennination  tea,  the  verbs  Isesen, 
lose,  iessm,  dec.     Yet  is  the  imperative  of 
gv^oH,  to  get ;  and  sftii,  of  atiUan^  to  pot. 
Tktmgk  (in  some  coantles  still  pronounced 
tk^^  tkrf\  IS  the  imperative  of  Ift^^,  to 
allow  or  grant.      Bwt  is  now  corruptly 
employed  for  two  words,  bai  and  but :  bii 
is  the  imperative  of  6o#«i,  to  6eot,  to  add 
in  order  to  snpply  a  deficiency ;  but^  of 
beotk-vtmif  to  be-out,*  and  has  the  same  sig- 
nification as  tpiihout      But  properly  re-' 
quires^a  negative  in  construction  with  it, 
as  I  saw  none  fanit  him;  hot  it  is  often 
omitted,  as^  1  saw  but  two  ptants.    ffUl^ 


oui  la  t|ic  imp.  of  wyrihoMUany  to  be- 
oot.  And  is  the  Imp.  of  onaii-ad,  to  heap, 
or  add.  Formerly  four  different  sets  of 
words  were  used  where  now  jiaee  is  nsed,. 
and  it  is  now  taken  four  ways:  1.  For 
iUhikttniaiikenee,  or  seen  and  thencrforwardM; 
as,  It  IMS  not  been  done  since  the  reign  of 
John.  2.  For  syne,  ffiie,  cr  $een ;  as.  Did 
George  II.  live  before  or  since  that  ex- 
ample. 9.  For  semd,  seeing^  seeing  a$y  or 
seeing  thai  ;  as,  I  should  labour  for  truth 
since  no  effort  is  lost.  4.  Fas  mtkthe^  sUk^ 
seen-as,  or  seen4hai ;  as.  Since  death  in  the 
end  takes  from  all.  SUhena  and  sith  were 
in  good  ose  till  the  time  of  the  StuaHs.  So 
and  as  are  articles  meaning  the  same  as  II, 
thai  or  which.  As  he  sows,  so  be  will  reap, 
with  the  ellipses  supplied  is,  (In)  what 
(manner)  he  sows,  (in)  that  he  will  reap, 
or  even  without  supplying  th^in.  What  he 
sows,  that  he  will  renp. 

41.  Prepositions,  to  use  the  ideas  of  Mr. 
Tooke,  are  necessary  in  language,  because 
it  is  impossible  to  have  a  distinct  complex 
term  for  each  different  collection  of  ideas 
vrhich  we  have  occasion  to  put  together  in 
discourse.  By  the  aid  of  prepositions, 
complex  terms  are  prevented  from  being 
indefinitely  numerous,  and  are  used  only  for 
those  coUectTons  of  ideas  which  we  have 
moot  occasion  to  use.  This  end  is  thus 
answered  :  we  either  take  that  complex 
term  which  inclodes  the  greatest  number, 
though  not  all  of  the  ideas  we  would  com- 
municate, or  else  that  which  includes  ail 
and  the  fewest  more ;  and  then  by  the  help 
of  the  preposition  we  either  make  up  the  de- 
ficiency in  the  one  case,  or  retrench  the  su- 
perfluity in  the  othfjr :  so,  a  house  wUh  a 
party  wall ;  a  house  without  a  roof.  Other 
relations  are  declared  by  prepositions  ;  but 
they  have  all  meanings  of  their  own,  and 
are  constantly  used  according  to  those 
meanings.  With  is  the  imperative  of  withan^ 
to  join :  sometimes  of  wyr/Aaa,  to  be ;  ig 
vrhich  case  it  is  exactly  the  same  with  6y. 
T%rongh  or  thorough  is  the  Gothic  substan- 
tive daaro,  or  the  Teutonic  thuruh,  and  like- 
them  means  door,  gate,  passage :  so,  through 
the  air,  is,  passage  the  air,  or  the  air  being 
tlie  passage  or  mediimi.  F¥om  is  the  Anglo- 
Saxon  noun/hun,  beginning,  source,  author. 
Of  this  word  Harris  produces  three^  ex- 
amples, which  he  considers  as  proving  that 
it  is  used  in  tliree  different  relations,  tit, 
detached  relation,  quiescence,  and  motion, 
the  last  two  being  contradictory :  these  figs 
come  from  Turkey ;  the  faimp  hangs  fl^ 
the    eetUng ;   the   lamp   falla  from  the 
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ceiling.  Now  come  is  a  compleK  tenn  for 
one  ftpeciet  of  motion ;  fiM$  for  another ; 
kang9  for  a  species  of  attachment  Have 
we  occasion  to  mention  the  beguming  or 
eemituncement  of  these  motions  and  this  at- 
tachment, and  the  place  whete  they  begin 
or  commence?  What  more  natoral  or  more 
simple  tiian  to  add  the  signs  of  these  ideas, 
«z.  the  word  bfgmnni^  (whtdi  always*  re> 
mains  the  same,)  and  the  name  of  (he  place 
(which  will  perpetually  vary.)    Figs  came 

beginning  Tnritey  ;  kimp  ^  gJJ**    I     be- 

gkmmg  ceiling :  t.  e,  TnrKey  the  plaee  of 
begimmg  to  come  -,  ceiling  the  place  of  be* 

ginmMgto  \  ^^'     I   To  is  tiie  Gotiiic 

substantive  Uaa^  act«  effectt  endy  or  result, 
which  is  itself  Ibe  past  participle  of  tihig9»f 
to  do.  Hlnie  is  an  Anglo-Sa^oo  substan- 
tive, signifying  time  ;  tUlf  is  tthmkUe^  to  the 
time ;  umtUf  is  on  to  the  time.  Of  is  pro- 
bably a  fragment  of  the  Anglo-Saxoo  sub- 
stantive ttfcra,  oflspriui;,  dec.  and  always 
means  consequence,  o&prittg,  succession, 
follower,  ficc  In  all  the  instances  pro- 
duced in  the  dictioimries,  caasf  may  be  sub- 
stituted for/or,  without  Injury  to  the  sense^ 
though  sometimes  ankwanfiy.  It  is  pro- 
bably the  Gothic  sobstintiveyUriiia,  cause.' 
By  is  the  imperative  of  &e  on,  to  be ;  lire- 
qnentiy,  but  not  always,  used  vrith  an  ab- 
breviation of  construction,  tminment^eaMsef 
0genii  &c.  being  understood.  Among  b  the 
past  participle  of  goaitfagaii,  to  mingle, 
j{fter  is  the  comparative  of  i^.  About  k 
fnm  boda  the  fitst  outward  boundary  or  ex- 
tremity of  any  thing  i  hence  oa6otfa,  on^aia, 
cbutOf  obout,  /«,  ouiy  oa,  of,  and  of,  Mr. 
Tooke  does  not  profess  to  tiaoe  to  an  origin ; 
we  feel  littie  doubt  that  on  is  simply  one  of 
the  several  Ibrms  of  the  numeral  one ;  and 
the  same  process  of  thought  has  oceurr^  in 
the  Greek,  where  ii;  and  n  (and  perhaps 
also  avf)  are  almost  indisputably  the  cor- 
responding numeral.  Wc  should  have  thought 
it  probable  that  the  English  i»  has  the  same 
origin  as  or,  if  Mr.  H.  1  ooke  had  not  pro- 
duced the  Gothic  substantive  iaaa,  the  m* 
terior  part  of  the  body  (used  also  for  cave 
or  cell.)  Out  he  thinks  not  improbably 
originally  meant  sku). 

VIII.    Cf  the  Interjection. 

4t.  We  have  very  tittie  to  say  in  addition 
to  what  we  have  said  respecting  this  small 
afid  iasignifiomt  dass  of  words.  OA,  or  O,  is 
almost  the  only  word  for  which  it  is  ne- 
cessary.   A  few  other  words  may  be  moh 
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tioned  as  being  nsiially  classed  with  iC 
Foraoeli  is  the  imperative  of foran  to  go,«iif 
the  adverb  well.  Halt  is  the  imperative  of 
kealdant  to  liold.  .Lo  is  the  imperative  of 
look,  fie  is  the  imperative  of /oa,  to  hste, 
Wdeome  means,  it  is  well  that  you  are 
come,  AdieUf  used  so  often  vrithout  a  m»- 
ment^i  thought  as  to  its  serious  import,  ia 
the  French  il  di^,  to  God,  meaning,  I  com- 
mend you  to  God, 

GRAMME,  in  French  weighto.  The 
unit  weight,  called  a  gramme,  is  the  weight 
of  the  cube  of  the  hundredth  part  of  tiio 
metre  of  distiKed  water,  taken  at  its  maxi- 
mum deonty.  It  answers  to  15.444  grains. 
Tlie  kilogramme,  or  the  weight  of  a  thoa« 
sand  grammes  b  equal  to  Sf{  Troy  ounces. 

GRANARY,  a  building  to  lay  or  store 
com  in,  especially  that  designed  to  be  kept 
a  considerable  time. 

GRANATITE,  cro89  sloney  a  mineral 
found  in  Spain,  and  in  some  parts  of  Prance 
and  Switierland.  It  b  crystallised  in  a  very 
peculiar  form ;  two  six-sided  prisms  inter- 
sect each  other  at  right  angles,  or  obliquely. 
Hence  its  name,  cross  stone.  It  b  of  ^ 
reddish  brown  colour :  specific  gravity  3,S, 
nearly*.  It  b  fusible  before  the  blowpipe* 
It  consbts  of 

SUica 35 

Alumina 44 

Ume., 9.84 

Oxide  of  iron< IS 

Oxide  of  manganese *  1 

94.84 
Loss 5.16 

too 

GRAND  jary.  The  sheriff  of  every 
county  b  bound  to  return,  to  every  com- 
mission of  oyer  and  terminer,  and  of  goal, 
delivery,  and  to  every  session  of  the  peace, 
twenty-four  good  and  lavrfnl  men  of  the 
county,  some  out  of  every  bondred,  to  en- 
quire, present,  do,  and  execute  all  those 
things  which  on  the  part  of  our  lord  the 
Kmg  shall  then  and  there  be  commanded 
them.  They  ought  to  be  freeholders ;  but 
to  what  amount  b  not  limited  by  law.  Upon 
theur  appearance  they  are  swoni  upon  the 
grand  juiy,  to  the  amount  of  twelve  at  the 
least,  and  not  more  than  twenty-three,  that 
twelve  may  be  a  majority.  Itweyare  only 
to  hear  evidence  on  behalf  of  the  prosecu- 
tion; for  the  finding  of  an  indictment  b 
only  in  the  nature  of  an  enquiry  on  aecnsa- 
tion,  which b afterward^  to  be  tried;  afid 
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tkey  are  only  to  enqoire,  upon  their  oatfat,  widely-exteaded  and  abmidEuit  ibniatloni 
Mfhether  there  »  sufficient  canse  to  call  op*  with  which  we  are  acquainted.  The  second 
on  the  party  to  answer  it   If  twelve  agree  granite  formation  occors  only  in  veins,  which 
to  find  tbe  bill,  it  must  be  pronounced  a  traverse  the  oldest  formation,  but  never 
tme  bill,  but  it  cannot  be  found  by  a  smaller  readies  any  of  the  newer  ropk.  The  newest 
number.    Tbe  mode  of  finding  a  bill  is  by  granite  formation  always  rests  on  some  of 
indorsing  it  a  true  bill;  when  it  is  rejected  the  older  primitive  rocks,  and  usually  in 
it  is  indorsed  **  ignoramus,*'  or  not  found ;  an  overlying  position.    It  never  occurs  in 
and  no  one  can  be  tried  by  indictment  with-  globular  distinct  concretions :  its  structure 
eat  the  finding  by  a  grand  jury.  is  very  irregubu' ;  sometimes  contains  grams 
Geahd  lareemf.    See  Lascbmy.  of  precious  garnet,  and  has  a  deep  red  co^ 
GRANITE,  in  mineralogy,  is  a  partico-  lour.    It  often  occun  in  veins  that  shoot 
lar  mountain  rock,  composed  of  f«bpar,  fronn  the  rock,  or  in  veins  that  are  not  con- 
quartz,  and  mica.    In  general  the  felspar  nected  with  any  rock  beyond  the  strata 
is  file  predominating  substance,  and  mica  which  they  traverse, 
the  least  considerable.    In  some  varieties  When  granite  is  exposed,   it  frequently 
the  quarts  b  wanting,  and  in  others  the  occurs  in  high  and  steep  cliffs,  which  form 
mica.    Tbe  constituent  parts  differ  likewise  vast  mural  precipices :  often  also  in  lofty 
considerably  in  their  magnitude :  they  alter-  summits,  denominated  peaks.    It  is  fouml 
nate  from  large  to  small,  and  even  very  fine  in  afanost  every  country,  and  m  many  places 
granular.     Hie  hm  and  coarse  a^^ually  the  stones  are  of  an  immense  sise.    The 
belong  to  the  oldest,  and  the  small  and  fine  hu-gest,  as  an  nnconnected  stone,  has  been 
graonhu*  to'  the  newer  granite  formation,  described  in  the  sixty-eighth  volume  of  die 
It  difleiB  also  in  colour,  and  this  difference  Philosophical  Transactions.     It  is  found 
depends  duefly  on  the  felspar,  the  quartz  near  the  Cape  of  Good  Hope.    Granite 
and  mica  being  usually  6f  a  grey  colour,  rocks  are  frequently  traverMd  by  rents, 
The  letopar  paues  from  the  white  to  the  which  widen  by  tbe  action  of  the  elements : 
red.    The  felspar  in  granite  has  usually  a  the  mass  separates  into  fragments  of  greater 
vitreons  lustre,  and  perfectly  foliated  f^c-  or  .lesser  magnitude,  and  they  remain  long* 
tare ;  in  some  varieties  it  paMes  into  the  piled  on  each  other,  in  the  most  ftnciful 
earthy,  with  the  loss  of  its  lustre  and  bard-  manner,  appearing  like  vast  artificial  tn- 
ness,  even  into  porcelain  earth.    This  is  mali,  or  masses  brought  together  by  an  im- 
owing  to  decomposition,  effected,  accord-  memo  ffood.  The  hard  vrhite  granite,  with 
ing  to  Mr.  Davy,  by  eletro-cheaucal  agen-  ,  black  spots,,  is  a  very  valuable  kmd :  it 
des.    Sometimes  the  constituent  parts  of    consists  ofcongeries  of  varionsly  constructed 
granite  are  regulariy  crystallized,  but  prin-  and  differently  coloured  particleii,  not  di^ 
dpally  the  felspar  and  quartz.    Tbe  mica  fused  among,  nor  ninntng  into  one  another, 
sometimet  occurs  In  nests,  unmixed  with  but  each  pure  and  distinct,  though  firmly 
the  other  parts.  Sometimes  the  constituent  adhering  to  which  ever  of  the  others  it 
parts  are  so  arranged,  that  when  a  sped-  comes  in  contact  with,  and  fbrming  a  very 
men  is  cnt,  its  surface  has  a  kind  of  resem*  firm  mass.    It  is  much  used  in  London  for 
blance  to  written  duuacters.  Hence  it  has  the  steps  of  public  buildings,  and  in  other 
been  denominated  graphic  stone.  situations  where  grAt  strength  and  hard- 
Besides  felspar,  quartz,  and  mica,  the  ness  are  required.    The  hard  red  granite, 
•ssential  constituent  parts  of  granite,  other  vari^tedwith  black  and  vrhite,  U  com- 
ibssils  occur  in  it ;  oif  these,  schorl  is  the  mon  in  Egypt  and  Arabia.     The  stones 
most  frequent,  and  next  Is  garnet  and  tin-  used  in  paving  the  streets  is  another  species 
stone.    There  are  three  formatioiis  of  gra-  of  granite.    Granite,  though  not  abounding 
nite ;  the^first,  or  ohlest,  serves  as  the  ba-  in  metal,  contains  occasionally  some  of  the 
sis  for  all  the  other  classes  of  rocks.  *  Tlie  most  important.    Iron  and  tm  occur  most 
second  occurs  only  in  tlie  first ;  and  the  frequently. 

third,  or  newest,  appears  to  be  among  tbe  GRANT,  m  Uw,  a  gift  in  writing  of  such 

newest  of  the  primitive  rocks.    In  the  old-  a  thing  as  cannot  be  passed  or  conveyed  by 

est  granite  formation,  when  it  rises  to  a  word  only,  as  a  grant  is  tbe  regular  method, 

hei^t  above  the  surface  of  the  earth,  and  by  the  common  law,   of  traosfeirfaig  the 

is  sarroonded  by  other  primitive  rocks,  these  property  of  incorporeal  hereditaments,  on 

are  always  wrapped  around  it,  or  the  strata  such  things  whereof  no  livery  of  scfisin  can 

are  mantla-sha|)ed.  This  is  one  of  the  most  be  had.    For  which  reason,  all  corporeal 


\' 


IwreditftmtiitBy  ti  kods  and  faoasfit,  are  said 
to  be  in  livery ;  and  the  othen,  as  advow* 
aont,  commonsy  aervices,  rentSy  reverBioos, 
and  the  like^  lie  in  grant  He  tint  giant- 
eth  is  termed  the  grantor;  and  be  to  whom 
the,  grant  is  made  is  termed  the  grantee. 
.  A  grant  differs  from  a  gift  in  this ;  that  gifts 
are  always  gratuitous,  grants  are  upon  some 
consideration  or  equivalent  Theoperative 
words  ita  ghlnts  are  dedi  et  eoaccsst,  ^  I  have 
given  and  granted."  Grants  may  be  void 
by  ineertainty,  nnpossibility,  being  against 
law,  or  a  wrong  tide,  to  defrand  creditors, 
&c.  Grants  of  the  King  are  by  letters  pa- 
teiity  and  are  void  when  obtained  by  mi^ 
take  or  deceit  apparent,  or  for  an  estate 
which  cannot  be  granted,  such  as  an  estate 
to  a  man  and  his  heirs  male,  without  saying 
of  his  body ;  beeaose  it  b  neither  an  estate 
In  fee  nor  in  talL 

GRANULATION,  in  chemistry,  the 
process  by  which  a  metal  is  reduced  into 
grains,  which  is  effected  by  melting  the 
metal,  and  then  pouring  it  in  a  very  slender 
stream  into  cold  vrater.  As  soon  as  the  metal 
comes  in  contact  with  water  it  divides  into 
drops,  which  have  « tendency  to  a  spherical 
shape,  an^  are  more  or  less  perfect,  accord- 
ing to  the  thinness  of  the  stream;  the 
height  fk'om  which  it  faHs,  and  the  tempera- 
ture of  the  metal.  Some  of  the  more  fusi- 
ble metals  may  be  reduced  to  much  finer 
grains,  by  pouring  it  in  its  melted  state  into 
a  wooden  box,  rubbed  over  with  chalk,  and 
shaking  it  violently  before  it  has  time  to 
become  solid.  ' 

GRAPE.  SeeViTis.  Grapes  have  been  re- 
peatedly examined  by  the  best  informed  che- 
mistsand  mostaccnrate  testr,btttwithonttbat 
success  which  might  have  been  expected. 
They  are  found  to  contain  much  sugar,  a 
portion  of  mudla^  and  jelly,  some  albu- 
men and  colouring  matter.  Tartrate  of 
potash,  tartaric  acid;  the  citric  and  mar 
lie  acids  have  likewise  been  discovered  in 
them. 

GRAPHIC  gold.    See  Tellurium. 

Graphic  stone.    See  Granitc. 

GRAPHITES,  a  mineral  principally  of 
carbon,  with  a  small  portion  of  iron  and  sT- 
lica.  When  pure  it  burns  with  a  reddish 
flame,  emitting  beautiful  sparks,  and  a 
smell  of  sulpiiur.  Its  specific  gravity  is 
about  2. ;  it  feels  sonievdiat  greasy,  stains 
the  fingers,  and  marks  strongly.  It  is  a  true 
carburet  of  iron,  of  which  there  are  several 
«pecies  ;  one  is  plumbago^  or  black  lead^  so 
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Qseful  In  the  form   of  pencils.     It  eon* 
sbtsof 

Carbon 90 

'  Iron 10 

Too 


GkAPHOMETER,  a  mathematical  ii^ 
strument,  otherwise  called  a  semi-circle, 
the  use  of  which  iB  to  obsei:ve  any  angle, 
whose  vertex  is  at  the  centre  of  the  instm- 
ment  in  any  plane  (Aoogh  it  is  most  com- 
monly horieontal,  or  nearly  so)  and' to  find 
how  many  degrees  itcontams. 

The  graphometer  is  a  graduated  semi- 
circle, ABC,  (se^  Plate  Vl.  Mbccl. ^  5, 
6,  7)  macje  of  wood,  brass,  or  the  like,  and 
so  fixed  on  a  fulcrum,  G  H,  by  means  of  a 
brass  ball  and  socket,  that  it  easily  turns 
about,  and  retains  any  situation.  It  has 
two  sights  fixed  on  its  diameter,  A  C,  and 
at  the  centre  there  is  commonly  a  magne- 
tical  needle  and  compass  in  a  box.  Tliere 
is  likewise  a  moveable  raler  or  in^ex,  £  D^ 
with  two  tights,  P,  P,  which  turns  round  the 
centre,  and  retains  any  situation  given  it. 

To  measure  by  this  instrument  an  angle, 
A  C  B,  in  any  plane,  and  comprehended 
between  the  right  lines,'  A  C  and .  B  C, 
drawn  from  two  points,  A  and  B,  to  the 
place  of  station,  C.  Let  the  graphome- 
ter be  placed  at  C,  supported  by  its  ful- 
crum ;  and  let  the  immovable  sights  on  the 
diameter  of  the  instrument,  D  £,  be  directed 
towards  the  point,  A ;  and  likewise  while 
the  instrument  remains  immoveable,  let  the 
sights  of  the  ruler,  F  G,  which  is  moveable 
about  the  centre,  C^  be  dvected  to  the 
pouit,  B.  Now  it  is  evident,  that  th€ 
moveable  ruler  cuts  off  an  arch,  DH, 
which  is  tlie  measure  of  the  angle,  A  C  B, 
sought  Moreover,  by  the  same  method, 
the  mclination  of  D  £,  or  of  F  G,  may  be 
observed  with  the  meridian  line,  which .  is 
pointed  out  by  the  magnetic  needle  inclosed 
m  the  box,  and  moveable  about  the  centre 
of  the  instrument 

GRAPNELS,  a  sort  of  anchon  with 
four  flukes,  serving  for  boau  to  ride  by. 

Thera  is  also  a  kind  called  fire  and  chain- 
grapnels,  made  with  four  barbed  claws,  in- 
stead of  flukes,  and  used  to  catch  hold  of 
the  enemy's  riggiag,  or  any  other  part,  in 
order  for  boarding  them. 

A  fire  grapnel,  in  some  respects,  rcsem^ 
bles  the  former,  bnt  diffc^ng  in  the  con< 
struction  of  its  flukes,  which  are  forMtbed 
with  strong  barbs  on  its  points.    Fire  grap* 
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neb  jve  moally  fixed  by  a  chain  oo  the  yard- 
mnm  of  a  ship,  to  grapple  any  advemiy 
^rhom  ihe  intendi  to  board,  and  are  parti- 
cularly requiaite  in  fire-ships. 

GRASS,  io  botany.  Hie  tribe  of  grasses 
is  one  of  the  seven  natural  fSamiKes  into 
^hich  aU  vegetables  are  distriboted  by  lin- 
nseos  in'his  '^  Philosophia  Botanica."  They 
are  defined  to  be  plants  which  have  very 
■ioiple  leaves,  a  jointed  stem,  a  husky  ca- 
lyx named  a  glome,  and  a  single  seed. 
Xhis  description  includes  com  as  well  as  the 


Most  of  these  plants  are  annual  or  peren- 
nial herbs ;  some  of  them  are  erect,  others 
creep  upon  the  ground.  The  roo^  in  the 
greatest  number  creep,  and  emit  fibres 
from  each  knot  or  join^;  in  others,  they  are 
■imply  brandied  and  fibrous,  llie  stems 
and  branches  are  round ;  the  leaves  are 
aimple,  alternate,  entire,  very  long,  and 
commonly  narrow;  they  are  generally 
placed  immediately  upon  the  stem,  except 
in  the  bamboo,  and  a  few  others  which 
have  a  foot  stalk  at  the  origin  of  the  leaves. 
The  leaves  form  below  a  sort  of  sheath, 
which  embraces  the  stem,  and  is  generally 
cleft  on  one  side  through  its  whole  length. 
The  top  of  the  sheath  is  sometimes  crowned 
with  a  membrane,  that  is  either  cleft  or 
entire,  and  is  frequently  accompanied  with 
two  appendages  or  ears,  as  in  rice,  pharus, 
darnel,  wheat,  rye,  and  barley.  In  others, 
the  flheath  is  crowned  with  hairs,  as  in  mil- 
let, panic-grass,^  and  andropogon,  and  in 
some  species  of  panic  grass  it  is  naked,  that 
is,  has  neitlier  membrane  nor  hairs.  There 
are  three  sections.  The  flowers  are  her- 
maphrodite in  phmto  of  the  first  section  ; 
male  and  female  upon  the  same  rootin  those 
df  the  second ;  hermaphrodite  and  male  on 
the  same  root  in  those  of  the  third.  Theyc 
proceed  either  singly  from  the  sheath  of  the 
leaves,  as  in  lygeum ;  form  a  single  spike,  as 
in  nardiis  and  darnel ;  or  are  formed  into  a 
panicle,  that  is,  loose  spike,  as  inpoa,  agres- 
lis,  and  oats.  The  calyx  and  corolla  in 
this  order  are  Qot  sufficiently  ascertained.  In 
some  a  single  scale  or  husk,  in  others  two,  as 
in  nardos,  supply  the  place  of  both  covers ; 
some  grasses,  as  canary-grass,  and  phlenm, 
have  four  husky  scales,  two  of  which  serve 
fer  the  calyx,  and  the  olher  two  for  the 
corolla;  some  have  ^we^  as  anthoxanthnm ; 
Others  six,  as  rice,  four  q€  which  are  sup- 
posed to  ooDstitute  the  calyx,  and  the  other 
two  aie  termad,  improperly  enough,  the 
bosky  petals.  The  ooroDa  is  sometimes 
com|KMMd  of  one  petal  with  tw» 
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as  in  fox-tail  grass.  The  staaiina  are^geir 
rally  three  in  number,  and  placed  irregn* 
larly  with  respect  to  the  sttuktion  of  the 
calyx  and  the  corolla.  One  stamen  is  com- 
monly placed  betwixt  ttie  seed  bud  and  the 
two  small  scales  or  external  bosk  of  the 
corolla ;  and  two  betwixt  the  seed  bud  and 
the  inner  husk.  Rice,  ziiania,  and  pha- 
ros, have  fix  stamina.  The  anthen  are 
long,  furnished,  with  two  cells,  and  slightly 
attadied  to  the  fibunents*  The  seed  bud  is 
placed  upon  the  same  receptacle  as  the 
calyx,  corolla,  and  stamina.  In  bobartia  it 
IS  said  to  be  placed  under  the  receptacle  of 
the  flower.  The  style  is  generally  double, 
and  crowned  with  a  hairy  stigma  or  summit. 
The  seed  vessel  in  this  order  is  wanting. 
Hie  seeds  are  single,  oval,  and  attached  be- 
low to  tiie  bottom  of  the  flower. 

GRATIOLA,  in  botany,  a  genns  of  the 
Diandria  Monogynia  daas  and  order.  Na- 
tnral  order  of  Personata.  Scrophulariae, 
Jttssieu.  Essential  character :  calyx  eeven- 
leaved,  the  two  outer  leaves  petulous;  co- 
rolla irregular,  if^ersed ;  stamen  two,  bar* 
ren ;  capsule  two-celled.  There  are  twelve 
species.  ,/ 

GRAVE,  in  music,  is  applied  to  a  sound 
which  is  of  a  low  or  deep  tone.  The  thicker 
the  cord  or  string,  the  more  grave  is  the 
note  or  tone;  and  the  smaller,  the  more 
acute.  The  gravity  of  sounds  depends  on 
the  slowness  of  the  vibratory  motions  of 
the  chord ;  and  their  acuteness  on  its  quick 
vibrations.  Grave,  in  the  Italian  music, 
denotes  a  very  grave  and  slow  motion, 
somewhat  faster  than  adagio,  and  slower 
than  largo. 

Grave  occfli^,' in  grammar,  shews  that    ' 
the  voice  is  to  be  lowered  ;  its  mnrk  stands 
thus  ^.    See  Accent. 

Grave  digging  beetle.    See  Silpha. 

GRAVEL,  in  natural  history  and  gar- 
dening, a  congeries  of  pebbles,  wiiicb, 
mixed  witii  a  stiff  loam,  makes  lasting  and 
elegant  gravel  walks ;  an  ornament  peculiar 
to  onr  gardens,  and  which  gives  them  the 
advantage  over  those  of  other  nations. 

GRAVER,  in  the  art  of  engraving,  a 
tool  by  which  all  the  lines,  scratches,  and 
shades,  are  cut  in  copper,  &c.  Graven  are 
of  three  sorts,  round-pointed,  square-point- 
ed, and  loienge.  llie  round  are  the  best 
lor  scratching;  the  square-pointed  are  for 
cutting  the  largest  strokes,  and  the  loienge- 
pointed  ones  for  the  most  fine  and  deUcate 
ttroket ;  but  a  graver  of  a  middle  form, 
betweea  the  square  and  loaenge-pomted, 
will  make  the  strokes  or  scratches  q>peat' 
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%ilii  mora  life  and  vigour.    See  Engrait-  liqaids  of  less  specific  gnvity  thin  wafer* 
iNO.  the  instrameot,  withoot  the  additioiial  weight 
6RAVIMETER,  the  name  given  by  M.  above-ineotioned,  weighs  about  foor  hoii* 
Gojrton  to  an  instrument  for  measuring  spe-  dred  and  fifty-nine  grains^  in  tlie  dimensions 
dfic  gravities :  he  adopts  this  name  rather  before  hud  down.    It  woold  be  easy  to  li- 
than  either  areometer  or  hydrometer,  be-  mit  its  weight  to  the  utmost  accuracy.    We 
cause  these  latter  terms  are  gromided  upon  have  ther^re  the  range  of  one-fifth   of 
the  supposition  that  a  fluid  is  always  the  thing  buoyancy,  and  consequently  the  means  of 
weighed ;  "whereas,  with  regard  to  solids,  the  ascertaining  all  the  intermediate  densities 
liquid  is  the  known  term  of  comparison  to  from  water  to  the  most  highly  rectified  spi« 
which  tiie  nnknown  weight  is  referred.  Gny-  rit  of  wine,  which  is  known  to  bear  in  this 
ton's  gravimeter  is  executed  in  glass,  and  is  respect  the  ratio  of  eight  to  ten  with  regnrd 
of  a  cylindric  form,  being  that  which  requires  to  water.    3.  When  liquids  of  greater  spe- 
the  smallest  quantity  of  fluid,  and  is  on  that  cific  gravity  than  water  are  to  be  tried,  the 
account  preferable*  except  so  fiir  as  it  is  constant  weight  being  applied  below  by 
necessaiy  to  deviate  for  the  security  of  a  means  of  the  additional  piece,  which  weighs 
vertical  position.     It  carries  two  basins,  about  one  hundred  and  thirty-eight  graWt 
one  of  them  superior,  at  the  extremity  of  a  the  instrument  can  receive  in  tlie  upper 
thin  stem,  towards  the  middle  of  which  the  basin  more  than  four  times  the  usual  addi- 
fixed  point  of  immcrrion  is  marked.    The  tional  weight,  without  losing  tlie  equili- 
other,  or  lower  basin,  terminates  in  a  point;  brinm  of  its  vertical  position.    In  this  state 
it  contains  the  balls,  and.  is  attached  to  the  it  is  capable  of  shewing  the  specific  gravity 
cylinder  by  two  branches.    The  moveable  of  the  most  concentrated  acids*    4.  It  pos- 
suspension,  by  npeans  of  a  hook,  lu^  the  sesses  another  property,  namely,   that  it 
inconvenience  of  shortening  the  lever  which  may  be  used  as  a  balance  to  determine  the 
is  to  secure  the  vertical  position.    The  cy-  absolute  weight  of  such  bodies  as  do  not  ex* 
finder  is  three  fourths  of  an  inch  in  diame-  ceed  its  additional  load.    5.  Lastly,  the 
ter,  and  6.85  inches  in  length.    It  carries  purity  of  the  water  being  known,  it  will  in- 
in  the  upper  basin  an  additional  constant  dicate  the  degrees  of  rarefaction  and  con- 
weight  of  five  grammes,  or  one  hundred  denstition  in  proportion  to  its  own  bulk, 
and  fifteen  grams.    These  dimensions  might  To  find  the  specific  gravity  of  any  solid  by 
li(e increased  so  as  to  render  it  capable  of  the  gravimeter,  observe  tliis  rule:  ''From 
receivuQig  a  m'nch  more  considerable  weight;  the  weight  ip  the  upper  dish,  when  the 
but  this  is  unnecessary.    M.  Goyton  has  instrument  is  property  unmened  m  the<nn- 
added  a  piece  which  be  calls  the  plonguer,  knownflnid,  take  the  weight  which  is  placed 
because,  in  fiict,  it  U  placed  in  the  lower  with  the  body  in  the  same  scale  at  the  like 
bMui  when  iised,  and  is  consequently  en-  adjustment.    The  remahider  is  tlie  absolute 
tirely  immersed  in  the  fluid,    it  is  a  bulb  of  wiygbt  of  the  solid.    Multiply  this  by  the 
glass  loaded  with  a  suflicient  quanUty  of  specific  gravity  of  the  fluid,  and  reserve  the 
mercury,  in  order  that  its  total  weight  may  product  From  the  additional  weight,  when 
be  equal  to  the  constant  additional  weight  the  body  is.placed  in  the  lower  basin,  take 
added  to  the  weight  of  the  volume  of  water  the  weight  when  it  was  phiced  in  tiie  upper. 


displaced  by  this  piece.  It  will  be  readily 
understood  that  the  weight  being  deter- 
mined at  the  same  temperature  at  which 
the  instrument  Was  originally  adjusted,  it 


The  remainder  will  be  the  loss  of  weight  by 
immersion.  Divide  the  reserved  product 
by  the  loss  by  inunersion,  and  the  quotient 
will  be  the  specific  gravity  of  tlie  solid  with 


wiU  sink  to  the  tame  mark  on  the  stem,  regard  to  distiUed  water  at  the  standard 
whether  it  is  loaded  with  a  constant  addiU-  temperature  and  pressure."  To  find  the 
onal  weight  in  the  upper  basin,  or  whether  specific  ^vity  of  a  fluid,  pioceed  thus : 
die  effect  of  Uiis  weight  be  produced  by  «*  To  the  weight  of  the  gravimeter  add  the 
the  additional  piece  in  the  lower  dish.  From  weight  required  in  tlie  upper  basin  to  sink 
this  expUmation  there  will  be  no  difllculty  it  in  the  unknown  fluid.''  Again,  •*  To  the 
in  seeing  how  this  instrument  may  be  weight  of  the  gravimeter  add  the  weight  re- 
adapted  to  every  case  in  practice..  It  may  quired  in  the  same  manner  to  sink  it  in  dis- 
be  used,  1.  For  soUds..  The  only  condition  tilled  water.  Divide  the  firet  sum  by  the 
will  be,  tliat  the  absolute  weight  of  the  body  latter,  and  the  quotient  wilK  be  the  specific 
to  be  examined  shaU  be  rather  less  than  gravity  of  the  fluid  in  quesUon.**  See  Spb- 
the  constant  additional  weight,  which  in  cipic  Gravity,  HyDKOSTATict,  and  Hy- 
tliis  instrument  is  about  115  grains.    2.  For  dkomstcr. 
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btlAVINO.  See  EnrGRAViNd.  In  tea 
tfliiirs  the  word  prreving  i»  nsed  for  the  act 
of  cleanmi^  a  ship's  bottom,  wlien  she  is 
laid  agrouiid  during  the  recess  of  the  tide. 
See  Bkbamiho  and  Carebhtino. 

GRAVITY,  a  term  nsed  by  physical 
writers  to  denote  the  cause  by  which  all 
bodies  move  toward  each  othef^  unless  pre- 
tented  by  some  other  force  or  obstacle. 
The  most  lamiliar  effect,  and  that  which 
eontinnaUy  obtrudes  itself  on  our  notice,  is 
the  weight  of  bodies,  or  their  tendency  to- 
ward the  centre  of  the  earth.    It  has  not 
been  ascertained,  or  rendered  probable,  that 
gravity  is  a  secondary  property  of  matter ; 
that  is  to  say^  that  it  flows  from  any  of  tlie 
other  known  original  properties.    Sir  Isaac 
Newton,  however,  was  of  opinion,  that  our 
reasonings  on  the  subject  might  be  simpli- 
lied,  by  supposing  it  to  depend  on  a  pro- 
digiously ehistic  ^d  rare  fluid,  by  him  csiJed 
ether,  and  assumed  to  possess  an  increasing 
degree  of  condensation,  in' parts  of  space 
more  and  more  remote  from  the  varions 
masses  of  matter.    According  to  this  doc- 
trine, a  falling  body  moves,  because  it  is 
pressed  toward  the  mrer  parts  of  this  ex- 
tended fluid.    We  shall  leave  this  theory  to 
its  meriu«   as  being  neitUtr  very  perspi- 
cuous, nor  much  related  to  our  subject 
Bergman,  and  others,  have  considered  tlie 
chemical  and  cohesite  attractions  to  be  one 
and  the  same  with  the  attraction  of  gravity, 
but  modified  hi  its  favrs,  by  variations  in  the 
onsses,  densities,  and  distances  of  the  par- 
tides  of  bodies.    Many  difliculties  appear 
at  first  sight  to  offer  themselves  against  this 
supposition.   But  in  troth  it  cannot  be  exa- 
mined at  first  sight ;  and  requires  to  be 
submitted  to  the  rigour  of  mathematical 
investigation,  which  has  not  yet  been  done. 

The  phenomena  of  particular  gravity,  or 
that  which  respects  the  earth,  or  by  which 
bodies  descend  or  tend  towards  the  centre 
of  the  earth,  are  as  follows : 

1.  AH  ctrcnmterrestrial  bodies  do  here- 
bjr  tend  Awards  a  pomt,  which  is  cither  ac- 
curately, or  very  nearly,  the  centre  of  the 
magnitude  of  the  termiueons  globe.  Not 
that  it  is  mtant,  that  there  is  any  virtue  or 
charm  m  the  point  called  the  centre,  by 
which  it  attracts  bodies;  but  because  this 
is  the  rMuk  of  the  gravitation  of  bodies 
towards  all  parts  of  vrbich  the  earth  consists. . 
il.  In  all  piMcs  equidistant  from  the  cen- 
tre of  the  eartli,  the  force  of  gravity  is  . 
■early  equal.  Indeed  all  parts  at  the  earth's 
turiace  are  not  at  equal  distances  from  the 
aarihls  eentrei  be«auae  the  aqyatorial  parts 
VOL.  UL 
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are  higher  than  the  polar  parts  by  about 
seventeen  miles;  as  has  been  proved  by 
the  necessity  of  making  the  pendulum 
shorter  in  those  places,  btfore  it  will  swing 
seconds.  In  the  new  '^P^tecsbnrgTrans- 
actions,"  vol.  6  and  7.  M.  Krafft  gives  a 
formula  for  the  proportion  of  gravity  m  dif- 
ferent latitudes  oh  the  earth's  suriacey 
which  is  this : 

f  =2  (  i  4-  6.0052848  sme  'x)  g  ; 

where  g  denotes  the  gravity  at  tlie  equator, 
and  y  the  gravity  under  the  other  lati- 
tude X. 

3.  Gravity  equally  affects  all  bodies,  with- 
out regvd  either  to  their  bulk,  figure,  or  ^ 
matter:  so  thHt  abslj^ctlng  from  the  resis- 
tance of  the  medium,  tlie  most  compact  and 
the  most  loose,  the  greatest  and  the  small- 
est bodied  would  all  descend  through  au 
^qtml  space  in  the  same  time,  as  appears 
from  the  quick  descent  of  every  light  body 
in  an  exhausted  receiver.  The  space  which 
bodies  do  actually  fall  in  vacuo,  is  16/}  feet 
in  tlie  first  second  of  ttuie,  in  tiie  latitude  of 
London ;  and  for  other  times,  eitli^  greater 
or  less  than  that|  the  spaces  descended  from 
rest,  are  directly  proportional  to  the  squares 
of  the  times,  while  the  falliog  body  is  not 
fiir  from  the  earth's  surfiioe. 

4.  This  power   is   the  greatest  at  tha 
eartli's  surface,  from  whence  it  decreases 
both  upwards  and  downwards;  but  not 
both- ways  in  tlie  same  proportion ;  for  up- 
wards, the  force  of  gravity  is  less,  or  de-  • 
creases  as  the  square  of  the  distance  from 
the  centre  increases ;  so  tliat  at  a  double  dis- 
tance from  the  centre  above  the  surface, 
the  force  would  be  only  one-fourth  of  what 
it  is  at  the  surface;  but  below  the  surface, 
the  power  1ie<;reases  in  such  ^rt,  that  its 
intensity  is  in  the  direct  futio  of  the  dis- 
tance from  the  centre ;  so  that  at  the  dij. 
tance  of  half  a  semi-diameter  from  tJie  cen- 
trey  the  force  would  be  but  half  what  it  i» 
at  the  surface ;  at  one-third  of  a  semi-dia- 
meter the  force  would  be  but  one-tliird, 
and  so  on. 

6.  As  all  bodies  gravitate  towards  the 
earth,  so  does  the  eartli  gravitate  towards 
all  bodies;  as  well  as  all  bodies  towards 
particuhu*  parts  of  the  earth,  as  hills,  &c. 
which  has  been  proved  by  the  attraction  a 
hill  has  upon  a  ptumb  line,  insensibly  draw- 
ing it  aside.  Hence  the  gravitating  force 
of  entire  bodies,  consists  of  those  of  all 
their  parts ;  for,  by  addmg  or  taking  away 
any  part  of  the  matter  of  a  body,  its  gT»> 
vity  is  increased  or  decreasadj  in  ibt  pro- 
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portion  of  the  qnantity  of  such  portions  to        Afsin,  Newton  demonstntef  thst  U 

die  whole  mass.    Hence  also  the  gravi-  nl  bodies  revolve  with  an  equable  motion 

taling  powers  of  bodies  at  the  same  dls-  in  several  circles  about  the  same  centre, 

tance  from  the  centre  are  proportional  to  and  that  if  the  sqaares  of  their  periodical 

tlieqnantifies  of  matter  in  the  bodies.  times  be  in  the  same  proportion  as  the 

General  or' nniveraal  gravity,  is  that  by  nibes  of  their  distances  from  the  common 

whicli  all  the  planets  tend  towards  one  ano-  centre,  then  the  cehtripetal  forces  of  tiie 

ther;  and  indeed,  by  wliich  all  bodies  or  revolving  bodies,  by  which  they  tend  to 

particles  of  matter  in  the  universe  tend  to-  tiieir  central  body,-  will  be  in  the  reciprocal 

wai-dfl  one  another.  -  ^  inverse  ratio  of  the  squares  of  the  dls« 

The  existence  of  the  same  principles  of  tances.    Bnt  it  bad  been  agreed  on  by  the 

gravitation  m  the  superior  regions  of  the  ■ttronomers,  and  particulariy  Kepler,  that 

heavens  as  on  flie  eari,  is  one  of  tiie  great  both  these  cases  obtam  m  all  the  planeto ; 

discoveries  of  ^ewton,  who  made  the  proof  »d  therefore  he  inferred  that  the  centri- 

of  it  as  easy  as  tiiat  on  the  earth.   This  was  P«l»l  forces  of  all  the  planeto  were  recipro- 

at  first  only  a  coqjecture  in  his  mind :  he  cally  proportional  to  squares  of  Uie  dis. 

observed,  that  all  bodies  near  the  earth,  tancea  irom  the  centres  of  their  orbits, 
and  in  its  atmosphere,  had  the  property  of       Upon  the  whole,  it  appears  that  th« 

tending  directly  towards  it ;  be  soon  con>  planets  are  retained  in  their  orbito  by  some 

jectared,  that  it  probably  extended  much  power  which  is  continually  acting  upon 

higher  than  to  any  distance  to  which  we  them:  that  tins  power  is  directed  towards 

coald  reach'  to  make  experimento ;  and  so  the  centre  of  their  orbits :  tint  the  intensity 

on,  froin  one  distance  to  another,  till  he  or  efficacy  of  this  power  ucreases  upon  an 

at   length  saw  no   rea^n  why  it  might  approach  tovrards  the  centre,  and  dimi- 

not  extend   to  the   moon,  by  means  of  nishes  on  receding  from  the  same,  and  that 

which  she  might  be  retained  in  her  orbit,  in  tlie  reciprocal  dopKcate  ratio  of  the  dis- 

as  a  stone  in  a  sling  is  retained  by  the  hand ;  tances ;  and  that  by  comparing  tins  cen- 

and  if  so,  he  next  inferred,  why  might  not  tripetal  foree  vrith  the  foroe  of  gravity  on 

a  similar  principle  exist  in  the  other  great  the  earth,  they  are  found  to  be  perfectly 

bodies  in  ^  universe,  tiie  sun,  and  all  the  alike,  as  may  easily  be  shown  in  various 

other  planets,  both  primary  and  secondary,  instances.    For  example,  in  the  case  of  the 

vrhich  might  all  be  retained  in  their  orbito,  moon,  the  nearest  of  all  the  pUneto,  the 

and  perform  their  revolutions  by  means  of  rectilinear  spaces  described  in  any  given 

the  same  universal  principle  of  gravitation,  time,   by  a  body  urged   by 'any  power, 

He  soon  realized  and  verified  these  by  reckoning  from  the  beginmng  of  ito  descent, 
roathenmtiral  proofik  Kepler  had  found  ve  proportionate  to  those  |M>wen.  Con* 
out,  by  contemplating  the  motions  of  the  sequently  the  centripetal  force  of  the  moon, 
planeto  aboot  the  sun,  that  the  area  de-  revolving  m  ito  orbit,  vrill  be  to  the  force 
cribed  by  a  luie  connecting  the  sun  and  pla-  of  gravity  on  the  snrftice  of  the  earth  as  the 
net,  as  this  rev<rfved  in  its  orbit,  wau  always  >pace  wliich  the  moon  vronld  describe  in 
proportional  to  the  time  of  its  description,  ^Uing*  during  any  small  time,  by  her  cen* 
or  that  it  described  equal  areas  in  equal  tripetal  force  towards  the  eartii,  if  she  had 
times  in  whatever  par|  of  ito  orbit  the  planet  ^^  motion  at  all,  to  the  space  a  body  near 
might  be,  movine  always  as  much  tiie  quicker  the  earth  would  describe  in  foiling  by  ito 
as  ito  distance  from  the  sun  was  less.  And  gn^^ity  tovrards  the  same. 
it  is  also  found,  that  the  satellites,  orse-  Now  by  an  easy  calculation  of  thCM 
condaiy  planeto,  respect  the  same  law  in  two  spaces,  it  appears  that  the  former  force 
revolving  aboot  their  primaries.  But  it  is  to  the  latter  as  the  square  of  the  semi* 
y/r^  soon  proved,  by  Newton,  th^t  all  bo-  diameter  of  the  earth  is  to  the  square  of' 
dies  moving  in  any  curve  line  described  on  that  of  the  moon*s  orbit.  The  moon*s 
a  plane,  and  which,  by  radii  drawn  to  any  centripetal  foree,  therefore,  is  equal  to  the 
certain  point,  describes  areas  about  tiie  force  of  gravity  -,  and  consequently  these 
point  proportional  to  the  times,  are  im-  forces  are  not  difierent,  bnt  they  are  one 
pelled  or  acted  on'  by  some  power  tending  and  the  same^  for  if  they  were  diflerent 
towards  that  point  Consequently,  the  bodies  acted  on  by  the  two  powen  con- 
power  by  which  all  tiiese  planets  revolve,  jointiy,  would  foil  towards  the  earth  vrith  a 
and  are  retained  in  their  orbits,  is  directed  velocity  double  to  that  arising  from  the 
t<»  the  centre  about  which  they  move,  ti>.  sole  power  of  gravity, 
the  primary  planeto  to  tiie  sun,  and  tiie  sa-  It  is  evident,  therefore,  tiiat  tiie  moon^ 
tvUites  to  tiieif  several  primaries.  centripetal  force,  by  which  she  k  retained 
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in  her  oHnt,  and  prevented  from  miinhig  are  not  noted ;  and  the  various  «pecimens 
off  in  tangents,  ik  the  very  power  of  gravity    of  the  same  substance  often  differ  in  the 

of  the  eaitb  extended  thither.  See  "  New^  *•»«>  Agnre.  Besides  this,  it  is  remarked 
ton's  Principia,"  Ub.  i.  prop.  45,  cor.  2,  by  Nicholson,  in  his  "  Chemical  Diction- 
and  lib.  iii.  prop.  S ;  where  the  nameral    ■*y."  that  the  fifth  figure  changes  in  water 

calcnfauioo  may  be  seen  at  Mi  length.  ^^  ^^^  three  degrees  of  Fahrenheit's  tfaer- 

The  moon,  therefore,  gravitates  tovrards  momcter;  that  lead,  tin,  and  probably  aU 

fbe  earth,  and  reciprocally  the  earth  to-  other  metals,  thougli  cast  out  of  the  same 

wards  the  moon,  and  this  is  abo  fiuther  fusion,  will  vary  in  their  specific  gravities 

confirmed  by  the  phenomena  of  the  tides.  in  the  third  figure,  from  circumstances  not 

Hie  like  reasoning  may  abo  be  applied  yet  determined,  but  most  likely  from  the 

to  the  other  planets.    For  as  the  revolu-  cooling,  as  is  seen  in  the  hardening  of  steel ; 

tiofts  of  the  primary  planets  round  the  sun,  that  salts,  and  other  artificial  preparations, 

and  tliose  of  the  satellites  of  Jupiter  and  retain  more  or  less  of  the  solvent  tiiey  were 

Saturn  round   their  primaries,   are  pbe-  separated  from,  according  to  the  tempera- 

nomen  of  the  same  kuMl  vrilh  the  revolu-  ture  at  which  the  ciystallization  was  ef- 

tion  of  the  moon  about  the  earth ;  and  as  fected ;  and  that  all  parts  of  organized  sub- 

tiie  centripetal  powers  of  the  primary  are  Btances  not  only  differ  according  to  tlit 

directed  towards  the  centre  of  the  sun,  ?^<^  of  their  production,  their  age,  aod 

and  those  of  the  satellites  towards  the  c€n-  other  circumstances,  but  likewise  fk^  their 

tres  of  their  primaries;  and,  hiatly,  as  aU  <t/ynew,  moisture,  and  manner  of  preserra- 

these  powers  are  reciprocally  as  the  squares  tion. 

'  of  die  distances  from  the  centres,  it  may  Hie  specific  gravity  of  solids  is  determin- 

wfely  be  concluded,  that  the  power  and  ed  by  weighing  them  first  in  air,  and  then 

cause  are  the  same  in  all.    Therefore,  as  in  water.    The  loss  of  weight,  arishig  from 

the  moon  gravitates  towards  the  earth,  and  the  action  of  the  water,  is  equal  to  that  of 

the  earth  towards  the  moon,  so  do   all  a  mass  of  the  fluid  poisessmg  the  same  dir 

tlie  secondaries   to   their  primaries,   and  mensions  as  the  solid  itself.    Whence  it  is 

these  to  the  secondaries  -,  and  so  abo  do  the  easy  to  construct  a  general  table  of  specific 

primariet  to  the  sun,  and  the  ran  to  the  grarities,  by  reducing  the  proportion  of  the 

primaries.    Newton'k  Prindp.  Ub.  iii,  prop,  absolute  weight  to  the  loss  sustained  by  im- 

4,  5, 6 ;  Greg.  Astron.  lib.  i.  sect.  7,  prop,  meiaion,  into  terms  of  which  that  express- 

46  and  47.  ing  water  shall  be  unity.    If  the  solid  be  so 

>    The  laws  of  universal  gravity  are  the  Ij^t  as  to  float  upon  water,  it  b  convenient 

same  as  those  of  bodies  gravitating  towards  to  attach  to  it  a  heavier  body  sufficient  to 

the  earth,  before  bid  down,    ^e  Astro-  cause  it  to  sink,  but  the  weight  of  which  in 

Moanr,  Attractioh,  Obograpry.  water  must  be  added  in  computing  the  loss. 

Gravity,  specif.    Boyle  u  among  the  The  specific  gravity  of  fluids  b  ascertained 

first  of  our  philosophers,  who  suggested  Uie  by  weighing  a  known  body  immersed  in 

advantage  that  chembtty  and  mmendogy  them.    For  the  loss  by  immersion  vriU  ac- 

might  derire  from  an  attention  to  the  spe-  curately  show  the  weight  of  the  same  bulk 

cific  gravities  of  bodies.    Much  advantage  of  the  fluid;  and,  coi»equently,  the  propor- 

may  indeed  be  derived  fVom  thb  property  tion  of  these  several  quantities  to  the  loss  the 

in  the  general  determination  of  the  chisses  same  solid  sustained  in  water,  being  reduced 

of  mmerab,  and  the  purity  of  some  metallic  as  in  the  other  case  to  the  common  standard 

bodies;  and  it  b  very  probable,  that  an  at-  of  unity,  vriU  exhibit  the  specific  gravity, 

tention  to  the  specific  gravities,  capacities  Other  methods  are  likevrise  used  in  experi- 

for  heat,   fusibilities,  volatilities,  bws  of  menu  with  fluids.  Thus  equal  bulks  of  dif- 

crystallixation,ebsticity,  hardness,  tenacity,  feient  fluids  may  be  weighed  by  filling  a 

mallrability,  and  some  other  obvious  spe-  smaU  bottle  vrith  a  ground  stopper  with  each 

cific  properries  of  bodies,  may  produce  a  respectively,  and  fivm  their  several  weights 

more  iatfanate  acquaintance  with  the  fnu-  the  weight  of  tl«e  bottle  and  stopper  mo*t* 

tual  actions  of  then*  particles,  than  any  we  be  deducted.  Or  otfierwbe,  the  instrument 

have  hitherto  acquired.  called  the  hydrometer  may  be  used.    See 

Annexed  to  thb  article  b  a  table  of  spe-  Hydrometer.    Thb  possesses  the  advan- 

cific  gravities,  from  various  authors.     It  tage  of  portability,  speed,  and  a  degree  of 

appeared  useless  to  carry  it  to  more  than  accuracy  not  easily  obtained  by  the  use  of 

four  pbccs  of  figores,  as  the  temperaturea  ordinary  balances. 

Cc  2 
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A  TABLE 


8h«tiring  the  Specific  OniTity  of  Meteb  and  other  bodies  to  Raih  Water,  and  the  Wei^ 
,    of  a  Cable  Inch  of  each  in  parts  of  a  Pound  AToirdnpoiae.  The  Nnmbisr  in  the  Cohunn^ 
Specific  GraTity,  shows  the  Ounces  Avoirdapoise  ha  the  Cdbic  Foot  of  each  Body. 


Bodies. 


Pure  gold  cast.: 

inmmered... 

Standard  gold  cast 

hammered 

Pure  silver  cast 

hammered 

Standard  stiver  in  coin 
Crude  platina  in  grains 
Platina  purified  and  > 

.: hammered 

drawn  into  wire 

■  ..  laminated • 

Mercury 

Lead  fused 

Copper  fused 

'—  drawn  into  wire 

Btrasscasl 

in  wire... 

Iron  cast 

bar 

Steel  soft,  and  not  i 

hammered 5 

hardened..^'. 

Tm,  English,  fiised 

■  ■—    hammered*  «•«>...• 

Malacca  tin  fused 

'    ■  hammered .... 

Bismuth 

Nickel ..... 

Arsenic,  themetalJ.... 

Cobalt. ..., 

Zine 

Antimony.........'....... 

Manganese 

WoUhm 

Diamond 

Ruby 

Spinell 

Topaz,  Oriental 

Brazilian 

■  —  SaxteM. 


Sapphire,  Oriental 

Emerald 

Adamantine  spar 

Rock  crystal   from? 

Madagascar. ) 

Quartz.. 

Agate 

Onyx ; 


Sp.  Onr. 


19258 
19362 
17486 
17589 
10474 
10511 
10391 
15602 

19500 

20377 

21042 

22069 

13568 

11352 

7788 

8878 

•  8396 

8544 

7207 

7788 

7840 

7816 
7291 
7299 
1296 
7306 
9823 
8660 
5763 
7812 
7191 
6702 
6850 
17600 
1251 
4283 
3760 
4011 
3536 
3564 
5994 
2775 
4180 

2653 

2654 
2590 
2376 


W.lb.Ar. 


0.71036 
0.70030 
0.63250 
0.63618 
0.37796 
0.38017 
0.87580 
0.56431 

0.70530 

0.73557 
0.76107 
0.79821 
0.49074 
0.40965 
0.28168 
032111 
9.S0367 
0.30903 
0.26067 
0.28168 

0.28356 

0.28270 
0.26371 
0.26400 
0.26382 
0.26486 
0.35529 
0.31323 
0.20844 
0..28255 
0.26009 
0.24240 
0.24776 
0.63657 
0.11759 
0.15491 
0.13600 
0.14507 
0.11718 
0.12891 
0.14446 
0.10037 
0.15118 

0.09596 

0.09599 
0.09368 
0.09537 


Bodies. 

Muscovy  talc 

Common  slate 

Calcareous  ^ar 

Alabaster. 

White  marble 

Limestones,  from 

■    >  to 

Ponderoos  spar 

Fluor  spar. 

Pumice-stone 

Green  glass 

English  crown  gbss.... 
White    flint    glass,) 

English 3 

Anotlier  piece..,.: 

White  flint  glass  for  i 

adiromatic  uses...  \ 
White  glass,  French.... 

GhisBofS.Oobin 

Brimstone.., 

Phosphonis 

Yellow  amb(V 

Distilled  water 

Sea  water 

Common  spirit  of  wine 
Spirit  of  wine,  the 

Kirsst  that  can 
d  by  mere  distil< 

lation 

Sulphiuic  ether . 

Nitrons 

Marine 

Acetous 

Concentrated  sulpb. } 

add \ 

nitric  acid... 

— ■ muriatic  add 

Fluor  add. 

Oil  of  olives. 

-^  of  sweet  almonds... 

linseed  oil 

Naptha. 

Gum  elastic 

Camphor 

Yellow  wax ,.. 

White  ditto 

Spermaceti « 

Tallow 

Heart  of  rak 

Cork 


sp.  Gnv. 


2792 
2672 
2715 
2730 
2716 
1386 
2390 
4474 
3180 
914 
2620 
25iO 

3290 

3216 

3437 

2892 
2488 
1990 
1714 
1078 
1000 
1026 
837 

820 

739 
909 
730 
866 

2125 

1.580 

1194 

1500 

915 

917 

940 

708 

393 

989 

965 

969 

943 

942 

1170 

240 


W.lb.Av. 


0.10098 
0.09664 
0.09820 
0.09874 
0.09823 
0.05113 
0.06644 
0.16182 
0.11502 
0.03306 
0.09476 
0.09115 

0.11900 

0.11632 

6.124S1 

0.10460 

0.090O0 

0.07198 

0.06199 

0.3899 

0.03617 

0.03711 

0.03027 

0.2960 

0.02673 
0.03288 
0.02640 
0.03132 

0.07686 

0.05714 
0.04319 
0.05425 
0.03309 
0.03316 
0.03400 
0.02561 
0.03375 
0.03577 
0.03490 
0.03505 
0.03411 
0.03407 
0.04232 
0.01868 


For  (he  specific  gravities  of  different  kinds  of  elastie  fluids,  see  the  Table  at  the  end 

of  the  artide  Gas. 


GRE  ' GRE 

Gravity,  iii  tnasie,  is  the  nodifieation  » taken  np ;  the  sohitiom  are  now  to  be 

of  aay  sound  by  which  it  becomes  deep  or  added  together,  and  the  liquor  to  be  driven 

low  in  respect  of  some  other  sound.    The  off  by  a  moderate  heat;  tlic  residue  b  tlie 

gravity  of  sonnds  depends  on^  the  thickness  pigment  required, 

■nddistenswn  of  the  chords,  or  the  length  Green  cMh,  a  board  or  court  of  justice, 

and  diameter  of  the  pipes,  and  in  general  held  in  tlie  counting-house  of  the  king's 

on  tlie  mass,  extent,  and  tension  of  the  so-  houselipld,  composed  of  the  lord-steward, 

porous  bodies.    Tbis  Lirger  and  more  lax  and  oflicers  under  him,  who  sit  daily.    To 

the  bodies,  the  slower  will  be  the  vibrations  thi^  court  is  conimittcd  the  charge  and  over- 

and  the  graver  the  sounds.  sight  of  the  king's  household  in  matters  of 

GREASE.    See  Farribrt.  justice  and  government,  with  a  power  to 

GREAT  cireU  ttt^ngy   the  manner  of  correct  all  offenders,  and  to  mahitain  the 

oondncting  a  ship  in,  or  rather  pretty  near  peace  of  the  verge,  or  jurisdiction  of  the 

the  arch  of  a  great  circle,    that   passes  court  royal ;  which  is  every  way  about  two 

throu^  the  senith  of  the  two  places,  viz.  hundred  yards  from  the  last  gate  of  the  pa- 

from  whedce  she  came,  aad  to  which  sh^  is  lace  where  his  Majesty  resides.    It  takes  its 

^qimL  name,  board  of  green-doth,  from  a  green 

GREEK  chmreh.    In  the  eighth  century  cloth  spread  over  the  board  where  they  sit. 

there  arose  a  difference  between  the  eastern  Without  a  warrant  fint  obtained  from  this 

and  western  chnivhes,  which,  m  the  course  court,  none  of  the  king's  servants  can  be 

of  aboat  two  centmies  and  a  half  ended  in  arrested  for  debt 

a  total  separation.    The  Gieek,  or  £*tem,  GREEH/«a.    See  Frihoilla. 

or  as  it  is  sometimes  called  the  Russian  GREENHOUSE,   or   conservatory,   a ' 

church,  spread  itself  over  the  eastern  parts  house  in  a  garden  contrived  for  sheltering 

of  Europe.    It  bears  a  considerable  re<«em-  and  preserving  the  most  tender  and  curious 

blanoe  to  the  church  of  Rome,  but  denies  exotic  phuits,  which,  in  our  climate,  will 

the  tnfiUlibility  and  supremacy  of  the  Pope:  not  bear  to  be  exposed  to  the  open  air 

H  rejects  also  the  Worship  of  images,  and  during  the  winter  season.    These  are  gene- 

the  doctrine  of  consnbstantiation,  or  the  rally  large  and  beautiful  structures,  equally 

onion  of  the  body  of  Chrht  with  the  sacra-  ornamental  and  useful, 

mental  elements.     The  adminbtration  of  GREGORIAN    cotoidar,   tliat  which 

baptism  is  performed  by  immersing  the  shows  the  new  and  full  moon,  with  the  time 

whole  body.    The  Greek  church  has  the  of  Easter,  and  the  moveable  feasts  depend- 

same  division  of  clergy,  and  the  same  dis-  ing  thereon,  by  means  of  epacts,  disposed 

Imction  of  ranks  and  offices  with  the  church  through  the  several  months  of  the  Gregorian 

of  Rome.  year, 

GREEN,  one  of  the  opginal  colours  ex-  Gregorian  epock^  the  epocha,  or  time 

dted  by  the  rays  of  light    See  CtfROM a*  whence  the  Gregorian  calendar  or  compnta- 

TICS,  CotovRs,  and  Optics.    The  green  tion  took  place.    Tlie  year   1808  is  the 

cOtour  of  plants  has  4ieen  shown,  by  the  $:^6th  year  of  that  epocha. 

French  chemists,  to  depend  upon  the  ab-  Gregorian  yror,  the  Julian  year  cor- 

•orption  of  carbonic  acid,  and  it  is  supposed  reeled,  or  modelled,  in  such  a  manner  as 

that  the  leaves  of  pbmts  have  the  power  of  tlikt  three  secubr  years,  which  m  tlie  Julian 

decomposing  the  carbonic  acid  and  water  account  are  bissextile,  are  here  common 

also ;  the  oxygen  they  emit,  while  the  car-  years,  and  only  every  fourth  secular  year  is 

bon  and  hydrogen  enter  mto  the  compo-  made  a  bissextile  year, 

aition  of  the  jfiflammahle  parts  of  the  phint.  Ilie   Julian  computation  b  more  than 

Grbbn,  Bnumcieky  a  pigment  used  by  the  soUr  year  by  eleven  minutes,  which 

German  artbts,  and  known  in  our  shops  nnv  in  one  hundred  and  t!f  Irty-one  years  amounts 

der  that  name.    It  b  made  by  satumtiqg  to  a  whole  day.    By  thb  calculation,  the 

fr  Id  water  with  muriated  anunonia,  aac|  vernal  equinox  was  anticipated  ten  days 

three  times  as  much  copper  clipping  from  the  time  of  the  general  coundl  of 


as  anunoqia.    The  mobture  b  to  be  evapo-  Nice,  held  in  the  year  S25  of  the  Cbrbttao 

rated,  taking  care  that  no  dust  be  allowed  sera,  to  the  time  of  Pope  Gregory  XIII. 

to  get  to  it    The  muriate  of  ammonia  b  who  therefore  caused  ten  days  to  be  taken 

deoNapoeed  by  the  copper,  which  b  itself  out  of  the  monti)  of  October,  in  1603r,  to 

corroded  and  converted  into  a  green  oxide,  make  the  equinox  61II  on  the  twenty -first 

It  b  then  to  be  digested  in  successive  por-  of  Mar^  as  it  did  at  the  time  of  that  coan« 

tioos  of  alcohol,  as  long  m  any  green  oxide  cil,  and  to  prevent  the  like  vartatiov  for  thie 
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future,  ]i«  ordered  that  three  days  should  veries  in  Optics.    The  first  of  these  in- 
be  abated  in  every  four  hundred  years  by  provcments  was  the  invention  of  the  re- 
redncing  the  leap  year  at  the  close  of  each  flecdni^  telescope  ;    the  constmction   of 
centnry  for  three  successive  ceituries  to  which  instrument  be  published  in  his  **  Op* 
Common  years,  and  retaining  the  leap  year  tica  Promote,"  in  1665,   at  twenty4bnr 
at  the  dose  of  each  fourth  centnry  only.  years  of  age!    This  discovery  soon  attract- 
This  was  at  that  time  esteemed  as  exactly  ed  the  attention  of  the  mathematiciansy 
conformable   to  the  true  solar  year,  but  both  of  our  own,  and  of  foreign  countries, 
it  is  found  not  to  be  strictly  just,  because  who  immediately  perceived  its  great  impor- 
tliat  in  four  hundred  years  it  gets  one  hour  tance  to  the  sciences  of  optics  and  astrono* 
and  twenty  nunntes,  and  consequently  in  my.    But  the^  manner  of  plackig  the  two 
7200  years^  a  whole  day.  specula  upon  the  same  axis  appearing  to 
The  greatest  part  of  Europe  have  long  Newton  to  be  attended  with  the  disadvan- 
nsed  the  Gregorian  style :  but  Great  Britain  tage  of  losing  the  central  rays  of  the  larger 
retained  the  Julian  till  the  year  1752,  when  speculum,  he  proposed  an  improvement  on 
by  act  of  parliament  this  style  was  adjusted  the  instrument,  by  giving  an  oblique  posi- 
to  the  Gregorian ;  since  which  time  Sweden,  tion  to  the  smaller  speculum,  and  placing 
Denmark,  and  other  European  stetes,  who  the  eye-glass  in  the  side  of  the  tube.    It  is 
computed  time  by  the  Julian  account,  have  observable,  however,  that  the  Newtonian 
followed  this  example*      «  construction  of  that  instrument  was  lon^ 
GREGORY  (James),  professor  of  ma-  abandoned  for  the  original,  or  Gregorian, 
jthematics,  first  in  the  nnivenity  of  St.  An-  which  is  now  always  used  when  the  instro- 
drew's,   and  afterwards  in  that  of  Edin-  ment  is  of  a  moderate  sice ;  though  Her- 
burgh,  was  one  of  the  most  eminent  ma-  schell  has  preferred  the  Newtonian  form  for 
thematidaus  of  the  seventeenth  century,  the  constructian  of  those  immense  teles- 
He  was  a  son  of  the    Rev.   John  Gre-  copes,  which  he  has  of  late  sO  successfiilly 
gory,  minister  of  Drumoak,  in  the  county  employed  in  observing  the  heavens, 
of  Aberdeen,  and  was  bom  at  Aberdeen,  About  the  year  1664,  or  1665,  coming 
in  November   1638.    His  mother  was  a  to  London,   he  became  acquauited  with 
daughter  of  Mr.  David  Anderson,  of  Fin-  Mr.  John  Collins,  who  recommended  him 
aangh,  or   Finshaugh;   a  gentleman  who  to  the  best  optic  glass-grinders  there  to  have 
possessed  a  singular  turn  for  mathematical  his  telescope  executed.    But  as  this  conld 
and  mechanical  knowledge.    This  mathe-  not  be  done  for  want  of  skill  in  the  artiste 
matical  geuios  was  hereditery  in  the  fimiily  to  grind  a  plate  of  metal  for  the  object  spe- 
of  the  AiBdersons,  and  from  them  it  seems  ciilum  into  a  true  parabolic  concave,  which 
to  have  been  transmitted  to  their  descend-  the  design  required,  he  was  much  dncou- 
ants  of  the  names  of  Gregory,  Reid,  &c.  raged  with  the^isappomtment ;  and,  after 
Alexander  Anderson,  cousin  german  of  the  a  few  imperfect  trials  made  vrith  an  ill*po- 
said  David,  was  professor  of  mathematics  lisbed  spherical  one,  which  did  not  succeed 
at  Paris  m  the  beginning  of  the  I7th  ceii-  to  his  wish,  he  dropped  the  punuit,  and  re- 
tnry,  and  published  there  several  valuable  solved  to  make  the  tour  of  Italy,  then  the 
and   ingenious  works.     The    mother    of  mart  of  mathematical  learning,    that  be 
James  Gregory  inherited  the  genius  of  her  might  prosecute  his  favourite  Mndy  with 
fiunily  ;  and  observing  in  her  son,  while  yet  greater  advantage.    And  the  University  of 
•  child,  a  strong  propensity  to  mathematics,  P&dua,  bemg  at  that  time  in  high  repnte- 
she  instructed  him  herself  in  the  elements  tion  for  mathematical  studies,  Mr.  Gr^ry 
of  ^t  science.    His  education  in  the  hn-  fited  his  residence  there  for  some  yean, 
gnages  he  received  at  the  grammar-school  Here  it  was  that  be  pubUshec^  in  1667, 
of  Aberdeen,  and  went  through  the  usual  "  Vera  Circoll  et  Hyperbolse  Quadntnra  ;" 
course  of  academical  studies  in  the  Ma-  bi  which  he  propounded  another  discove^ 
rischal  college  ;  but  he  was  chiefly  delight-  of  his  own,  tiie  invention  of  an  infinitely 
ed  with  philosophical  researches,  into  which  convergmg  series  for  the  areas  of  the  circle 
a  new  door  had  lately  been  opened  by  the  and  hyperboto.    He  sc-nt  home  a  copy  of 
key  of  the  mathematics.  this  work*  to  his  fnend  Mr.  Collins,  who 
Galileo,  Kepler,  Dps  Cartes,  &c  were  communicated  it  to   the  Royal  Society, 
the  great   masters  of  this  new  method :  where  it  met  with  the  commendations  of 
their  works  therefore  became  the  principal  Lord  Brounker  and  Dr.  Wallis.    He  re- 
study  of  young  Gregory,  who  soon  began  /  printed  it  at  Venice  the  following  year,  to 
to  make  improvements  upon  their  disco-  which  he  added  a  new  work,   entitled 
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"  Oeoaebte  Vm  VtaMaOu,  iuierviais  To  which  are  annexed  some  Tentamina  de 

QuatiiaMia  Comnmi,  Tnawnntatioiii  et  Mom  Penduli  et  Prqectorum."     Under 

Utmum" ;  i«  which  be  it  allowed  to  ha*e  «»  "?»««<»  "«">«.  «"  author  wrote  thi. 

riwwD,  for  the  fiiat  time,  a  method  f9r  the  »"««  P««»  to  «poM  the  igwrance  of  Mr. 

tMMnitation  of  cwret.    Tieie  work,  en-  SincUre,  profewor  at  Glas^w,  in  ha  hy- 

Cpd  the  «.tice,  and  p»>cored  the  anchor  d««UUcal  wntuig.,  ».d  m  relom  for  wme 

Secoimpo»tooe  of  tte  peateat  mathe-  dl  «i««e  of  ttat  author  to  a  colteigue of 

^StSanaTthe  age,  Ne^  Hoyg«,  **^0'^7'  ,^*  *^.  yf«  Newton. 

Walb,  and  othewTAn  account  of  this  »?  ,^J?  .*?~^'<*'*  di»o»^  »  the  "aturc 

piece  Ui  aho  read  before  the  Royal  Soci-  f^^t,  havmg  coutnted  a  new  r«flectmg 

^_^*_>.-i.i«.  n.^^r,  kMn« tetnmed  telescope,  and  made  »everal  objeclion«  to 

SSi.ttatr.SSn''. TSmlln;  Mr.  G^r,'.,  thi.  gave  bird,  to  a  dispute 

i«e  year,  ^r«munnBicaled  to  them  «.  »«**•«» .  *<«   »*»  P^.'**"'**"'  "f«* 

««o,irrf  a  controve«y  in  Italy  about  ^  c»m?<l  on  dunng  th.  and  the  follow- 

S^motion  of  the  earth,  which  wa.  denied  «W  y«^,  «  the  mo.t  amicabte  manner  on 

Sr  RiedoU,  and  hi.  followei..    Through  both  «de.i   Mr.  Gregory  deiea<hng>> 

thi.  channel,  in  particdar,  he  carried  on  a  •«>;  ««"™5Ti  '°^Tu  ^'*  ^/T 

diMHite  with  M.  Hnygew,  on  the  oocauon  gooiat  the  whole  honour  of  having  made  the 

•?to  twATo.  dTJ-b^fre  of  the  e».»opt«c  tele«op«  prrferabte  to  the dwp. 

rinde  and  hyperbola.  tJ  which  that  great  tnc,  and  riMwing  that  the  .mperfecuons  u. 

SJdrtJOd^  objection. ,  in  the  the«,  mrtrumento  were  not  m  much  owmg 

S«eof  wUd.  onr  a«thoVp.odnc«l  wme  ^  a  ^.  u.  d.e object  h^u».  a.  to 

r^ ..,.'."  rf  u.  -eriM     But  in  thi.  ••««  <i>Btnat  refiangibdity  of  the  ray.  of 

3r^S-tJr«1^^    "oe.  on  li^t.^ln  «^  co„j^  of  this  depute  our 

■TSmTwit^tli  temper  eooiisb,  yet  grew  ^<*  ^»"  apptof ed  by  Newton,  and  » 

•ettmg  oat  wim  lempw  enoiHP^  ys  ^^  .^  esteem.    Sevend  letters  that 

too  warm  m  Hie  oomliat.     inis  wiw  uie  -  •    ^.     ••  •  *  j  v    tx_ 

«L  h»P  esoeciaUy  on  the  side  of  Ore-  V»^^  ">  *»  ^»P«<«»  »^«  Pn»««^  *>y  I^'- 

^tS^^lS^^^T^  Demignliers,  in  an  appendix  to  the  Englirfi 

5^t,ii:;ed'ts:iS:^  ^^j^^-^is^:^'^''^'''^''^ 

Sans:  It  ia  onnecessary  to  enter  into  prnti-  of  Catoptric,  and  Dioptrics. 

«S«;:s«fficeittherefo«to«ythat,i«the  „,^^^fL*'   ^r    Gregory  was  c^^^ 

Z^n  of  Leihmti,  who  allows  Mr.  Gie-  Edinburgh  to  fiU  thechair  of  "^t^emaUcs 

XSrSie  highest  mUit  for  his  genioa  and  »  that  lariTers.!^  TTus  pkce  he  had  heW 

^^  Jifm soieconsideniWe defid.  ^cr  1675,  bemg  employed  «n  sbewmg the 

^S^^tke^ho^e.m^tM«i^M^  Mtemte.  of  Japiter  through  a  telescope  to 

Swm  a  much  snnpler  method  of  attainiilg  some  of  his  pupUs,  he  was  suM^^^ 

T™     "^  ^^  with  tistal  blindness,  and  died  a  few  days 

iTSU  our  author  pnWidied  at  London  ««»«[.  to  the  8r«U  loss  of  the  mathematical 

anoAeTwoik,  entitled   "  Exercitationes  world,  at  only  37  years  of  age. 
OeemetricsB,"  which  contribnted  stiQ  mncfa        As  to  his  character,  Mr.  James  Gregory 

fertfaer  to  extend  his  repotatioa.    About  was  a  man  of  very  acute  and  penetrating 

tins  time  he  was  elected  Profcmor  of  Ma-  genius.     His  temper  seems  to  have  been 

IhematicsiB  the  Vniveitity  of  St.  Andrew^  warm,  as  appears  from  his  conduct  hi  the 

an  ofioe  which  he  held  for  six  yean.    Do-  dispute  with  Hnygens  :  and  conscious  per- 

ring  his  Ksidence  there  he  married,  in  1669,  haps  of  his  own  merits  a9  a  discoverer,  he 

Mary,  the  dai^er  of  George  Jameson,  seems  to  have  been  jealous  of  losing  any 

the  celebiated  pitinter,  whom  Mr.  Wal-  portion  of  his  reputation  by  the  unprove- 

pole  has  termed  the  Vandyke  of  Soothmd,  ments  of  othen  upon  his  invenUons.    He 

and  who  WM  ftDow-dsciple  with  that  great  possessed  one  of  the  most  amiable  charM- 

art»t  in  the  school  of  Rubens,  at  An-  ters  of  a  true  philosopher,  that  of  behig 

l,^.^  content  vrith  hb  fortune  in  his  ritnation. 

Ial67f,  he  pubished^The  great  sind  But  the  most  brilliant  part  of  his  chanic- 

new  Artof  weighiog  VMiity :  or  a  Discovery  ter  is  that  of  his  mathematical  genius  as  an 

oTthelcnoranceandArroguice  of  thegreat  inventor,  which  was  of  the  first  order;  as 

und  new  Artist,  m  his  pseudo-philosophical  wUl  appear  by  the  following  list  ofliisin- 
Writmn.   By  M.  Patrick  Mathen,  Arch-  *  venCmns  and  discoveries.    Among  many 

bedal  to  the  Vnivenity  of  St.  Andrews,  others  aaay  be  reckoned  hii  reflecting  teien- 
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cope ;  barning  concave  rairror ;  qaadratore  boi|;h,  and,  the  tbkd  ton  Cbariei  At  8t  Am 
of  the  arde  mod  hyperbola,  by  an  infinite  drcw's.  Our  aatfaor  David,  the  eldeat  mni, 
conTerging  seriei ;  his  method  for  the  tiana-  waa  bora  at  Aberdeen,  in  1661,  where  tee 
jformation  of  cnrret ;  a  geometrical  demon-  received  the  early  parts  of  his  adocatioOy 
stratimiof  Lord  Broankers' series  foraqnar-  bot  completed  his  studies  at  Edinburgb  = 
ing  the  hyperbola  ;  bis  demonstration  that  and,  benig  posseased  of  the  mathematical 
the  meridian  Kne  is  analogous  to  a  scale  of  papers  of  his  uncle,  soon  distinguished  him* 
logaritlmiic  tangents  of  the  half-comple-  self  likewise  as  the  heir  of  his  genius.  lo 
inents  of  the  latitode ;  he  also  invented  and  the  X3d  year  of  his  age,  he  vras  elected  pro- 
demonstrated  geometrically,  by  help  of  the  fessor  of  mathematics  m  the  university  of 
hyperbola,  a  very  simple  converging  series  Edinbnr^  ;  and,  in  the  same  year  he  pub- 
for  making  the  logarithms ;  he  sent  to  Mr.  liihed  ^*  Estbrcitatio  Qeometrica  de  Dimen- 
CoUuis  the  solution  of  the  fiimons  Replerian  sioue  Figorarum,  sive  Specimea  Methods 
problem  by  an  infinite  series ;   he  discover-  generalis  dimetiendi  quasvisFSguia^,  Ediiib^ 

'  ed  a  method  of  drawing  tangents  to  curves  1694,  4to.    Ha  very  soon  perceived  tlie 

geometrically,  without  any  previous  ealcu-  excellence  of  the  NewtOBfSan  pInUMophy,   ' 

lations ;  a  nile  for  the  direct  and  inverse  and  had  the  merit  of  being  Ih^  first  that  in- 

metfaod  of  tangents,  which  stands  upon  the  troduced  it  into  the  schools,  by  his  pubKc 

.  same  principle  (of  exhaustions)  vrith  that  lectures  at  Edmburgh.  <<  He  had  (says  Mr. 

of.  fluxions,  and  differs  not  much  from  it  whiston  in  tlie  Memoirs  of  his  ovrn  Ue,  i. 

in  the  manner  of  application;  a  series  for  ^^^^  already  caused  several  of  his  scholars 

the  length  of  the  arc  of  a  circle,  from  the  i^  i^^ep  acts,  as  we  call  them,  upon  several 

tangent,    and   vice   versL     These,  with  branches  of  the  Newtonian  plulosopby  ; 

oHiers  for  measuring  the  length  of  the  el-  ^^le  we,  at  Cambridge,  poor  vrretcbes, 

liptic  and  hyperb6lic  curves,  were  sent  to  ^ere  ignominiously  studying  the  fictitiooa    < 

Mr.  Collins,  in  return  for  some  received  hypothefts  of  the  Cartesian.'* 

from  him  of  Newton*«,  in  which  he  follow-  |q  ^ggj.^  ^^  ^i,^  report  of  Dr.  Bernard's 

ed  tlie  elcpint  example  of  this  author,  in  intention  of  rerigniug  the  Saviliao  profea* 

delivering  his  series  in  simple  terms,  inde-  Worship  of  astronomy,  at  Oxford,'our aatfaor 

pendently  of  each  other.    These  and  other  ^^n^  jo  London  ;  an<l  being  patronised  by 


Circuli  et  Hyperbohe  Quadratura,  4to.  Halley  was  a  competitor.  This  rivabhip, 
Padua,  1667  and  1668.  3.  Geometrias  ijowever,  instead  of  animosity,  laid  the  foan- 
Pars  lUiiversalis,  4lo  Padua,  1668.  4.  Ex-  j^tion  of  friendship  between  these  cnunent 
ercitationesGeometric9,4to.  London  1666.  ,|,en;  and  Halley  soon  after  became  the 
h.  Tho  great  and  new  Art  of  weighing  Va-  ^.oUeigdfe  of  Gregoiy,  by  obtainiiig  the  Pro- 
iiity,  8vo.  Ohisgow,  1672.  The  rest  of  hb  fcsaorship  of  Geometiy  in  the  same  notver. 
inventions  make  the  sn1»jcct  of  several  let-  ,||y,  go^a  after  his  arrival  io  London, 
trrs  and  papen,  printed  cither  in  the  Phi-  Mr.  Gregory  liad  been  elected  a  Fellow  of 
los.  Trans,  vol.  iii.,  the  Commcrc.  Epistol.  f^^  Rojial  Society ;  and  previously  to  his 
Joh.  Collins,  n  aliorum,  Ovo.  1715,  in  the  election  into  the  Savilian  Profosoishsp,  had 
appendix  to  the  English  edition  of  Dr.  Da-  ^|,e  degree  of  Doctor  of  Physic  confened 
vid  Gregory's  Elements  of  Optics,  8yo.  ou  him  by  tiie  nniversity  of  QKibitl. 
1733,  by  Dr.  Da«guriers,  and  some  series  j^  ^^^3^  ^^  publislied  in  the  Bhilos. 
in  the  Exercitatio  Oeomctnc^  of  the  same  ^^^  ^  ^^^^^^  ^f  ^^  Florentine  pix>. 
author,  4to,  1684,  Edmbiirgh;  as  well  as  Wem,  i'DeTestuduie  veliformiqm«lisibilir 
in  his  liUle  piece  on  practical  Geometry.  ,„ ^  ^^  continued  to  communicate  to  the 
(>RB60RY  (Dr.  David>)  Savilian  pro-  pubiic,  from  lime  to 'time,  many  ingenious 
fessor  of  astronomy,  at  Oxford,  was  ne-  mathematical  papen  by  the  same  channel, 
phew  of  Uie  above-mentioned  Mr.  James  X695,  he  printed  at  Oxford,  <« Catoptrics 
Gregory,  being  the  eldest  son  of  his  hro-  et  Dioptrieae  Spharicae  Eleraenta,"  a  woik 
ther,  Mr.  David  Gregory,  of  Kinardie,  a  ^hich  we  are  informed,  in  tiie  preface,  con- 
gentleman  who  had  the  singular  fortune  to  tains  the  substance  of  some  of  his  public 
see  three  of  his  sons  all  professors  of  mathe-  lectures  read  at  Edinburgh  eleven  yeara 
matics,  at  the  same  tira«,  in  three  of  the  before.  This  valuable  treatise  was  repnb- 
British  universities,  viz.  our  author  David  Halted  in  ISn^lish,  first  witii  additions  by 
at  Oxford,  the  second  a^n  James,  at  Edm-  Pr.  William  Browu,'with  the  recommenda- 
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tm  of  Mr.  JoMs  and  Dr.  Dengoliers,  v>d  tithntt,  vbich  is  printed  at  tlie  end  of  fielllli 

afterwards  by  flie  latter  of  tbese  gentle-  trunlationa  ot  Commandine^S  Eacli^ ;  ind  a 

men  j  with  an  appendix,  containing  an  ac»  treatise  of  Practical  Geometry,  whiel  was 

^oiuit  of  the  Gregorian  and  Newtonian  afterwards   translated,  and  publialied  In 

teleseopes,   togetlur   with   Mr.  Hadley's  1745,  by  Mr.  Maelaurin. 
tables  lor  the  eoastmction  of  both  those        Dr.  David  Gregory  married,  in  1695, 

insfamnents.  It  is  not  unworthy  of  remarh,  ENnbeth  the  daughter  of  Mr,  Oltphait,  of 

that,  in  the  conchision  of  this  treatise,  Langtown  in  Scotland.    By  this  la^y  he 

there  is  an  observation  which  shows  that  had  ifbur  sons,  of  whom,  the  e ldest,>l)avid» 

the  construction  of  achromatic  telescopes,  was  appoined  Re«[[iiis  Professor  of  rosdem 

which  Mr.  UoUand  has  carried  to  such  history,  at  Oxford,  by  King  Geor^  the 

.  great  fteiiection,  had  occurred  to  tlie  mind  I'^int,  and  died  at  an  advanced  age  in  1767, 

of  David  Gregory,. fit>m  reflecting  on  the  after  enjoying^  for  many  years,  the  4gnity 

admirable  contrivance  of  nature  in  com-  of  Dean  of  Christ  Qhurjch  in  that  Ui^ver* 

bintng  the  difierent  humours  of  the  eye.  M^y* 

The  passage  b  as  follows:   *«Periiaps  it        When  David  Gregory  quitted  Edintaigb^ 

would  be  of  service  to  noake  the  object  lens  ^  was  succeeded  in  the  Professorsipp  of 

of  a  difierent  medium,  as  we  see  done  in  that  lioiversity  by  his  brother  James,  liho« 

the  ^bric  of  the  eye ;  where  the  ciystaJUne  wise  an  eminent  mathematician,,  who  behl 

humour  (whose  power  of  refracting  the  lays  that  office  for  thirty-three  years,  and  re^irin^ 

of  hgfat  differs  wry  little  from  that  of  gfaiss)  in  17S5,  was  surceeded  by  the  celeliated 

U  by  nature,  who  never  does  any  thfiig  in  Maclaurin.    A  daughter  of  this  Professor 

vain,  joined  widi  the  aqueous  and  vitreous  James  Gregory,   a  young  lady  of  great 

faumoun  (not  differing  from  water  as  to  beauty  and  accompUshmenU,  was  th»  vic- 

their  power  of  refraction)  in  order  that  the  tira  of  an  unfortunate  attachment,  thtt  frir* 

image  may  be  painted  as  distinct  as  possible  nished  the  subject  of  Mallet's  well-l|ipwtt 

}»pqn  the  bottom  of  the  eye."  balUd  of  WilKam  and  Margaret. 

In  1709,  oar  author  published  ^t  Oxford,        Another  brother,  Charles,  waa  cieated 

in  ibiio,  <•  Astionomise  Pliysicae  et  Qeome-  Profr:SSor  of  Mathematics  at  SL  Andk«w's» 

tries  Elementa,"  a  work  which  is  account-  ^7  Oueen  Auue,  in  1707.    This  ofQre  he 

ed  his  masterpiece.    It  is  founded  on  the  held  with  reputation  and  ability  for.  ttiirty^ 

Newtonian  doctrines^  and  was  esteemed  by  two  years ;  and  resigning  in  1739,  was  sue- 


Newton  himself  as  a  most  excellent  expki-  ceeded  by  his  soii«  who  eminently  u 

nation  and  defence  of  his  philoaophy.    In  tlie  talenU   of  his  iamily,  and   died  iik 

the  following  year  be  gave  to  the  woridan  t76S,  .                         ^ 

rditton,  in  folio,  of  the  works  of  Euclid  in  GRENADE,  or  CRiif  ado.  In  i^tary 

Greek  and  Latin ;  being  done  in  prosecn*  affairs,  a  kind  of  small  bomb  or  shell,  being 

tion  of  a  design  of  his  predecessor  Dr.  Ber-  furnished  with  a  touch-hole  and  fuse,  and  ia 

nard,  of  printing  the  works  of  all  the  an-  thrown  by  hand  from  the  tops,  hencr  they 

rient  matheroatidani.    In  this  work,  which  are  frequently  styled  hand-grenades.    The 

contains  all  the  treatises  tlmt  have  been  best  way  to  secure  one'S-self  from  the  ef* 

attributed  to  Euclid,  Dr.  Gregory  has  been  fects  of  a  greimde,  is  to  lie  flat  down  on  the 

rareiul  to  point  out  such  as  he  found  reason,  ground  before  it  bunts, 

from  internal  evidence,  to  believe  to  be  the  The  grenades  are  of  much  later  inven- 

productions  of  some  inferior  geometrician,  tion  and  use  than  the  bomb.    Thsy  ara 

Id  prosecution  of  the  same  plan.  Dr.  Gre-  usually  about  three  inches  in  diametO',  and 

gory  engaged  soon  after,  with  his  colleague  weigh  near  three  pounds.    The  metsl  may 

Or.  Hailcy,  in  tlie  publication  of  Uie  conies  be  one  quarter  or  tliree-elghths  of  m  inch 

of  ApoUonius ;  but  he  had  proceeded  only  thick,  and  the  hole  about  one-sixth, 

a  Utile  way  in  the  undertaking,  when  he  GREW  I  A,  in  botany,  so  named  h  ho* 

died  at  Maidenhead,  in  Berkshire,  m  1710,  noor  of  Nehemiah  Grew,  M.  D.  F.  R.  & 

being  the  49th  year  of  his  age,  the  famous  author  of  tiie  **  Anatomy  sf  Ve- 

Besides  those  works  pubUshcd  u  oiir  getables,*'  a  genus  of  the  Gynsndriapoly* 

author*^  lifiMimc,  as  mentioned  above,  he  andria  chus  and  order.    Natural  orlcr  of 

had  seveiml  papers  inserted  in  the  PIdlos.  Columnifers.    Tiliaccs,  Jussieu.    Cssen- 

Trans.  voL  xvlii,  xtx,  xxi,  xxiv,  and  xxTy  tial  character :  calyx  five-leaved ;  ^tab 

particularly  a  paper  on  the   Catenarian  five,  with  a  necUreoiis  scale  at  the  bsse  of 

varvc,  first  considered  by  our  author.  each  ;  beny  four>celled.    There  are  thir. 

Me  left  also,  in  manuscript,  a  short  IVea-  teen  species, 

tise  of  the  Nature  aud  Arithmetic  of  Loga-  GRLAS,  in  botny,  a  genus  of  the  Po* 
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lyaodrta  Monogynia  class  and  order.  Nato*  ' 
ral  order  of  Oattifene,  Jussieo.  Essential 
character :  coroUa  foar-petalted ;  calyx  four- 
e\e(t}  stigma  sessile,  cross-sliaped  ;  drope 
with  an  eight-furrowed  nucleus.  There  is 
but  one  specie^  viz.  G.  canliflora,  anchovy- 
pear.  This  tree  is  abont  fifty  ieet  in 
seiglit,  Vi-anching  at  the  top;  leaTCS  on 
short  petioles,  pendulous,  two  or  titrce  feet 
long;:  (lowers  from  the  stem,  on  short, 
scaly ,  many-fiowered  pedoncles.  I1ie  np- 
rightiiess  of  the  growth,  and  the  sixe  of  the 
leaves,  give  this  tree  a  very  elegant  appear- 
ance The  fruit  is  nearly  as  large  as  an  al- 
ligator's egg,  resembling  it  very  much  in 
shape,  but  of  a  brown  colour  ;  they  pickle 
the  ftuit,  and  eat  it  in  the  same  manner  with 
the  )£ast  Indian  mango,  which  it  resembles 
in  flavour.  This  beautiful  tree  is  common 
in  many  parts  of  Jamaica,  growing  geneially 
in  lo«ir  moist  places. 

OIRIELUM,  in  botany,  a  gems  of  the 
Decsmdria  Pentagynia  dass  and  order.  Na- 
tural order  of  Omhiales.  Essential  charac- 
ter :  calyx  five-cleft ;  petals  five  $  fiUiment 
permanent ;  pericarpium  five,  with  one 
seed  in  each.  '  There  is  only  one  species, 
ail.  O,  tenuifolium,  a  native  of  the  Cape  of 
Good  Hope. 

GllIFFON,  in  heraldry,  an  imaginary 
anim:il,  feigned  by  the  ancients  to  be  half 
eagle  and  half  lion ;  by  this  form  diey 
intended  to  give  an  idea  of  strength  and 
swiftness  joined  together,  with  an  extra- 
oitUnsuy  vigilance  in  praarding  the  diings 
Intrusted  to  its  care.  Thus  the  heathen  na- 
tnralitits  pennaded  the  ignorant,  that  gold 
mines,  were  guarded  by  these  creatures  with 
incre<iible  watchfulness  and  resolution. 

GFIINDERS.    See  Ahatomy. 

GFtlNDING,  the  redocuig  hard  sob- 
ttanc>fs  to  fine  powders,  either  by  the  mor- 
tar, o  r  by  way  of  levigation  upon  a  marble. 

GlilPE,  in  the  searlanguage,  is  a  piece  of 
timlxsr  fayed  against  tiie  lower  piece  of  the 
stem,  from  the  fore-mast  end  of  the  keel, 
joinuig  with  the  knee  of  the  head:  its  use 
is  to  defend  the  lower  part  of  the  stem 
from  any  injury ;  but  it  is  often  made 
the  larger,  to  make  the  ship'  keep  a  good 
wind. 

OftiPB  is  also  a  sea- term,  for  a  ship's 
temi&ig  her  head  more  jto  the  wind  than 
abertiould;  this  is  caused  either  by  over- 
loadmg  her  a-head,  the  weight  of  which 
presees  her  down,  so  that  she  will  not  rea- 
dily fiill  off  troni  the  wind ;  or  by  staying 
or  setting  her  masts  too  much  aft:  vrhich 
is  always  a  fdult  in  short  ships  that  draw 
much  water,  since  it  causes  them  to  b« 
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contunially  running  into  the  wind :  though 
in  floating  ships,  if  the  masto  be  not  stayod 
very  far  aift,  they  will  never  keep  a  good 
wind. 

GKISLEA,  in  botany,  a  genus  of  the 
Octandria  Monogynia  chns  and  order.  Na- 
tural order  of  Calycanthemse.  Salicariss, 
Jussien.  Essential  character:  calyx  fbnr- 
.cl^;  pe^ls  four,  fi*om  the  mdsares  of  the 
calyx;  fibunents,  very  long,  ascending; 
capsule  globular,  superior,  one-celled,  oon- 
tammg  many  seeds.  There  are  two  spedes, 
viz.  G.  secunda  and  G.  tomentosa,  the  bi- 
ter is  a  beautiful  flowering  shrub,  a  native 
of  the  hills  and  valleys  through  the  northem 
provinces  of  the  Camatic  in  the  Eart 
Indies. 

GRIT,  a  genus  of  argillaceoos  earths, 
frith  a  texture  more  or  less  porous,  equable 
and  rough  to  the  touch.  It  neither  gtves 
fire  with  steel,  nor  effervesces  with  acids. 
When  fresh  and  breathed  on,  it  exhales  an 
earthy  smell.  Its  specific  gnrity  variea 
from  2.0  to  2.6  and  is  used  for  raill-stooes 
and  whet-stones,  and  sometimes  for  filter- 
ing-stones and  botldhig. 

GROMETS,  in  the  sea-langoage,  small 
rings  fomierty  fitttened  with  staples  to  the 
yards,  to  make  fast  the  gaskets,  but  now 
never  used. 

GRONOVIA,  in  botany,  a  genus  of  tba 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Cocnrbitaces.  Essential 
character:  petals  five,  together  with  the 
stamens  inserted  into  the  belUhaped 
corolla ;  berry  dry,  inferior,  containinK 
one  seed.  There  is  but  one  species,  «ic. 
G.  scandens,  climbmg  gronovuM  an  annnal 
phmt;  sending  out  many  trailing  brandiflB 
like  those  of  the  cucumber,  closely  set  with 
broad  leaves,  vrhich  have  a  strong  smell. 
Peduncles  many  flowere<l,  axillaiy. 

GROSS,  in  law-books,  signifies  absolute 
or  independent  on  another:  thus,  an  ad- 
vowson  in  gross,  is  one  distinct  and  separate 
from  tlie  manor. 

Gboss  bbak,  theEoglish  name  of  a  bird 
called  by  authors  loxia.    See  Loxu. 

Gross  weigkif  the  whole  weight  of  roer* 
cliandiies,  with  their  dust  and  dross :  as 
also  the  bag  or  chest  wherein  they  are  con- 
taiued.  An  allowance  is  usually  made  out 
of  the  gross-weigitt  for  tare  and  tret.  See 
Tare. 

GROTTO,  a  lai^ge  deep  cavern  or  den 
in  a  mountain  or  rock.  Okey-hoie,  EMeii- 
honM,  Peake's-hole,  and  PMVhole,  are 
famous  among  die  natural  caverns  or 
grottos  of  our  country.  The  entrance  to 
Okey-bole,  on  the  south  side  of  Mendip- 
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hilb,  is  ID  the  ftll  of  thotfe  hills,  which  is  markable  horizontal  cavities  under  moun- 
beset  all  abont  with  rocks^  and  has  near  it  taiiLi ;  the  one  near  Castleton,  the  other 
a  precipitate  descent  of  near  twcWe  fii-  just  by  Buxton.  They  seem  to  have  owed 
thorns  deep,  at  tiie  bottom  of  which  there  their  origin  to  the  springs,  wliich  have  their 
continnally  issues  from  the  rocks  a  con-  current  through  them ;  when  the  water  had 
sadeiable  current  of  water.  The  naked  forceditswaythroogh  the  horizontal  fissures 
rocks  above  the  entrance  show  themselves  of  the  strata,  and  had  carried  the  loose 
about  thirty  fiithoms  high,  and  tlie  whole  earth  away  with  it,  the  loose  stones  must 
ascent  of  the  hill  above  is  abont  a  mile,  fall  down  of  course :  and  where  the  strata 
and  is  very  steep.  As  yon  pass  hnto  this  had  few  or  no  fissures,  they  remained  in- 
vaalt,  yon  go  at  first  upon  a  level,  but  ad-  tire ;  and  so  formed  these  very  irregnhn* 
vancuig  iarther,  the  way  is  found  to  be  arches,  which  are  now  so  much  wondered 
rocky,  and  uneven,  sometimes  ascending,  at  The  water  which  paises  through  Poors- 
•nd  sometimes  descending.  The  roof  of  hole  is  impregnated  with  particles  of  lime- 
this  cavern,  hi  the  highest  part,  is  about  stone,  and  has  incrusted  the  whole  cavern 
eight  fiithoms  from  the  ground,  but  m  in  such  a  manner  that  it  appears  as  one 
many  particular  places  it  is  so  low,  that  a    solid  rock. 

nan  must  stoop  to  get  along.  The  breadth        Grotto  del  Cani,  is  a  little  cavern  near 
is  not  less  various  than  the  height,  for  in    Poizaoli,  four  leagues  from  Naples,  the  air 
aome  places  it  is  five  or  m  fiithomB  wide,     contained  in  it,  is  of  a  m^hitical  or  noxi- 
mid  in  others  not  more  than  one  or  two.     ons  quality ;  it  is  in  truth  carbonic  acid  gas, 
It  extends  itself  is  length  abont  two  bun-  *  whence  also  it  is  called  Bocca  Venenosa» 
dred  yards*     People  talk  much  of  certain     the  poisonous  mouth.    '^  Two  miles  from 
stones  m  it,  resembling  men  and  women,     Naples  (says  Dr.  Mead,)  just  by  the  L«go 
and  other  tUngs ;  but  there  is  little  matter    de  Agnano,  is  a  celebrated  mofeta,  com* 
of  curiosity  in  these,  being  only  shapeless    monly  called  la  Grotta  del  Cani,  and  equal- 
hunps  of  a  common  q»r.     At  tiie  fiutbest    ly  destructive  to  all  within  the  reach  of  its 
part  of  the  cavern  there  is  a  good  stream    vapoun.    It  is  a  small  grotto  about  eight 
of  water,  large  enough  to  drive  a  mill,    feet  high,  twelve  long,  and  six  broad  j  from 
which  passes  all  akmg  one  side   of  the     the  ground  arises  a  thin,  subtile,  warm 
eavem,  and  at  length  slides  down  about    frune,  visible  enough  to  a  discerning  eye, 
six  or  eight  fiithoms  among  the  rocks,  and     which  does  not  spring  up  in  little  parcels 
then  passing  through  the  clefts  of  them,     here  and   there,   but  in   one  continued 
discfaafges  itself  into  the  valley.    Hie  river    stream,  covering  the  whole  suHace'of  the 
within  the  cavern  is  well  stored  with  eels,     bottom  of  the  cave;  having  this  remark- 
aad  has  some  tront  in  it;  and  these  can-    able  difiference  from  conunon  vapoun,  that 
not  have  come  from  without,  there  bemg    it  does  not,  like  smoke,  disperse  itself  into 
so  great  a  fidl  near  the  entrance.    In  dry     the  aii^  but  quickly  after  its  rise  fiills  back 
summers,  a  great  number  of  frvgs  are  seen    egain,  and  returns  to  the  earth;  tlie  colour 
akuig  tids  caveni,  even  to    the   farthest    of  the  sides  of  the  grotto  bemg  th.e  measure 
part  of  it ;  and  on  the  roof  of  it,  at  certain    of  its  ascent :  for  so  fiu-  it  is  of  a  darkish- 
l^laces,  hang  vast  numbers  of  bats,  as  they    green,  but  higher,  only  common  earth.  And 
do  in  almost  all  caverns,  the  entrance  of    as  I  myself  found  no  inconvenience   by 
wliioh  is  either  level,  or  but  slightly  ascend-    standing  in  it,  so  no  animal,  if  its  head  is 
ing  or  descending;  and  even  in  the  more    above  this  mark,  is  tlie  least  injured.    But 
perpendicular  ones   they  are*  sometimes    when,  asihe  maimer  is,  a  dog,  or  any  other 
Ibond,  provided  they  are  not  too  narrow,    creature,  is  forcibly  kept  below  it;  or,  by 
and  are  snflkiently  high.     The  cattle  that    reason  of  its  sraallness,  cannot  hold  its  head 
feed  in  the  pastures  through  Which  tha    above  it,  it  presently  loses  all  motion,  fells 
river  runs  have  been  known  to  die  sudden-    down  as  deaid,  or  in  a  swoon ;  the  limbs 
ly  sometimes  after,  a  flood ;    this  is  pro-    convulsed  and  trembUqg,  till  at  bst  no 
bably  owing  to  the  waters  having  been  iro-    more  signs  of  life  appear  than  a  very  weak 
pregnaled,  either  naturally  or  accidentally,    and  almost  insensible  beating  of  the  heart 
vrith  lead  ore.  and  arteries ;  wnich,  if  the  animal  is  left 

EldeB4iole  is  a  huge  prafeund  peipen-    a  little  longer,  quickly  ceases  too,  and  then 
dicuhr  chasm,  three  miles  from  Buxton,    the  case  is  irrevocable ;  but  if  it  is  snatched 
ranked  among  the  natnial  woodem  of  the    out  and  hud  in  the  open  air,  it  soon  comes 
-  Peak.    Its  dqith  is  unknown,  as  it  is  pre-    to  life  again,  and  sooner  if  thrown  into  the 
tended  to  be  nnfetbonMble.  acUacent  iake^ 

Peak's-bole,  and  Pool*s-ho]e,  are  two  re>        Grotto  is  also  used  for  a  small  artificial 
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edifice  made  in  a  pccdeUf  in  imitation  of  eeous  and  woody  plants.    The  roots  are 

a  natural  grotto.  sometimes  fibrons,  and  sometimes  tuberous. 

The  oatsides  of  these  grottos  are  usually  I"  some  species  of  the  oxalis,  wood-sorrel, 
adorned  with  nistic  architecture,  and  their  they  are  jointed ;  the  stems  are  cyliadhc» 
inside  with  shell-work,  coral,  &c.  and  also  nod  tlie  young  branches  in  some  n^y 
furnished  with  various  fountains,  and  otlier  square ;  the  buds  are  of  a  conic  form,  co- 
ornaments,  vercd  with  scales ;  the  leaves  in  some  ge* 

The  following  is  recommended  as  a  good  ^b««  sre  simple,  in  others  compound ;  (he 

cement  for  grotto  work,    l^kc  two  parts  flowers  are  hermapltrodite ;  tiie  calyx  con- 

of  Mhtte  resin,  melt  it  clear,  add  to  it  four  wsts  either  of  five  distinct  leaves,  or  of  one 

uarU  of  bees-w«x ;  when  melted  together,  leaf  divided  almost  to  the  bottom  into  fiva 

add  some  flower  of  the  stone  you  desi«n  parts;  it  generally  accompanies  the  seed- 

lo  cement,  two  or  three  parts,  or  so  much  bud  to  its  maturity :  the  petals  aro  five, 

as  will  give  the  cement  the  colour  of  the  sfwading,  and  are  frequently  funneUhap- 

stone;  to  this  add  one  part  of  the  flower  ed ;  there  are  generally  ten  stamens,  the 

of  sulphur:  firet  ineoiporate  all  togetiier  anthers  oblong,  and  fi^oently  attached  to 

over  a  gentle  fire,  and  afterwards  ^nead  it  the  filaments  by  the  middle;    the  seed- 

with  your  hands  in  warm  water.     With  vessel  is  commonly  a  five^soraered  capsule, 

this  fcstcn  the  stones,  sheUs,  &c.  after  they  with  one,  three,  five,  or  ten  cells,  with  one 

are  wen  dried,  and  warmed  bcfi>re  the  fire.  «eed  in  each  cell.    In  this  order  are  tli» 

GROUND,  in  painting,  the  surface  upon  geranium,  cranes-bill ;  Unnm,  flax ;  oxalia, 

which  the  figures  and  otlier* objects  are  re-  wood-aonrcl ;  gniacnm,  lignlun•!vit8^ 

presented.    See  Painting.  GRUS,  the  crme.    See  Ardxa. 

'  GROUP,  in  painting  and  scniptnre,  b  GRYLl/)   talpoy    the  moU-cnckHy    a 

an  assemblage  of  two  or  more  figures  of  gpecies  of  gryllus,  with  tlie  anterior  feet 

men,  beast,  fhiits,  or  the  like,  which  have  palmated.    See  the  next  article^ 

some  apparent  relation  to  each  other.  GRYLLUS,  in  natural  history,  the  lomaf  , 

Groups,  with  respect .  to  the  design,  are  gross^fipsr,  and  cnektt,  a  genus  of  insecta 

oombmations  of  several  figures,  which  bear  belonging  to  the  order  Hemiptera.    Ge- 

a  relation  to  each  other,  either  upon  ae-  neric    character :   bead    inflected,  armed 

count  of  the  action,  or  of  their  proximit}',  with  jaws,  and  furnished  with  feelers ;  an* 

or  of  the  effiect  they  produce.    These  we  tenna,  in  most  species,  either  filifbrm  or 

conceive  as  representing  so  ipany  difiertnt  setaceous ;  wings  fi»ur,  deflex,  convoluted ; 

Bolyects,  or  at  least  so  many  distmct  parti  lower  wings  pleated ;  hfaid  legs  fonned  lor 

or  members  of  one  great  subj^t.    Thu^  leaping ;  claws  double  on  all  the  feet, 

in  architecture,  we    say  a  group  of  co-  There  are  sixty-one  species,  of  which  the 

lumns,  when  we  speak  of  three  or  four  following  are  most  worthy  of  notice :  i. 

columns  standing  together  on  the  same  Among  the  most  numerous  species  is  the 

pedestaL  gryllosmigratorius>of  Luuneus,  or  commoe 

Groups,  with  respect  to  the  clair  obscure,  migratory  locust,  which  of  all  the  insects 

are  assemblages  offi^nres,  where  the  lights  capable  of  injuring  mankind  seems  to  poa* 

and  shadows  are  diffused  in  such  a  manner^  sess  the  most  dreadful  powers  of  d^tmc- 

tfaat  they  strike  the  eye  together,  and  na-  tion.    Legions  of  these  animals  are  from 

tunlly  lead  it  to  consider  them  in  one  view,  time  to  time  observed  in  various  parts  ef 

Grocp,  in  music,  one  of  the  kinds  of  the  worid,  where  the  havoek  they  commit 

dinintttions  of  long  notes,  which,  in  work-  is  almost  incredible :  vrhole  provinces  are 

ingtformasort  of  group,  knot,  or  bush.    It  in  a   manner  desobited  by  them  in  the 

usually  consists  of  four  or  more  crotchets,  space  of  a  few  days,  and  the  air  is  daritened 

quavers,  dec.  tied  together  at  the  discretion^  by  their  numbers :  nay,  even  when  dead, 

of  the  composer.  they  are  still  terrible ;  smce  the  pntrelac- 

GRUB,  the  name  of  worms  produced  tion  arising  fixmi  their  incon^vable  nnm- 

from  the  eggs  of  beetles,  vrfaich  are  at  lengdi  ber  is  suck  that  it  has  been  regarded  aa 

transformed  into  winged  insects  of  the  same  as  one  of  the  prvbable  causes  of  pestilence 

species  vritii  their  parents.  in  the  eastern  regions.    This  formidable 

GROUSE,  a  species  of  the  Tbtrao,  locust  is  -geaeraUy  of  a  brownish  colour, 

which  see.  varied  witli  pale  red,  or  flesh-colour,  and 

GRUINALES,  in  botany,  the  name  of  the  legs  are  frequently  bluish.    In  the  year 

the  fourteenth  order  of  LiimaBOS's  Frag-  1746,  it  appeared  in  irregular  flights  in 

ments.    This  order  furnishes  both  berba-  several  parts  of  Europe,  as  in  Oemany, 
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France,  aiid  England;  and  in  the  capital  3.  The giylUis vindissimns of  tinnan^^ li 

Itself,  and  its  neighbourhood,  great  nnmbera  one  of  the  largest  European  speciet,  and  ia 

Were  seen :  tliey  perished,  however,  in  a  often  seen  dnring  the  decline  of  summer  in 

short  time,  and  were  happily  not  productive  uur  own  country.  Itis  wholly  of  apale  grass- 

of  any  material  mischief,  having  been  pro-  S^^en,  with  a  slight  bhieish  cast  on  the  head 

bably  driven  by  some  irregular  wind  out  and  nader  part  of  tlie  thorax,  which  ia 

of  then*  intended  course,  and  weakened  by  marked  above  by  a  longitudinal  reddiih- 

the  cooUiess  of  our  cUroatc.    The  ravages  brown  line^  the  length  of  the  insect  from 

of  locusts  in  various  parts  of  the  world,  at  the  month  to  the  tips  of  the  wings  is  about 

dififerent  periods,  ar^recorded  by  ndmerous  two  Inches  and^  half:  the  female  is  distin- 

authors.    In  tlie  year  593  of  the  Christian  gnislied  by  a  long  sword-shaped  process  at 

era,  after  a  great  drought,  these  animals  the  end  of  the  body,  being  the  instrument 

appeared  in  such  vast  legions  as  to  ccuse  a  with  which  she  pierces  the  ground  in  order 

fiunine  in  many  countries.    In  6t7,  Syria  to  deposit  her  eggs  y  it  consbts  of  a  pair  of 

and  Mesopotamia  were  overrun  by  them,  ▼alves,  tl^rougli  the  whole  length  of  which 

In  852,  immense  swarms  too^  their  flight  the  eggs  are  protruded ;  they  arc  of  an  ob- 

from  tlie  eaatem  regions  into  the  west,  fly-  long  form,  and  of  a  pale  brown  colour, 

tng  with  such  a  sound  that  tliey  might  have  4.   The   gryllus   gryhotalpa,    or  taole* 

been  mistaken  for  birds :  they  destroyed  cricket,  is  by  far  the  moat  curious ;  and  in 

all  vegetables,  not  sparing  even  the  hark  ^f  its  colour  and  manners  differs  greatly  finom 

trees  and  the  tliatch  of  houses )  and  devour-  the  rest.    It  is  of  an  nnconth  and  even  ibfw 

€d  the' com  so  rapidly  as  to  destroy,  on  midable  aspect,  measuring. more  than  two 

computation,  a  hundred  and  forty  acres  in  inches  in  length,  and  is  of  a  broad  and 

a  day :  their  daily  marches^  or  distances,  of  slightly  fhttened  shape,  of  a  dusky  brown 

flight  were   computed  at  twenty  miles  $  colour,  with  a  fermginOtts  tast  on  the  under 

and  these  were,  regulated  by  leaders  or  parts,  and  is  readily  distinguished  by  the 

who  flew  first  and  settled  on  the  extraordinary  structure   of  its   fore-legs, 


spot  which  was  to  be  visited  at  the  same  which  are  excessively  strong,  and  furnished 
hoar  the  next  day  by  the  wliole  legion :  with  very  broad  feet,  divided  mto  several 
these  nmrohes  were  always  ttndertake»  sharp  cbivf-shaped  segments,  with  which  it 
at  snn-rise.  The  locusts  were  at  length  is  enabled  to  burrow  nndet  ground  in  tha 
driven,  by  the  force  of  winds,  into  the  h^U  manner  of  a  mole ;  the  lower  wingi,  whidi 
gic  Ocean,  and  bei^g  thrown  hack  by  tha  when  expanded  are  very  hvge,  are,  in  their 
tide  and  left  on  the  shores,  caused  a  dread*  usual  state,  so  complicated  under  the  very 
Ihl  pestilence  by  their  smell.  In  1271,  all  short  and  small  upper  wings,  or  shfaiths, 
the  com-fieMs  of  Milan  were  destroyed ;  that  their  ends  alone  appear  reaching,  in  a 
and  in  the  year  1339,  all  those  of  Lom-  sharpened  form,  along  the  middle  of  tha 
hardy.  In  1541,  incredible  hosts  afflicted  back ;  the  abdomen  is  terminated  by  a  pair 
Pdlaady  Wallaclua,.and  all  the  a^ioining  ^f  sharp  pointed,  lengthened,  haury  pro- 
territories,  darkenmg  the  sun  with  their  cesses,  neariy  eqnalUng  the  length  of  the 
nnmb^  and  ravaging  all  the  fimiti  of  the  antennse  in  front,  and  contributing  to  giva 
earth.  this  animal  an  appearance,  in  some  degree^ 
f .  One  of  the  largest  species  of  locust  simihv  to  that  of  a  bhtta.  Hie  mole- 
yet  known  ia  the  gryllus  cristatus  of  Lin*  cricket  emerges  fVom  its  suhterraoeoua 
mens,  which  is  five  or  six  times  tiie  site  of  retreats  only  by  night,  when  it  creeps  about 
the  gryllus  migratorios;  and,  together  with  the  surikce,  and  occasionally  employs  its 
•oae  others  of  the  krger  kind,  is  made  use  wings  in  flight.  It  prepares  for  its  eggs  an 
of  in  various  parts  of  the  world  as  an  arti-  oval  nest,  measuring  about  two  niches  in  its 
de  of  food.  The  grylhif  cristatus  is  a  hi^y  longest  diameter;  the  eggs  are  about  two 
beautiful  animal ;  being  of  a  bright  red,  hundred  and  fifty  or  three  hundred  in  nam* 
with  the  body  annulated  with  black,  and  her,  nearly  round,  of  a  deep  brownish-yel- 
the  legs  varied  with  yellow;   the  upper  lowcoloor,  and  of  the  siie  of  common  shot: 


wings  tesseUted  with  alternate  variegations  on  the  appreach  of  winter,  or  way  great 

of  dark  \Nid  pale  green;  the  lower  with  change  of  weather,  these  bisects  are  said  to 

transverae  undulated  streaks ;  the  length  of  remove  the  nest,  b>  sinkmg  it  deeper,  so  as 

the  animal  from  head  to  taU  is  about  four  to  secure  it  from  the  power  of  frost ;  and 

inches ;  and  the  expanse  of  wings  from  tip  when  the  spring  commences  agam  raisang  it 

to  tip,  when  fiilly  extended,  hardly  less  than  in  proportion  to  the  warmth  of  the  season, 

seven  inches  and  a  half.  till  at  length  it  is  brought  so  near  the  mr- 
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Ace  as  to  recetve  the  finll  inflneDce  of  the  ^  ties  may  be  thns  enamented:  it  is  a  solid 
air  and  smishine ;  but  should  unikvoimble  snbstaoce  resembling  a  resin ;  its  colonr 
weather  again  take  place,  they  again  sink  varies,   bat  is   generally  greenish ;   it  is 
the  precions  deposit,  and  thns  preserve  it  readily  dissolved  in  alcohol ;  alkaline  sola- 
from  danger,    'fhe  yoong  at  their  first  ex-  tions  dissolve  it  with  ease :    most  of  the 
cinsion  are  about  the  size  of  ants,  for  which,  acids  act  upon  it  with  considerable  eneiigy ; 
on  a  cursory  view,  they  might  be  mistaken ;  if  digested  in  water,  a  portion  is  dissolved, 
but  on  a  close  inspection  are  easily  known  the  water  acquiring  a  greemsh-brown  co- 
by  their  broad  feet,  &c.    In  about  the.  lour:  the  liquid  being  evaporated,  leaves 
space  of  a  month  they  are  grown  to  the  .  &  brown  substance  which  possesses  the  pro- 
length  of  more  than  a  onarter  of  an  inch ;  perties  of  an  extract,  being  soluble  in  hot 
ui  two  months,  upwards  of  three  quarters ;  water  and  alcohol,  but  scarcely  at  all  io 
and  in  three  months,  to  the  length  of  more  sulphuric  ether,  and  forming  predpititea 
than  an  inch.     Of  this  length  they  are  with  the  muriates  of  alumina,  tin,   and 
'  .nsuaOy  seen  during  the  close  of  autumn,  silver, 
after  which  they  retire  deep  beneath  the  GUANA.    See  LiiCBRTA. 
snrfiK» ;  not  appearing  again  tiU  the  ensuing  GUANO,  a  substance  found  on  many  of 
sprmg.     Dunng  their  growth   they  cast  the  small  Ulands  in  the  South  Sea,  which 
thdrskm  three  or  four  times.    The  mole-  are  the  resort  of  numerous  flocks  of  bitds, 
cncket  hves  entirely  on  vegetables,  devour-  particulariy  of  the  Ardea  and  PhmnieoptJ 
ng  the  young  roots  of  grasses,  com,  and  rus  genus.    It  is  dug  from  beds  fi%  or 
various  esculent  plants,  and  commits  great  ^^y  feet  thick,  and  used  as  a  valmiMe  ma- 
devastation  m  gardens.  ^^^  i„  p^n,^  ^^^  ^^  j^^j^  ^„     ^ 

5.  G.  tettigonia,   or  grasshopper,   well  u  of  a  dirty  yellow  colour,  nearly  insipid  to 

known  m  our  meadows,  belongs  to  this  Uie  taste,  but  has  a  powerfid  smell,  ^trtak- 

*^"'  ing  of  castor  and  valerian.    Accordhig  to 

GUAIACUM,  in  botany,  a  genus  of  the  the  analysis  of  Fourcroy  and  Vauquelin, 

Decandria   Monogynia   class   and   order,  about  onefourth  of  it  is  uric  acid,  partly 

Natural  order  of  Grainales.   Rntacese,  Jus-  saturated  with  ammonU  and  lime.    It  con- 

sien.    Essential  character :  calyx  ^ve^deft,  tains  likewise  oxaUc  acid,  partly  saturated 

nnequal ;  petals  five,  inserted  into  the  re-  with  ammonia  and  potash ;  phosphoric  acid 

ceptacle;  capsule  angular,  five-celled.  There  combuied  with  the  same  bases  and  vriih 

are  four  species.    FVom  the  O.  officuiale,  is  lime ;  small  quantities  of  sulphate  and  ma- 

obtained  a  resin  which  exudes  spontaneous-  rfate  of  potash  and  ammonia ;  a  smaU  por- 

ly,  and  is  also  driven  out  artificially  by  tion  of  iat  matter ;  and  sand,  partly  qnait. 

means  of  heat.    Thb  substance  has  been  .ose,  parUy  ferro^nous. 

long  known  and  celebrated  as  a  medicine  /^ttaot^  •                i             .    .^      . 

in  various  cases;  and  in  the  Transactions  of  .  p^ARD,  m  a  general  sense,  signifies  tiie 

the  Royal  Society  for  tiie  year  1806,  we  ^^«°;«  «^  preservation  of  any  dung ;  the 

haveavery;M)mpleteamdysisofit:  bydis.  act  of  obsei-vmg  what  passes,  m  order  to 

tiUation  100  parts  yielded  P'T^f  *  »"[?«•»« '  *^'  }^  ««;  precantion, 

and  attention  we  make  use  of,  to  prevent 

Acidulous  water 5.5  any  thing  happening  contrary  to  our  Inteih 

Thick  brown  oil. 24.5  tion  or  inclinations. 

Thin  empyrenmatic  oil :..  29.0  Guard,  in  the  military  art,  is  a  doty 

Cliarcoal 30,5  performed  by  a  body  of  men,  to  secure 

Gases  consisting  of  carbo-  ^  an  army  or  place  from  being  surprised  by 

nic  acid  and  carbureted  >  10.5  an  enemy. 

hydrogen..... ) In  a  garrison  the  guards  are  relieved  eveiy 

100.0  *^y»  ■"**  '^  comes  to  every  soldier's  turn 

«MH>  once  in  three  days,  so  that  they  have  two 

Hence  it  is  inferred  that  guaiacom  agrees  "^Shts  m  bed,  and  one  upon  guard.    To  be 

m  mamr  respects  with  tiie  resins,  but  it  dif-  ^P^^  guard,  to  mount  Uic  guard,  to  dis- 

fers  from  them,  1.  in  the  quantity  of  char-  ^oiint  the  guard,  to  relieve  the  guard,  to 

coal  it  leaves  when  distUled  in  doM  vessels ;  change  the  guard;  the  officer  of  tiie  guard, 

S.  in  tiie  action  that  nitric  acid  luis  upon  it ;  ^^  ^^  serjeant  of  tiie  guard,  are  words  often 

and,  3.  in  the  changes  of  colour  that  it  un-  ^"^^f  ^^  ^^^^  understood. 

dergoes  when  its  soktions  are  treated  with  Guard,  advanced,  is  a  parly  of  either 

nitric  and  oxymariated  adds.    Its  proper-  horse  or  foot,  that  marches  before  a  more 
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QOiMdctable  body,  to  give  notice  of  any 
iqiproodiiiig  dange/. 

When  as  army  is  upon  the  march^  the 
gnnd  gaaitk  which  ilioald  monnt  that  day 
■erfe  as  an  advanced  gnard  to  the  army :  in 
small  parties  six  or  eight  horse  are  sufficient, 
and  these  are  not  to  go  above  four  or  five 
hundred  yards  before  the  party. 

An  advanced  guard  is  also  a  small  body 
of  twelve  or  sixteen  horse,  under  a  corpo- 
ral -or  quartermaster,  posted  before  the 
grand  guard  of  a  camp. 

Guard,  miiUery,  is  a  detachment  from 
the  army,  to  secure  ttie  artillery :  their  corps 
de  garde  is  in  fhe  front,  and  their  centiies 
round  the  park.  This  is  a  forty>eigSjt  hours 
guard :  and  upon  a  mardi  they  go  in  the 
front  and  rear  of  the  artiUery,  and  must  be 
iure  to  leave  nothing  beliind.  If  a  gun  or 
vragf  on  brealt  down,  the  captain  is  to  leave 
a  pak  of  his  guard  to  assist  the  gunners  and 
matrosses  in  getting  it  up  again. 

Gdard,  nuna,  tint  from  whence  all  the 
other  goards  are  detached. 

Hiose  vrho  are  to  mount  the  guard  meet 
at  their  respective  ,captain*s  quarters,  and 
go  from  thcmce  to  tlie  parade ;  where,  after 
tiie  whole  guard  is  drawn  up,  tiie  small 
guards  are  detached  for  the  posts  and  nnif 
gaiines;  and  then  the  subaltern  officers 
throw  lots  for  their  guards,  and  are  com* 
manded  by  the  captain  of  the  main  gurd. 
Guard,  pt^a^f,  a  good  number  of  horse 
and  foot  always  in  readiness  in  case  of  an 
ahmn :  the  hone  are  all  the  time  saddled, 
and  the  riders  booted.  The  ibot  draw  up 
at  the  head  of  the  battalioa,  at  the  beating 
of  the  tattoo ;  but  afrerwardi  retiun  to  their 
tents,  vrhere  they  hoM  themselves  in  rea- 
to  mardi  upon  any  sudden  alarm, 
guard  is  to  nudce  resistance,  in  case  of 
an  attack,  till  the  armycan  get  ready. 

Guard  ftoof,  a  boat  appointed  to  row 
the  rounds  among  the  ships  of  war  in  any 
harbour*  to  observe  that  their  officen  keep 
a  good  look>out,  calling  to  the  guard-boat 
as  she  passes,  and  not  suffering  her  crew  to 
come  on  board,  without  having  previous- 
ly communicated  the  watch-word  uf  the 
night. 

Guard  trens,  are  curved  bars  of  iron 
placed  over  the  ornamental  figures  on  a 
sliip's  head  or  quarter,  to  defend  them  from 
Injury. 

Guard  skip,  a  vessel  to  superintend  the 
marine  afbirs  in  a  harbour  or  river,  and  to 
see  that  the  ships  vrhich  are  not  commis- 
sioned have  their  proper  watch  duly  kept ; 
she  is  also  to  racaivo  seantan  who  are  im- 
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pressed  in  time  of  war:  she  generally  baa 
an  admiral'a  flag  at  one  of  her  masts  head. ' 
Guard,  in  fencing,  is  a  posture  proper 
to  defend  the  body  from  an  enemy's 
sword. 

There  are  fo^ir  general  guards  of  the 
sword ;  to  form  a  perfect  idea  of  which, 
we  mnst  suppose  a  circle  drawn  on  a  wall, 
and  divided  into  four  cardinal  points,  m. 
top  and  bottom,  right  and  lef%.    When  the 
point  of  the  sword  is  directed  to  the  bot- 
tom of  the  cbde,  vrith  the  hilt  opposite  to 
its  top,  the  body  inclining  very  forward,  , 
tiiis  is  called  the  prime  or  first  guard,    llie 
second  giuird,  by  many  improperly  called 
the  tierce,  is  when  the  point  is  directed  to 
the  right  or  second  point  of  the  same  ctr- , 
cle,  with  the  hilt  of  the  sword  turned  to 
the  Ifift,  and  the  body  proportionably  raised^ 
The  tierce,  or  thuxi  guard,  b  when  the  point 
of  the  sword  is  raised  to  tlie  uppermost 
part  of  the  saine  circle ;  in  which  case  die 
body,  the  arm,  and  the  sword,  are  in  their 
natimd  position,  and  in  the  mean  of  the 
extremes  of  their  motion.    The  quart,  or 
fourth  guard,   is  when  the  point  of  the 
sword  is  directed  to  the  fourth  point  of  the 
circle,  descending  to  the  right  as  far  as  one 
fourth  of  the  tierce,  with  the  outward  part 
of  the  arm  and  the  flat  of  the  sword  turned 
towards  the  ground,  and  the  body  out  of 
the  line  to  the  ri^t,  and  the  hilt  of  the 
sword  tovrards  the  line  to  the  lefV.    There 
is  also  a  quint,  or  flfUi  guard,  which  is  only 
the  return  of  the  point  of  the  sword  to  the 
right,  after  tnvening  the  circle  to  the  point 
of  the  prim<^  from  whence  it  had  departed^ 
with  a  different  dbposition  of  the  body, 
arm,  and  sword.    The  common  centre  of 
all  tfiose  motions  ought  to  be  in  the  shoul- 
der. 

In  all  tliese  kinds  of  guards  there  are  the 
high-advanced,  high-retired,  and  hijrfi- inter- 
mediate guard,  when  disposed  before  the 
upper  part  of  the  body,  either  with  tlie 
arm  quite  extended,  quite  withdraum,  or 
in  a  mean  state.  Hie  mean-advanced  guard, 
or  simply  mean  guard,  is  when  the  sword  is 
placed  before  the  middle  part  of  the  body. 
The  low  advanced,  retired,  or  intermediate 
guards,  are  those  where  the  arm  and  sword 
are  advanced,  withdrawn,  or  between  the 
two  extremes,  before  the  lower  part  of  tlie 
body.  ^ 

GUARDIAN,  in  hw.  A  guardian  is 
one  appointed  to  take  care  of  a  person  and 
hi^  athiin,  w1h>  by  legal  imbecility  and  want 
of  understanding  is  incapable  of  acting  for 
his  own  interest ;  and  it  seems  by  our  law, 


GUARDIAN. 


^t  liis  oflice  ori^poany  was  to  instruct  the 
ward,  linder  the  feudal  tenures,  m  the  arts 
of  war,  as  well  as  those  of  hnsbandry  and 
tillage,  that  when  he  came  of  age,  lie 
might  be  the  better  able  to  perform  those 
lenrices  to  his  lord,  whereby  he  held  his 
own  land* 

There  are  seveol  kinds  of  guardians^  as^ 
guardian  by  nature,  guardian  by  the  copi- 
mon  law|  guardian  by  statute,  guardian  by 
custom,  guardian  in  diivalry,  gnardum  in 
socage,  and  guardian  by  appointment  of  the 
Lord  Clwncellor. 

Guardian  by  nature,  b  the  iather  or  mo« 
ther ;  and  by  the  gammon  law  eveiy  father 


Goahdian  bff  aiaiute,  or  Tettamad^ 
Guardiwu  By  the  common  law,  no  per- 
son couhl  appoint  a  guardiau,  because  Htn 
lai^  had  appointed  one,  whether  the  iatfaef 
were  tenant  by  knight  seihvice,  or  in 
socage. 

The  fint  statute  that  gave  the  father  a 
power  of  appointilig)  was  tlie  4  and  5 
Pliilip  and  Mary,  c.  8,  which  provides, 
under  severe  penalti^  Mich  as  tine  and 
iraprisomnent  for  years,  against  taking  any 
maid,  or  woman  child  unmarried,,  being 
within  the  age  of  sixteen  years,  out  of  or 
from  the  possession,  custody,  or  govern- 
ance, and  against  the  will  of  the  iather  of 


hath  ^  right  of  guardianship  of  the  body  of  such  muAl,  or  woman  child,  or  oCsuch  person 

hb  son  and  heir,  until  he  attains  to  the  age  or  perMus^  to  whom  the  lather  of  such 

of  twenty-one  years.     This  guardianship  maid,  or  woman  child,  by  his  last  will  and . 

extends  no  further  than  the  custody  of  the  testament,  or  by  any  other  act  in  his  life 

infimt's  pereon.    The  iather  may  disappoint .  time,  shall  grpit  the  education  and  govem- 

the  mother,  and  other  ancestors,  of  the  u>ce  of  such  child. 

guardianship  by  nature,  by  appointing  a  Bui  the  principal  guardianship  is  now  by 
testamentary  giurdian  under  the  statutes  the  statute  12  Charles  II.  c.  W4,  by  which 
4  and  5  Phil,  and  Mary,  and  12  Char.  IL  A  any  iather,  under  or  of  full  age,  may  by 
guardian  by  nature  hath  only  the  care  of  the  deed  or  wOl,  attested  by  twp  witnesses,  ap- 
person  and  education  of  the  iniant,  and  point,  dispose  of  the  custody  of  his  child 
hath  nothing  to  do  with  his  lands,  merely  in  born  or  unborn  to  any  person  except  a 
virtue  of  his  office ;  for  such  guardian  may  popish  recusant  convict,  either  in  posses- 
be,  though  the  infknt  have  no  hwds  at  all^  siOn  or  reversion  till  >8uch  child  attain 
which  a  guardian  in  socage  cannot.  twenty-one.  ^Tliis  gtnrdian  supersedes  the 
Guardian,  by  the  common  law,  or  Guar-  guardian  in  socage,  and  has  all  actions 
dUm  in  Socage.  If  a  tenant  in  socage  which  that  guardfam  might  have  had.  B^ 
die,  his  heir  being  under  fourteen,  vrhether  sides  which  he  has  the  care  of  the  estate, 
he  be  his  issue  or  cousin,  male  or  female,  feal  and  personal.  A  father  cannot  nnder 
the  next  of  blood  to  the  heir,  to  whom  the  this  statute  appoint  one  to  his  natural  child, 
inheritance  cannot  descend,  shall  be  guar-  and  a  case  has  been  decided  upon  tlie  mar- 
dian  of  his  body  and  land  till  fourteen  -,  and  nage  act,  in  which  a  marriage  with  consent 
although  the  nature  of  socage  tenure  is  of  a  guardian  applied  to  a  natural  cbilif  was 
in  some  measure  changed  irom  what  it  ori-  hdd  void.  The  chancellor,  however,  will 
gmally  was,  yet  it  is  still  called  socage  upon  appfication  appoint  the  same  person 
tenure,  and  the  guardian  in  socage  is  stiU  guardian.- 

only  Where  lands  of  that  lund,  as  roost  of  Guardians  by  costdm,  are  appointed  ia 

the  bnds  us  Enghind  now  are,  descend  to  the  City  of  London,  in  the  county  of  Kent, 

the  heir  within  age ;  and  though  the  heir  ^d  with  respect  tocopyhoid  lands  ia  soma 

after  fourteen  may  choose  his  own  guardian,  manorg. 

who  shall  continue  till  he  is  twenty-one.  Guardians  by  appointment  of  the  eccle<» 

yet  as  well*  the  guardian  before  fourteen,  as  >mstical  court,  were  appointed  to  take  care 

be  whom  the  mfiwt  shall  think  fit  to  choose  of  the  infant's  personal  estate,  till  fourteen 

After  fourteen,  are  both  of  the  same  nature,  ui  males,  and  twelve  tn  females ;  but  their 

and  have  the  same  office,  without  any  in*  antliority  over  the  peison  is  now  denied, 

tervention  or  direction  of  the  infant  him-^  ^^^  they  are  only  confined  to  guardianship 

self;  they  are  to  transact  all  affidrs  in  their  for  the  purpose  of  a  suit  in  an  ecclesiastical 

own  name,  and  not  in  the  name  of  the  in-  court 


fhnt,  which  they  would  be  obUged  to  do, 
if  their  aiithorlty  were  derived  from  him. 

tins  guardianship  is  so  htUe  resorted  to, 
although  all  lands  are  now  of  socage  tenuis, 
that  it  is  needless  to  enquire  further  iatp  it 
here. 


Guardian,  in  cfaivaby,  is  obsolete,  bat 
extended  to  twenty-one  years. 

Guardian,  by  appointment  of  the  Lord 
Chancellor.  It  is  not  easy  to  sUte  iiow 
tliis  jurisdiction  was  acquired  j  for  it  ia 
canainly  of  no  very  andcnt  date,  though 
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toow  indif|Niteble;  for  it  is  clearly  agreed,  stance,  wfatdi  renders  it  unfit  for  mm  hog^- 

that  tbe  king,  as  pater  patriae,  is  universal  lieads,  having  been  observeST  to  commnni- 

i  mrdian  of  all  infants,  idiots,  and  lunatics,  eate  both  its  smell  and  taste  to  spirituous 

Vfko  cannot  take  care  of  themselves,  and  as  liquors.    It  is  a  native  ^of  South  America 

^this  care  cannot  be  exercifed  othenwise  than  and  the  West  India  islands.    The  English 

f  by  appoiiding  them  proper  curators  or  com-  call  it  muskWood. 

i  nittees,  irseems  also  agreed,  that  the  king        GUDGEONS,  in  a  ship,  are  the  eyes 

i  may,  as  he  has  done,  delegate  the  authority  drove  into  the^  stem-post,  into  which  the 

I  to  his  dianeellor :  and  that  therefore  at  pintles  of  tbe  rodder  go,  to  hang  it. 

r  this  day  the  Court  of  Chancery  is  the  only        GUERICKE,  Otto,  or  Otho,  a  very 

proper  court,  that  hath  jurisdiction  in  ap-  eminent  German  experimental  phUosopher 

pointing  and  removing  guardians,  and*  in  in  the  seventeenth  century,  who,  with  Tor* 

preventing  ttaem  and  others  from  abusing  ricelU,  Pascal,  and  Boyle,  greatly  oontri- 

thetr  perMus  or  estates.    And  as  tbe  Court  bnted  to  explain  the  various  properties  of 

I  of  Chancery  is  now  vested  with  this  antho-  the  air  and  their  effects,  was  bom  in  tiie  year 
rity>  hence  in  every  day's  practice  we  find  1602,  and  died,  at  Haimburgh,  in  the  year 
that  court  determining,  as  to  the  right  of  1686.  He  was  conncellor  to  the  Elector  of 
guardianship,  who  is  the  next  of  kin,  and  Brandenburg ;  and  burgomaster,  or  consul, 
who  the  most  proper  .guardian;  as  also  of  Magdeburg;  but  his  memory  derives  great- 
orders  are  made  by  that  court  on  petition  er  honour  from  his  philosophical  discoveries, 
or  motion,  for  the  provision  of  infimts  dur*  than  fit>m  the  civil  dignities  to  which  he 
ing  any  dispute  thcvein;  as  likewise  guard-  was  raised.  To  him  is  to  be  attributed  the 
ians  removed  or  compelled  to  give  security ;  invention  of  the  air-pump,  for  though  Mr. 
they  and  others  punished  for  abuses  com-  Boyle  had,  about  the  same  lime,  made  some 
mitted  on  infants,  and  effectual  care  taken  approaches  towards  a  similar  discovery, 
to  prevent  any  abuses  intended  them  in  yet  he  ingenuously  acknowledged  in  a  letter 
their  persons  or  estates ;  all  such  vrrongs  to  his  nephew.  Lord  Dnngarvon,  that  the 
and  injuries  being  reckoned  a  contempt  df  information  which  he 'received  from  Schot- 
that  court,  that  hath,  by  an  established  tns's  '<  Mechanica  Hydranlico  Pneumati- 
jurisdtsction,  the  protection  of  all  persons  ca,"  published  in  1657,  in  which  was  an 
under  natural  disabilities.  AU  courts  of  account  of  Guericke's  experiments,  first 
justice  appoint  guardians  to  infimts,  to  see  enabled  lum  to  bring  his  design  to^  any 
and  prosecute  their  rights  in  their  reapeo-  thing  like  maturity.  Gnericke  was  also  the 
tivt  courts,  when  the  occasion  calls  for  it.  inveutpr  of  the  two  brass  hemispherea,  to 
Tliere  are  also  some  cases  where  an  in-  illustrate  fiie  pressure  of  the  air,  which, 
fimt  may  elect  •  guardian,  and  the  Court  being  applied  to  each  other,  and  tbe  air 
of  Chancery  allows  Um  to  do  00  aAer  four-  exhausted,  resisted  the  force  of  sixteen 
teen.  hones  to  draw  them  asunder.  He  like- 
GoARDiAN  rf  ike  SpinhuiUUSf  is  he  to  irise  invented  an  instrament  to  show  the 
whom  the  spbitual  jurisdiction  of  any  dio-  variations  in  the  state  of  the  atmosphere, 
ccae  is  committed,  during  the  vacancy  of  consisting  of  a  tube,  in  which  was  a 
the  see.  The  archbishop  is  gimrdian  of  little  image  of  gh»s,  that  descended  in 
the  spiritualties,  on  the  vacancy  of  any  see  rainy  or  stormy  weather,  and  rose  again 
vrithin  his  province;  but  when  the  archi-  when  the  weather  became  fine  and  se- 
cpiscopal  see  is  vacant,  the-  dean  and  rene.  This  hut  machine  fell  into  disuse 
chapter  of  the  archbishop's  diocese  are  on  the  invention  of  the  barometer,  and 
guardians  of  the  spiritualties.  especially  after  the  improvements  made 

^  GUAREA,  in  botany,  a  genus  of  tbe  in  that  instrument  by  Huygens  and  Amon- 
OctandriaMonogyniachus  and  order.  Na-  tons.  By  consulting  his  tube,  Guericke 
tnral  order  of  Melisp,  Jossieu.  Essential  would  frequently  foretel&pproacfaing  storms; 
character :  calyx  four-cleft;  petals  four ;  whence  the  ignorant  popidace  gave  him  tbe 
nectary  cylindric,  bearing  the  anthers  at  its  character  of  a  sorcerer.  In  this  opinion  of 
mouth;  capsule  four-celled,  fi>ur-valved;  him  they  were  confirmed  by  a  thunder 
seeds  solitaiy.  There  is  on^  one  species,  storm  dischai^g  itself  one  day  uppn  his 
«is.  G.  trichifioides,  asbleaved  guarea.  This  house,  and  shivering  to  pieces  several  ma- 
tree  is  remarkable  for  its  strong  odotir  of  chines  of  which  he  had  made  use  in  hu 
musk,  particularly  the  bark,  and  is  used  in-  experiments.  That  event  they  consideied 
ftead  of  that  perfume  for  many  purposes,  to  bean  unequivocal  indication  of  the  anger 
«  The  wood  is  fiill  of  a  bitter  "resmous  sub-  of  Heaven,  and  a  just  pnnislmient  inflicted 
VOL.  UL  D  d 
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upon  bim  for  his  impiety.    Hewwtbettt-  aiilhMr  on  the  iablect  of  Sypbom.    Theft- 

thor  of  several  treatises  in  natnral  pbiloso-  diflercnce  in  opinioD  gave  rise  to  two  let- 

phy,   the   principal  of  which  is   entitled  ters  by  Ongtielmini,  which  were  printed  mk> 

«  Experinenta  Magdeburpd,"  167«,  folio,  der  the  title  of  «  Epistote  Dnoe  HydrotU- 

and  contams  his  experiments  on  a  vaciian.  tic« .•    He  wm  engaged  in  settling  the  dif- 

GUETTARDA,  in  botany,  a  genus  of  feremses  which  arose  between  tui  dti^  of 

the  Monoecia  Heptandria  class  and  order,  Bolopiaand  Penrara  respecting  Ae  manage- 

Natural  Older  of  Tricoccac.     Rnbiace«,  ment  of  the  embankments  and  slnioea  m 

Jnssien     Essential  character :  calyx  cylin-  their  contignons  districts  j  and  reeelved  as 

dric  •    corolla  six   or   seven^left,   funnel-  a  reward  of  his  services,  from  his  naUva 

shaoed  •  pistil  one ;  drape  dry.    There  are  city,  the  ^pointment  to  a  new  office  in 

fimilipecies  natives  of  the  East  and  West  the  university,  ^ich  was  that  of  professor 

-   ..  ^^    '  of  hydrometry.    In  the  year  1695  he  as- 

JulttieS.  ^  •  •   ^    J    ««     ^^         .... _;_* *1.^    M^ ^^_w 


GUGLIELMINI  (DoBHWc),  an  eni-  tisted  M.  Cassini  in*  repairing  the  fiunooft 

nent  Italian  mathematician  and  civil  engi-  meridian  line  which  he  had   constructed 

neer  was  descended  from  an  honourable  forty  years  before  in  the  church  of  8l  Pe- 

AmUv   and  bem  at  Bologna  in  the  year  tronius,  at  Bologna;  on  which  occasion  our 

1655^'  Hk  firvoarite  studies  we^  the  ma-  author  published  a  memoir,  descriptive  of 

thematics  and  medldne,  in  6ie  former  of  the  method  punued  in  bying  it  down,  and 

which  he  had  for  tutor  the  oelebnted  M.  establishing  its.  chums  to  correctness  and 

Germ   Montmari;  and  in  the  latter,  the  accuracy.    In  the  year  1697  he  published 

{iimrtrious  MalDiebi.    He  entered  into  the  his  grand  physico-mathematical  treatise  on 

5k^  between  M.  Montmiari  and  M.  the  milure  of  rivera,  entitled  "  Delia  Na- 

Jwa.  concerning  the  extraordinary  lomi-  tura  de  Fiumi^''  which  raised  his  reputation 

noflometeor  which  ww  observed  in  moat  to  the  highest  pitch,  for  correct  scientific 

n^  of  Italy  in  1676,  and  supported  the  knowledge,  ingenuity,  and  jodgssent  in  hy- 

noinions  of  his  master.    In  the  year  1678  draulics.    Montuda  commends  it  hi  warm 

fc^  was  admitted  to  the  degree  of  doctor  of  terms,  and  says  'that  it  ought  to  be  care- 

Mdidne  by  the   university  of  Bologna,  folly  atudied  by  every  person  who  would 

^Mtftiie  appliance  of  the  rema^able  wish  to  become  thoroughly  master  of  thi* 

romet  m  tbeyeaia  1680  and  1681,  he  pub-  branch  of  science.    The  reputation  which 

Vdhed  a  treatise  "  De  Cometarum  Natura  Gugliclmini  acqotted  by  this  performance, 

t  Ortec"  &c.  t681,  in  which  he  pro-  -occasibned  his  being  employed  by  the  Dakes 

nLuHl  a  new  system  on  the  subject,  wluch  of  Mantua,  of  jParma,  a^d  R^den^  the 

Ketiwukht  would  serve  to  ex|rfain  aU  die  Grand  Duke  ofTnscany,  PopeCtemenlXI. 

^enoiMna*  of  those  heavenly  bodies ;  but  the  Republics  of  Venice  and  Lucca,  drc.  in 

k  did  not  meet  with  the  approbation  of  the  the  invention  and  construction  of  te  necca- 

scientific  worid.     Hi»  next  astronomical  sary  hydraulic  works  in  their  respeetiva 
treatise  containmg  remarks  on  the  sofaMTi  territories.  ,In  the  year  1698  he  was  ii^ 

e!^ose  *whidi  took  place  on  the  l«th  of  dueed,  by  the  Republic  ot  Vcmce,  to  ac- 

Jolvl684  andwhicfa  he  published  ui  La-  oeptof  the  mathematical  chair  in  the  oni^ 

SJ at  Bologna,  in  the  nme  year,  reflected  versity  of  P^ua;  but  the  senate  of  Bo 


^tcTcrcSt  on  his  knowledge  and  accu-  logna  decreed  that  he  should  still  retain, 

ra^  of  observation.    Soon  afterwards  the  aotwithstandfaig  his  new  empbymcnt,  the 

Mnate  of  Bologna  appoinled  hun  principal  title  of  profossor  in  their  univecsity,  and 

nrofessor  of  mathematics  in  the  university  the  emoluments  unnexed  to  it     In  the 

of  that  dty  and,  hi  the  year  1686,  created  year  17W,  he  exchanged  his  mathematical 

him  mtendant-general  of  the  rivers  of  the  chair  at  Padua^for  the  more  locrative  one  of 

Bolocnese.    The  office  last  mentioned  en*  medicme  j  after  which  he  published  differ- 

AMd^m'to  pay  more  particular  attention  ent  tn^tises  oI^medical  and  ebemical  sub- 

toAe  study  of  hydrosttitics  and  hydraaUcs;  jeets»  &c.    He  died  at  Padua  in  1710,  in 

in  consequence  of  which,  hi  the  yearl  690,  thefifty-fifthyear  ofhisage.    He  had  been 

he  oubUshed  the  first  part,  and  in  the  fol-  admitted  a  member  of  the  Academy  of 

lowtois  year  the  second  part,  of  an  exoel-  Sciences  at  Parir,  in  the  year  1696,  and 

lent  bvdrostatical  treatise,  entitled  "  Aquup  was  also  associate,  or  corresponding  membar 

nun  Floentium  Mensura,  Novo  Methodo  of  the  Academies  of  fieriin  and  Vienna, 

Inonisita  "  Some  of  his  olMervations.  in  and  of  the  Royal  Society  at  London.  l\t 
this  work  were  attacked  by  M.  Pi|iin,  best  edition  of  his  trcatiseon  theaatareof 
who  also  entered  into  a  contest  with  the    rivefs.  was  published  at  Bologna  la  If 56^ 


GUM  GUM 

.with  the  aotM  of  Maallrtdi ;  nid  the  whole  tially  different  from  leeofai  and  ragtr,  to 
of  hit  works  were  printed  in  n  coUective  which*  in  other  Tcspecti,  it  bears  a  near 
ibrm  at  Geneva,  in  1719,  in  two  ▼ohuncs  retaition  ;  they,  howerer,  are  able  to  under- 
qoarto.  '  go  the  vinons  fermentationt  which  is  not  the 


6UIAC.    See  Rssiif.  case  with  gam.    Chun  readily  dissolves  in 

GUIDE,  in  mosic,  the  name  given  to  water,  and  the  sohition,  which  is  thick  and 

that  note  in  a  fhgoe  which  leads  off  and  an-  ylherive,  is  known  by  the  name  of  nraci- 

nomces  the  subject.  nge.    It  is  sohible  also  in  the  vegetable 


GUILANDINA,  m  botany,  bondnte  or  adds.    Sulphnric  acid  decomposes  it,  and 

wdker^lrvc^agennsoftheDecandriaMopo-  converts  it  into  water,  acetic  acid,  and 

gynia  class  and  order.    Natnval  order  of  charcoal.    With  the  asttstance  of  heat,  mn- 

Lomentacese.    Legnniinos«,  Joasien.    Es-  riatic  add,  and  nitric  add,  produce  a  sima- 

sentjal character:  calyx one>l«ded ;  salver*  hu*  effect.    It  is  hMoluble  in  akobol  and 

shaped;  petals  usierted  into  the  neck  of  ether.    Such  are  the  chief  properties  of 

the  ca^,  ncariy  equal ;  seed  vessel  a  le-  gum  anbic    There  are,  besides  this,  other 

gnme.    Tliere-are  six  spedes.  gums,  of  which  the  prindpal  is  denomi- 

GUILD,  or  Gild,  a  fraternity  or  com-  nated  tngacanth,  frem  the  astragalus  tra- 

pany.    As  to  the  original  of  these  gnOds  or  gacantha,  a  native  of  the  island  of  Crete, 

companies,  it  was  a  faiw  among  the  Satons  wUcfa  is  in  the  fom  of  Termicular  masses ; 

that  eveiy  freeman  of  Iborteen  yean  of-  age  it  b  lem  transparent,*  and  more  adhesive 

sfaonhl  find  sureties  to  keep  the  peace,  or  than  gum  aimbic,  bothy  diatiUation  ityieUs 

be  conunitted ;  upon  which  the  ndghbours  similar  products.    In  our  garden  and  or> 

entered  mto  an  assodntien»  and  .became  chards  we  find^  in  good  quantities,  gum 

bound  for  each  other,  eitiber  to  prodnoe  cx^Shng  from  ,the  chenry  and  phunb  trees, 

him  who  coouBittedany  offence,  or  to  make  which  differs  chiefly  ftt>m  gum  aimbic  in  be- 

satisfiu-tion  to  the  iiviired  party ;  in  order  tog  softer  and  more  soluble.    Gum,  in  a 

to  which  they  raised  a  sum  among  them*  state  of  modfa^;e,  exisU  in  a  number  of 

selves^  which  they  put  into  a  common  stock;  phmti,  especially  in  the  roots  and  leaves. 

out  of  vrinch  ttiey,  upon  occasion,  made  a  It  is  most  abundant  in  bulbous  roots,  and 

pecuidaiy  compenntion  according  to  the  of  these  the  hyacinth  seems  to  contain  the 

quality  of  the  offence  connutted.    Ibese  laigest  quantity.    A  pound  of  the  bulbs  of 

guiMs  are  now  cpmpanies,  johied  together  this  roo^  when  dried,  yields  four  ounces  of 

with  faiws  and  orders  made  by  themselves,  a  powder,  vrhich,fHien  macerated  in  water, 

by  the  licence  of  the  prince.  give  a  mudlage  ,  that  acts  well  as  a  mor- 

GUITAR.    See  Musical  imdntmeMii.  dant  for  fixing  the  colours  in  calico-printing. 

GULES,  in  heraMry,  signifies  the  colour  Gum  is  used  in  medicine  and  is  consider^ 

red,  which  is  expiesicd  in  engraving  by  as  a  specific  against  the  strangnaiy  occa- 

pecpendicufau'  lines  frOing  firom  the  top^of  sioned  by  blisters ;  it  constitutes,  under  par- 

thecseutcheon  to  the  bottom.  ticular  forms,  a  nutritious  food,  and  it  i/ 

GUM,  a  tlttck  tianvarent  tsstelem  fluid,  well  known  as  an  important  artide  in  the 
vrinch  exudes  occasionally  from  certain  spe>  mamdacture  of  our  ink. 
des  of  trees.  It  is  adheslTe,  and  gradually  Gum  rmis,  are  certain  substances  that 
hardens  without  losing  its  transparency*  have  tong  been  used  in  medicine.  They 
Qum  is  chiefly  obtained  from  diflhrent  spe«  are  all  solid,  generally  brittle  and  opaque^ 
des  of  the  mimosa,  particidarly  from  M.  havea  strong  smell,  anda  pungent  and  bit- 
nilotica,  a  native  of  Egypt  and  Arabm,  ter  taste.  They  consist  chiefly  of  gdm  and 
which  is  known  by  thename  of  gum  arabic.  reshi,  the  proportions  varying  with  the  par- 
Hie  specific  gmvity  of  gum  is  about  1.4.  ticular  substance.  They  are  never  ob- 
it is  not  changed  by  exponre  to  the  air,  tained  by  means  of  spontaneous  exudation, 
but  b  deprived  of  its  colour  by  the  actjon  but  are  procured  by  wounding  the  plants 
of  the  sun.  By  heat  it  becomes  soft,  and  which  contain  them.  The  prindpal  of  the 
is  speedily  reduced  to  the  state  of  charcoal,  gum-resins  are,  l.  Ammohiac,  which  see. 
which  enten  largdy  into  its  composition.  S.  Asnfmtida,  obtiCned  from  the  ferula 
The  eonstitnent  parts  of  gum  are  carbon,  assafietida,  a  plant  found  in  Penia.  Tbe 
hydrogen,  and  oxygen,  with  smaller  proper*  gum  resin  is  extracted  from  the  x^tiby 
tiens  eip  nitrogen  and  lime,  llie  oxygen  is  cutting  off  tbe  extremities ;  a  milky  joice 
nnich  lem  in  quantity  than  the  saccharine  flovrs  out,  whidi  is  dried  in  the  sun.  It  is 
Bsatter.  See  Scoas.  Tbe  eiistence  of  brought  to  Europe  in  masses ;  its  smell  is 
Hare  and  nitrogen  in  gum  renden  it  essen«  very  fetid,  and  its  taste  acrid.    It  is  par- 

DdS 


GUN  GUN 

tia]]y  M^able  in  water  and  alcohol.    3.  Ed-  at  the  hole  ii  then  fired  by  a  train,  and  the 

phorbiam,   obtained  from   the  euphorbia  orifice  being  so  well  stopped  by  this  gim, 

officinalis,  a  native  of  Ethiopia,  by  making  the  force  of  the  powder  is  determined  to 

incisions  in  the  plant    It  is  brooght  from  the  circuroadjacent  parts  of  the  rock,  which 

Africa  in  the  form  of  tears,  is  solable  in  it  spliU. 

alcohol.    It  bas  no  smell;  after  a  time  it       Gvm  room,  in  a  ship,  the  apartment  onder 

commnnicates  a  bnmmg  taste  to  the  tongue,  the  great  cabin,  where  the  master-gunner 

It  is  regai-ded  as  poisonous.     4.  Galba-  and  his  crew  rendezvous,  get  ready  their 

MUM,  which  see.    5.  Gamboge,  which  see.  cartridges,  &c.  and  ^  all  things  belonging 

6.  Myrrh,  which  is  brought  from  the  East  to  their  business. 

Indies  in  the  form  of  teacs,  is  light,  brittle,        GUN  DELIA,  in  botany,  so  called  in  ho* 

of  a  reddish  colour,  and  lias  an  unctuous  nour  of  Dr.  Andrew  Gimdel&cheimer,  who 

feel  -  it  is  bitter  and  aromatic ;  it  is  soluble  found  this  plant  in  his  travels,  in  company 

in  vniter  and  alcohol  in  slight  degrees.    7.  with  Toumefort,  mthe  Levant;  a  genus  of 

Opopooax,   obtained  from  the  pastenaca  the  Syngenesia  Polygamia  Segregata  class 

opoponax,  a  perennial  plant  which  grows  and  order.    Natural  order  oi  Compoeiis 

wild  in  the  sonihotEurope.  This  is  extracted  Capitatae.    Cinarocephalae,  Jussieu.  Essen- ^ 

by  wounding  the  stock  or  root,  and  is  known  tial  character:  calyx  scarcely  any,  ^ve- 

here  in  the  form  of  round  drops  or  tears^  or  flowered  ;  corolla  tubidar,ma)e  and  herma- 

in  irregular  masses  of  a  reddish  colour.    It  phrodite  ;  receptacle  chafiy  ;  down  nonq. 

is  bitter  and  acrid  to  the  ta^e,  and  with  a  There  is  but  onespedcs,  vit,  G.  toumefortiiy 

peculiar  smell.    It  forms  a  milky  solution  a  milky  plant,  with  alternate  prickly  leaves; 

with  water,  and  yields  an  essential  oil  by  flowers  termuMtiBg.    It  is  a  native  o£  the 

distillation.     8.   Sapagenum  supposed  to  Levant. 

be  had  fix>m  the  ferabi  persica,  and  brought        GUNNER,  an  officer  appointed  for  the 

in  large  masses,   or  distinct  tears,   from  service  of  the  cannon ;  or  one  skilled  to 

Alexandria.    It  has  a  hot  taste  and  dis-  fire  tlie  guns.  In  th(eTdwerofLojidon,and 

agreeable  smell.    It  is  moderately  soluble  other  garrisons,  as  well  as  in  the  field,  Ihia 

in  alcohol,  but  much  more  so  in  water.  By  officer  carries  a  fie^d  staff,  and  a  laif^e  pow- 

distillationit  yields  a  fcetid  volatile  oil.  Fropi  der  horn  io  a  string  over  his  left  shoulder  ; 

some  experiments  made  upon  ipecacuanha^  he  marclies  by  the  guns,  and  when  there  is 

it  is  thought  to  contam  a  gum  resin.    All  any  apprehension  of  danger,  his  field  staff  is 

the  gum  resins  tliat  have  been  analysed  armed  with  match;  his  business  is  to  hiytha 

have  been  found  to  contain  ammonia.  gun  to  pass,  and  to  help  to  load  and  trareiaa 

GUN,  a  fire  arm  or  weapon  of  offence,  her. 
which  forcibly  discharges  a  ball,  shot,  or        Gunner  pf  a  ship,  or  master-gunner,  haa 

other  ofiensive  matter,  through  a  cylindri-  the  charge  of  all  the  ordnance  tlie  ship  car- 

cal  barrel,  by  means  of  gunpowder.    Gnu  ries,  to  see  that  tliey  be  servioeably  mount* 

is  a  general  name,  under  which  are  included  ed,  i|nd  sufficiently  supplied  with  spangea, 

divers   or  even  most  species  of  fire  arms,  ladles,  and  rammers  ;  that  in  foul  weather 

Tliey  may  be  divided  into  great  and  small,  they  be  traversed  withm  board,  espedally 

Great  guns,  called  al^iio  by  the  general  those  of  tlie  lower  tier,  and  that  the  ports 

name  cannons,  make  what  we  also  call  ord-  be  sbat,  and  canlked  up  ;  and  that  at  all 

nance  or  artillery ;  under  which  come  the  se-  times  tliey  may  be  well  lashed,  and  made 

veral  sorts  of  cannon.     See  Cannon,  Ar-  fast,  lest  any  of  ttiera  break  loose,  to  the 

TiLLERY,  &c.  imminent  danger  of  foundering  the  ship.  la 

'  Gun  is  also  a  name  given  to  an  instriiment  the  time  of  an  engai^mcnt,  the  gunner  is  to 

used  by  miners  ut  cleaving  rocks  with  gun-  see  that  every  piece  be  sufficiently  manned ; 

powder.    It  in  an  iron  cylinder  of  an  inch  he  is  answerable  to  give  an  account  of  all 

and  a  half  tliick,  and  about  six  inches  long  ;  his  charge  upon  demand.    He  lias  a  mala 

and  having  a  flat  side  to  receive  the/ide  of  and  quarter-gunneni  for  bis  assistance, 
a  wedge ;  and  a  hole  drilled  through  it  to        Gunner,  master,  a  patent-officer  of  the 

communicate  with  the  inside  of  tlie  hole  in  ordnance,  who  is  appointed  io  teach  all 

tlie  rock  :  ibis  hole  is  made  about  eight  sach  as  learn  the  art  of  gunnery,  and  to 

inches  deep,  and  in  tlie  bottom  of  it  is  pnt  certify  to  tlie  master-general  the  ability  of 

about  two  or  three  ounces  of  gunpowder  :  aay  person  recommended  to  be  one  of  the 

then  this  gun  is  driven  forcibly  in,  so  as  to  King's  gunners.    To  every  scholar  he  admi- 

fiU  up  the  hole,  and  the  wedges  is  driven  in  nisters  an  oath,  not  to  serve,  without  leave, 

on  its  flat  side  to  secure  it.    The  primuig  any  other  ptince  or  state ;  or  teach  any  om 
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tke  art  of  gtmoeryy  but  sn^h  w  have  taken  tame  reason  angle  A« F  =  angle  M  A  «  £? 

tile  raid  oath.  aogle  A  M  S  r=  angle  S  A  F  ;   wheretcie 

GUNNER  A,  in  botany,  so  named  in  hor  the  triaoglea  M  A  S,  S  A  F,  «  A  'F  are  iimi- 

nonr  of  J.  E.  Gnnnenu,  Bishop  of  Dront-  Jar,  and  A  M :  A  « : :  A  « : «  F  =  <  r ;  oon- 

heim,  in  Norway,  a  genus  of  the  Gynandria  seqnently  AT  is  a  tangent  of  the  cnrve 

Diandria  class  and  order.     Natural  order  passing  through  the  points  A,  r,  and  B  ; 


of  Urticflp,  Jtissien.  Essential  character  : 
anient  with  onet-Bowered  scales ;  calyx  and 
corolla  none  ;  germ  two- toothed ;  styles 
two ;  seed  one.  There  is  bat  one  species, 
viz,  G.  perpensa,  marsh  marygokUleaved 
fimnera.    Native >of  the  Cape. 

GUNNERY,  is  the  art  of  determining 
the  course  and  directing  tlie  motion  of  bo- 
dies shot  from  artillery,  or  other  warlike 
engines. 

llie  great  importance  of  tliis  art  is  the 
i^eason  it  is  distinguished  irom  tlie  doctrine 
of  projectiles  in  general ;  for  it  is  no  more 
than  an  application  of  those  laws  which 
all  bodies  observe  when  cast  into  the  air,  to 
such  as  ^re  p^t  in  motion  by  the  explosion 
of  guns  or  other  engines  of  that  sort.  And 
it  is  tlie  same  thing  whether  it  is  treated  in 


because  tvz=vD,AD  is  an  ordin:ite  to 
the  diameter  TH,  and  where  produced 
must  meet  the  carve  tr  B. 

In  horizontal  cases  (fig.  10.)  9  is  the 
highest  point  of  the  curve,  because  the 
diameter  TvH  b  perpendicular  to  the  ho- 
rizon. 

When  the  mark  can  be  hit  with  two  di- 
rections (the  triangles  SAM,  s  A  F  being 
simihu-}  the  apgle  which  the  lowest  direction 
makes  with  tlie  plane  of  projection  is  eqnal 
to  that  which  the  highest  makes  with  the 
perpendicular  A  M,  or  angle  s  A  F  =  angle 
8  A  M.  And  thie  angle  8  A  «,  compre- 
hended between  the  lines  of  direction,  is 
equal  to  the  angle  S  C  G,  and  is  measured 
by  the  arch  S  G. 

When  tlkC  points  S,  9  coincide  with  G, 


the  manner  of  projectiles  in  general,  or  of    or  when  the  directions  AS,  As  become 


such  only  as  belong  to  gunnery ;  for  from 
the  moment  the  force  is  impressed,  all 
distinction  with  regard  to  the  power  which 
put  the  body  first  in  motion  is  lost,  and  it 
can  only  be  considered  as  a  simple  projec- 
tile.   See  PRnjECTiLBS. 

Prob.  I.  The  impetus  of  a  ball,  and  the 
horizontal  distance  of  an  object  aimed  at, 
with  its  perpendicular  height  or  depression, 
if  thrown  on  ascents  or  descents,  being 
given,  to  determine  the  direction  of  that 
ball. 

From  the  point  of  projection  A  (Plate  VI, 
Miscell.  fig.  8,  9,  10, 11,)  draw  A  m  repre- 
senting the  horizontal  distance,  and  B  m 
the  perpendicular  height  of  the  object 
aimed  at :  bisect  A  m  in  H,  and  A  H  in/; 


A  G  J  (fig.  11.)  A  B  will  be  the  greatest  dis- 
tance that  can  be  readied  with  the  same 
impetus  on  that  plane  ;  because  S  F  coin- 
ciding with  G^  the  Ungentof  the  cirrle 
at  G,  will  cut  off  A  g  a  fonrth  part  of  the 
greatest  amplitude  on  the  plane  A  B.  The 
rectangular  triangle  m  A  B,c  A  C  are  simi- 
lar, because  the  angle  of  obliquity  m  A  B 
=  c  A  C  ;  wherefore  m  A  :  m  B  : :  one-half 
impetus :  c  C;  and  m  A  :  A  B  : :  A  c  :  AC. 

Horixonial  Projections  (ibid,  t^,  10, 11.) 

When  the  impetus  is  greater  tlian  half 
the  amplitude,  there  are  two  directions, 
T  A  H,  and  f  A  H  for  that  amplitude ;  whrn 
equal  to  it,  only  one ;  and  when  less,  none 
^  ,  at  all ;  and  conversely.  For  in  tlie  f^rst 
on  Hand/erectHT,/F  perpendicular  to  case  the  line  FS  cuts  the  circle  in  two 
the  horizon^  and  bisecting  A  B  the  oblique  points  S,  s,  in  the  second  case  it  only  touches 
distance  or  incUned  plane  in  D,  and  A  D  m  it,  aud  in  the  last  il  meets  not  wiUi  it  at  all ; 
F.  On  A  raise  the  impetus  A  M  at  right  and  conversely.  When  there  is  but  one  di- 
angles  with  the  horizon,  and  bisect  il  per-  rection  for  the  amplitude  A  i»,*the  angle 
pendicuUirly  in  c,  with  the  line  G  G.  Let  of  elevation  is  45° ;  an<^  when  the  angle  of 
tho  line  A  C  be  normal  to  the  plane  of  pro-  elevation  is  of  45°  A  m  i»  the  greatest  ampli. 
jcction  A  B,  and  cutting  G  G  in  C ;  from  tude  for  that  impetus,  and  equal  to  twice 
C  as  centre,  with  the  radius  C  A,  describe  tlie  impetuji.  Tho  impetus  remaining  the 
thp  circle  A  G  M  cutting  if  potssible  the  same,  the  amplitudes  ahe  in  proportion  to 
line  F  Sin  S,  #,  points  equally  distant  from  one  another  as  the  signs  of  double  the 
G;  lines  drawn  from  A  through  S,  «,  will  be  angles  of  elevation,  and  conversely.  For 
the  tangents  or  directions  required.  drawing  s  N  (fig.  10)  parallel  and  equal  to 

Continue  AS,  A«  to  T.  t ;  bisect  D  T,  A  F  a  fourth  part  of  the  amplitude,  and 
D  *,  in  V, «  ;  and  draw  lines  from  M  to  snpposrog  lines  drawn  from  s  to  the  points 
S,«;  then  the  angle  A  S  F  =  angle  M  A  S  C  aud  M,  the  angle  ACs=2AMs=^ 
rszangle  A  Ms  =  angle  s  A  F  j  and  for  the     2s  AF  ^  therefore  N  s,  the  sine  of  A C a  is 
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th^flineof twieetheuigle«AP;  1^^  horitootBl    distancCy   and    perpcodieBtar 

impetui  being  mdins.  height  being  given,  to  find  the  impetni. 

Whence,  at  the  directions  of  15"^  Or  75%  Fig.  8, 9. 

the  arapKtnde  is  equal  to  the  impetus ;  for  From  these  daU  yon  have  the  angle  of  ob- 

froni  what  has  been  nid,  half  the  impetus  Itqnity,  and  length  of  the  inclined  plane ; 

being  radius,  a  fourth  part  of  the  amptttude  then  as     - 

is  the  sine  of  twice  the  angle  of  elevation ;  A  s  :  A  M  : :  S.  angle  A  M  f  :  S.  angle 

but  thesine  of  twfce  15%  that  is,  tii«  sine  of  A«M :  :S.  angle«A  F:  S. angle  M  A F,aDd 

30^,  is  always  equal  to  half  the  radios;  or  in  A  F:  As:  :S.  angle  M  As  :S.  angleM  AF; 

this  case  a  fourth  part  of  the  impetus  is  equal  whence  by  the   ratio  of  equality,  A  F : 

to  a  fourth  part  of  the  amphtude.    From  x  M  :;S.ani^e<Al^  x  S-  angle  M  As :  S. 

this  and  the  preceding  proporitirattere we  angle  M  At  X  £i.  anrie  M  A  F,whichgiTes 

two  easy  practical  methods  for  findmg  1^  this  rule, 

impetus  of  any  piece  of  ordnance.    The  ^^^  ^  logarithm  of  A  F  to  twice  the  lo- 

fourth  part  of  the  amplitude  IS  a  mean  ]^  garithmicsme  of  tfaeangle  MAF|  fiom 

portional  between  ihcimpetiis  at  toe  curve's  ^^^  ^^  wbtiact  the  logarithmic  sines 

principal  vertexandite altitude. FerMN:  of  theanglest  AFandltf  A  «,and  the^- 

N«::Ns:NA=r«F3=»D.  remainder  will  give  the  logaritfmi  of  A  M 

Thealtitndes  are  as  the  versed smcs  of  theunpetus. 

double  the  anglee  of  el^Uon,  the  imp«dte  ^^  ^        ^^  ^             ^  ^^^^^ 

remaimng  tte  same.    F^m^hatf  the  timi  are  given,  and  the  l«3th  of  Ae  in- 

impettis  radius,  AN  «»«  '^^^  »  5*  dined  ptene  i^  required,  thb  is  the  mle. 

Tei»edsineoftheangleACs  =  twiceange  AddthelogarithmofAM  to  the  logarithmic 

#AF.    And  also,  radms:  tangent  angle  ,j™  „rti.r.«^-^,  a  P  mvI  ma^..  ft«m 


#Ar.    Aua  ■T'jr^" ^ JT/^r^ri:"  smesoftheanglessAF  and  MAs;  from 

elevation ::  one4burth  ampbtnde :  «Jt«tad«;  their  sum  suhtiact  twice  the  logarithmic 

Ihatis,  R:tangentang!efA/::A/:/s=  ^ne  ofangleM  A  F,  and  the  remainder  wiU 

^^^  give  the  logtfithm  of  A  F  the  fourth  part 

PriffeetUma  OH  Ascents  and  DeteadSytg.^,  9.  ^f  ^iie  length  of  the  inclined  plane. 

.  If  the  mark  can  be  hit  only  vrith  one  di- .      If  the  angle  of  elevation  f  A  H  and  its 

lection  A  G,  the  impetus  in  ascents  will  be  amplitude  A  B  (fig.  11,)  and  any  other 

equal  to  the  sum  of  half  the  inclined  plane  angle  of  elevation  f  A  H  is  given ;  to  find 

and  half  the  perpendicular  height,  and  in  the  amplitude  A  6  for  that  other  angle,  the 

descents  it  vrill  be  equal  to  their  difference ;  impetus  A  M  and  angle  of  obliquity  p  A  H 

bat  if  the  mark  can  be  reached  with  two  remaining  the  same, 
directions,  tiie  impetus  will  be  greater  tii^        Describe  the  cirele  A  aM,  tike  A  F  a 

thatsumor  difference.    For  when  AG  is  fourth  part  of  AB,and  A/ a  fourth  part 

theline  of  direction,  the  an^gGA  being  ^f  a&:  firom  tiie  pomts  F,/,  draw  the 

-sMAG==OA^;  Gg-sAg,  andgz  lines  Fs  and /p  paraUel   to  AM,  and 

added  to  or  subtracted  from  both  makes  cutting  tjie  circle  in  the  poinU  f,p ;  then 

G«  half  tiieimpetu.  equal  to  toe  sum  or  dif-  ^F:  AM  ::  S.  auglesAFxS.  angle 

^l^V.t'^^ilt'^  MA.:S.-^MAr3rSn=^>^ 

aicukr  height,    to »ny  other dimtton  P P  aadAM  ;A/: ;  8.  MgleM  AFxS.Migle 

is  greater thain fro  =AF;  uid  F/added  MAF:  8.aii|}ei> A/x  S.aiigle]iA  M; 

to  or  subtracted  from  both,  malies  /  P  wfaenee  by  the  ratio  of  eqoaltjr. 
half  the  isBpetns  greater  than  the  SMS  or        A  F  :  A/:  :  S.  angle  »  A  FxS.  ai^ 

difference  of  A  Fa  ««'*  P^  »f  *•  M  A  . :  S.  angle  pAjxT.  angle  p  A  M, 

inclined  phme,  and  F/  a  foorth  part  of  ^^ rirftthif  rile  >""    ' 

the  perpendicular  "wgW-    Wh«K!e  if  in  "       ^        ^  rf  A  F  to  the  loga- 

««,te  the  •"?«««  **«^  ii^ST^  rithmic  «»e.  ^  angle,  p  A/,  p  A  M  , 

half  the  .nchned  V^^^^^.f^  from  thdr  «.«  ..btr^t  the  higarithmie 

pendicolar  he^  or^  "f  J*!li    "  t  rine.  of  tbeangle.  .  A|F, .  A  M,  aS  the  •«. 

eq«il  to  their  ^*]^"v^„"**,Tj^  mainder  wffl  gire  thT ioguithin  of  A/,  a 

reached  only  vr,ho«dn*chonrf^  fourth  part  of  fte  ampUtude  required.  ^ 
petus  is  greater  than  that  sum  or  dmerence,        _    /^  ,„  rp.*  j  »i.    <•  „  i    -^ 

ft  may  bTwt  with  two  directions ;  add  if  ,  ,*^''J"-  ^^  ^,  *f  «"*«  '?V'*^ 

thr^Spetn,  b  less,  the  n«rk  can  be  hit  with  «f  •  M  ^  P'Sf '^  '*  T  E!"°k  "l*^ 

Y  ..  '  curve,  having  the  perpendicular  height  of 

"*Prob.\l.  The  angles  of  ele«itioo,  the  that  point,  and  tiie  impetus  at  the  point  of 


GUNNEfeY. 
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projeelioii  ^iven.    From  these  two  data  ibondfrom  tiie  ffbUowfaig dati, viz.- the im* 

fiiid  oat  the  impetas  at  that  pomt  -,  then  petes,  the  angle  of  direction,  and  the  mcK- 

S  X  16  ftet  1  inch  is  the  Telocity  acquired  nation  of  the  phme  of  projection,  which  in 

by  the  descent  nf  a  body  in  a  second  of  this  case  is  the  angle  the  horiaon'  makes 

time ;  the  sqnare  of  which  (4  X  the  square  with  a  line  drawn  firom  thd  point  of  projec- 

of  16  ieet  1  inch)  is  to  the  square  of  the  tion  to  that  point.                        « 

▼elocity  required,  as  16  feet  1  inch  is  to  the  Henea  also  in  hopsontal  cases,  the  durv- 

impetus  at  the  point  given;  wherefore  mul-  tions  of  projections  in  different  directions 

tiplying  that  impetus  by   four  times  the  with  the  same  impetus,  are  as  the  sines  of 

square  of  16  feet  1  inch,  and  dividing  the  the  angles  of  elevation.    But  in  ascents  or 

pcodoct  by  16  feet  1  inch,  the  quotient  descents  their  duiations  are  as  the  sines  of 

will  be  the  square  of  the  required  velocity ;  the  angles  which  the  lines  of  direction  make 

whence  this  rale.    Multiply  the  impetus  by  with  the  inclined  plane.    Thus,  suppose 

four  times  16  4^t  1  inch,  or  64  feet  4,  and  the  impetus  of  any  projection  were  4,500 

the  square  root  of  the  product  is  the  ? elo«  feet ;  then  16  feet  1  inch  :  l" : ;  4,500  feet : 

city.  ^5"  the  square  of  the  time  a  body  will  take 

Thus  suppose  the  impetus  at  the  point  of  to  fell  perpendicularly  through  4,500  feet, 

projection  to  be  5,OO0l  and  the  perpendicu-  the  ^uare  root  of  which  is  16'  nearly,  and 

fair  height  of  the  other  pomt  100 ;  the  im-  that  doubled  gives  52"  the  duration  of  the 

petns  at  that  point  wiU  be  2,900.    Then  projection  made  perpendicularly  upwards, 

t,900  feet  multiplied  by  64^  feet   gives  Then  to  find  the  duntion  of  a  horiaontal 

186,566  feet,  the  square  of  432  nearly,  the  projection  at  any  elevation,  as  20^ ;  say 


space  vrhich  a  body  would  ran  through  in 
one  soeond,  if  it  moved  uniformly. 

And  to  determine  the  impetus  or  height, 
from  which  a  body  must  descend,  so  as  at 
the  end  of  the  descent  it  may  acquire  a 
given  velocity,  this  is  the  rale : 

Divide  the  square  of  the  given  velocity 
(expressed  in  feet  run  through  in  a  second) 
by  64^  feet,  and  the  quotient  will  be  the 
impetus. 

The  duration  of  a  prqjeetion  made  per- 
pendicnfatfly  upwards,  is  to  that  of  a  pro- 


R  :  S.  angle  20^  : :  52"  :  duration  of  a  pro- 
jection at  that  elevation  with  the  impetus 
4,500.  Or  if  with  the  same  impetus  a 
body  at  the  direction  of  35^  was  projected 
on  a  plane  inclined  to  the  boriion  17\ 
aa^  as  sine  73* ;  sine  18*  : :  52"  ;  duration 
required. 

The  tables  m  the  neatTleaf,  at  one  view, 
give  ^  Ae  necessary  eases  as  well  for 
shooting  at  objects  on  the  plane  of  the  ho* 
rison,  with  proportions  for  their  solutions, 
as  for  shooting  on  ascents  and  descents.  We 
j  ection  in  any  other  direction  whose  im-  shall  in  this  place  mention  some  of  the  more 
petns  is  the  same,  as  the  sine  complement  important  maxims  laid  down  by  Mr.  Robins, 
of  the  metinatiott  of  the  pfame  of  projec-  w  of  use  in  practice.  1.  In  any  piece  of 
tion  (which  in  hoiixontal  pr^ections  is  artillery,  the  greater  quantity  of  powder 
radius)  is  to  the  sine  of  the  ai^  contamed  with  which  it  is  charged,  the  greater  will  be 
betvreen  the  line  of  direction  and  that  the  velocity  of  the  buUet.  2*  If  two  pieces 
plane.  of  the  same  bore,  but  of  different  lengths, 

Draw  out  A  t  (fig.  8,)  till  it  meets  »B  are  fired  with  the  same  eharge  of  powder, 
continued  in  E,  the  body  will  reach  the  the  longer  will  impel  the  bullet  with  a 
mark  B  in  the  same  time  it  would  have  greater  celerity  than  the  shorter.  5.  The 
moved  uniformly  through  the  line  A  E  ;  nngea  of  pieces  at  a  given  eleratioo,  are 
but  the  time  of  its  fell  through  M  A  the  no  just  measures  of  the  vek>cily  jof  the 
impetus,  is  to  the  time  of  its  uniforas  mo-  shot :  for  the  same  piece  fired  successlrely 
tion  through  A  E,  as  twice  the  impetus  is  at  an  mvariable  elevation,  with  the  powder  9 
to  A  E.    And  therefore  the  duration  of  the     boUet,   and  every  other  circumstance  as 


perpendicular  projection  being  double  the 
time  of  iU  fell,  wiU  be  to  the  time  of  its 
umfoim  motion  through  A  E  ;  as  four  times 
the  impetus  is  to  A  ^  i  or  as  A  £  is  to  E  B ; 
that  is,  as  A  I  is  to  t  D  ;  which  is  as  the 
sine  of  the  ai^  #  D  A  (or  M  A  B  iU  com- 
plement to  a  semicirele)  is  the  sine  of  the 
angle  f  AD. 

Hence  the  time  a  projectian  vrill  lake  to 
arrive  at  any  pomt  in  the  carve,  amy  be 


nearly  tiie  same  as  possible,  will  yet  range 
to  very  different  distances.  5.  The  great- 
est part  of  the  uncertainty  in  the  ranges  of 
pieces,  arises  from  the  resistance  of  the  air. 
6.  The  resistance  of  the  air  acts  upon  pro- 
jectiles by  opposing  their  motion,  and  di- 
minishing celerity  -,  and  it  also  diverts  them 
from  the  regular  track  which  they  would 
otherwise  follow.  7*  If  the  same  piece  of 
cannon  be  successively  fired  at  an  invariable 
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elevatioiiylNitwithTttioiisohaigesofpowder,  dmt  wnne  of  the  nmges  with  the  afaorter 

the  greatest  charge  being  the  whole  weight  piece  will  exceed  some  of  those  with  the 

of  the  ball  in  powder,  and  the  least  not  less  longer.     9.  Whatever  operations  are  per- 

than  the  filth  part  of  that  weight;  then,  if  Armed  with  artinery,  the  least  charges  of 

the  elevation  be  not  less  than  eig^t  or  ten  powder  with  which  they  can  be  effected, 

degrees,  it  will  be  found  that  some  ranges  are  always  to  be  preferred.    10.  No  field- 

with  the  least  charge,  will  exceed  some  of  piece  ought  at  any  time  to  be  loaded  with 

tiioie  with  the  greatest,    d.  If  two  pieces  more  than  one-sixth,  or  at  most  One-fifth  of 

of  cannon  of  the  same  bore,  but  of  difie-  the  weight  of  its  bullet  in  powder,  nor 

rent  lengths,  are  successively  fired  at  the  should'  the  charge  of  any  battering-piece 

same  elevation,  with  the  same  charge  of  exceed  one-third  of  the  weight  of  its  bnl- 

powder,  then  it   will  firequentiy  happen  let. 

* 

TABLE  I.    For  Horizontal  Projections.    Fig.lO, 


1 

I 

2 
3 

4 

6 

• 

6 
7 

8 

Oivoa. 

Roquired* 

Proportions. 

AM,  Am 

tAH 
He 

2AM:Am::R:S.  2  angfe  t 

AHR:T.angle*AH::^'"2 
He 

Am,  *ah 

Am 

R:S.2anglelAH::3AM: 
Am. 

Am^^AH 

AM 

S.2ingleVAH:R::^:AM 

AM,  He 

Am 

Am 

v^ANxI^M=-^,orjLog. 
ANxiLog.NM=rLog.iAm. 

• 

Am,  He 

iAH 
AM 

^:He::R:T.angle«AH. 

AN:^::4^:NM,andAN 

XNM=AM. 

Ht,tAn 

Am 

T-angle^AHrRriHe:^"* 

4 

tAH,  Am 

and  any  other  angle. 

any  other  amplitude. 

any  other  amplitude  be- 
longing to  that  angle. 

any  other  angle  belong- 
ing to  that  amplitude. 

S«  9  angled  A  H  :S,  2  any  other 

angle : :  A  m :  amplitude  requir* 

ed. 

A  m :  any  other  ampHtnde : :  S. 

2  angle  t  AH:  S.  9  angle  reqnhr- 

ed. 

#AH,  He. 
any  other  angle. 

any  other  altitude. 

« 

any  other  altitude* 
any  other  angle. 

V.S.  2anglef  AH:V.S.2any 
other  angle  : :  H  v :  altitude  re- 
quired. 

H  V :  any  other  altitude : :  V.  S.  2. 
ai^le  f  A  U :  V.  S.  2  angle  re- 
quired. 

GUNPOWDER. 


TABLE  II.    For  Projectioiu  od  Awen's  and  Descents.    Fig.  8, 9. 


1 

Given. 

Required. 

F^portions. 

A  M,  A  fii» 
B  m,  A  B, 

TAH, 
f  AH. 

m 

A  m : Bm : : R  : T.angleB  Am, 
half  of  which  added  to  45%  gives 
angle  G \x.  AM<  AB::Ac: 
AC  =  CG.  T.  angle  G  As: 
R::Gs:As,andAz  — A/z=: 
/*  =  PG. 

CG:PG::R:V.S.ofSO.half 
of  which  added  to,  or  taken  from 
G  A  z,  gives  the  higher  or  lower 
direction  required. 

2 

TAH,  *AH,  AF 

AM 

Log.  of  A  M  =  Log.  of  AF  X  S 
Log..  S.  angle  MAF— Log.  S. 
angle  «  A  F  —  t^g.  S.  angle 
MA«. 

3 

• 

TAH,  fAH,  AM 

AF 

Log.  of  A  F  =  Log.  A  M  -f- 
Log.  S.  angles  A  F  +  Log.  8. 
ande  M  A  «  —  2  Log.  8.  angle 
M  AF. 

4 

• 

BAm,  f  AH,  AB, 

uid  %ny  other  angle 

tAH 

A  6  the  aniplitode  for 
that  other  angle. 

1 

Fig.  8. 
Log.  A/=  Log.  A  F  4-  Lo«. 
S.  angle  pAf+  Log.  S.  angle 
}>AM— Log.  S.  .angle  fAF 
—  Log.  S.  angle  M  A  «. 

5 

AM,DAH 

A^ 

Fig.  5,  6. 
T.  angle  G  A  z  :  Sec.  angle 
g"  Az: :  GziAf, 

GUNPOWDER,  a  composition  ^  »»«, 
snlphnr,  and  charcoal,  mixed  together,  and 
vsoally  granolated.  This  eauiy  takes  fire, 
imd  when  fired  it  rarefies  or  expands  with 
great  vehemence,  b/  means  of  its  elastic 
force.  It  is  to  thb  powder  that  we  owe  all 
the  effect  and  action  of  gons,  and  ordnance 
of  all  sorts,  so  that  Ibrtification,  with  the  mo- 
dem military  art,  &c.  in  a  great  measure 
depends  opon  it 

Tlie  invention  of  gunpowder  is  ascribed 
by  Polydore  Virgfl  to  a  chemist,  ¥rho  hav- 
ing  accidentally  pnt  some  of  his  composi- 
tion in  a  mortar,  and  covered  itvrith  a 
•tone,  it  happened  to  'take  fire,  and  blew 
up  the  stone.  Tbevet  says,  that  the  pei^ 
son  here  q>okcn  of  was  a  monk  of  Fri* 
bowf,  named  Constantme  Anelaen;  but 
BeUeforet,  and  other  anthors,  with  more 
prohability,  hold  it  to  be  Bartholdus 
fichwarti,  or  the  black,  who  discovered  it, 
as  some  say,  about  the  year  13S0 ;  and  the 
first  use  of  it  is  ascribed  to'the  Venetians  in 
fbie  year  1380,  during  the  viar  with  the 


Genoese.  But  there  are  earlier  accounts 
of  its  use,  after  the  accident  of  Schwartz,  as 
well  as  before  it :  for  Peter  Mexia,  ii|  his 
^  Various  Readings,"  mentions  that  the 
Moon  being  besieged,  in  1543,  by  Alphon- 
sus  tlic  Eleventh,  King  of  Castile,  discharged 
a  kind  of  iron  mortars  upon  them,  which 
made  a  noise  like  thunder :  and  this  is  second- 
ed by  what  is  related  by  Don  Pedro,  Bishop 
of  Leon,  in  his  Chronicle  of  King  Alphon- 
sus,  vrho  reduced  Toledo,  riz.  that  in  a  sea 
combat  between  the  King  of  Tunb,  and 
the  moorish  King  of  Seville,  about  that 
time,  those  of  Tunis  had  certain  iron  tubs 
or  barrels,  with  which  they  threw  thunder^ 
bolts  of  fire. 

Du  Gauge  adds,  that  there  is  mention 
made  of  gunpowder  in  the  registers  of  the 
chambers  of  accounts  in  France,  as  eariy 
as  the  year  1338.  But  it  appean  that  Ro- 
ger Bacon  knew  of  gunpowder  near  one 
hundred  years  before  Schwartz  was  born ; 
and  M.  Dutens  carries  the  antiquity  of 
gunpowder  still*  much  higher,  and  refers  to 
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tfie  writia^  of  the  Bncienti  themseWes  for  f tance,  not  loas  eiseiitial,  is  the  mixhig 

the  proof  of  it    It  appeart  too,  from  many  them  well  together  ^  if  tfaia  be  not  efiee- 

anthofs  and  many  circonutancesy  that  this  toally  done,  some  parts  of  the  compositiOki 

composition  has  been  known  to  the  Chi-  will  have   too   mnch  nitre  in  than,  and 

nese  and  Indians  for  thousands  of  yean.    *  others  too  little ;  and  in  either  case  there 

For  some  time  after  the  invention  of  will  be  a  defect  of  strength  in  the  powder.  * 
xrtilleiy,  gunpowder  was  of  a  much  weaker  After  the  materiab  have  been  reduced  to 
composition  than  that  now  in  n9e,  or  that  fine  dust,  they  are  mixed  together,  and 
described  by  Marcus  Grscos,  which  was  moistened^th  water,  or  vinegar,  or  urine, 
cluefly  owing  to  the  weakness  of  their  first  or  spirit  of  wine,  &c«  and  then  bcAten  toge* 
pieces.  Of  twenty-three  different  eompo-  ther  for  twenty-fonr  hours,  either  by  han<| 
sitions,  used  at  different  times,  and  men-  or  by  nulls,  and  afterwards  pressed  into  n 
tioned  by  TisrtagUa  in  his  "  Ques.  and  Inr.  hard,  firm,  solid  cake.  When  dry,  it  it 
lib.  3,  ques.  5 ;"  the  first,  which  was  the  grained  or  corned,  which  is  done  by  break- 
oldest,  contained  equal  parts  of  the  tliree  in-  ing  the  eake  of  powder  into  small  pieces, 
gredients.  But  when  guns  of  modem  stme-  and  so  mnnittg  it  through  a  sieve ;  by  which 
ture  were  introduced,  gunpowder  of  the  means  the  grains  may  have  any  site  given 
same  ooanposation  as  the  present  came  into  them,  according  to  the  nature  of  the  sieve 
use.  In  the  time  of  Tarteglia  the  cannon  employed,  either  finer  or  coarser ;  and  thus 
powder  was  made  of  firar  parts  of  nitre,  also  the  dust  Is  separated  from  the  grams, 
one  of  snlphor,  and  one  of  charcoal ;  and  the  and  again  mixed  wit6  other  manufiicturing 
musket-powder  of  forty-eight  parts  of  nitre,  powder,  or  worked  up  into  6akes  again, 
seven  parts  of  sulphur,  and  ejght  parts  of  Powder  is  smoothed  or  glased,  as  it  is 
charcoal;  or  of  eighteen  parts  of  nitre,  two  called,  for  small  arms,  by  the  following 
parts  of  sulphur,  and  three  parts  of  char-  operation :  a  hollow  cylinder  or  cask  is 
coaL  But  the  modem  composition  is  six  mounted  on  an  axis,  tnmed  by  a  wheel ; 
parts  of  nitre,  to  one  of  each  4>f  the  other  this  cask  is  half  filled  with  powder,  and 
two  ingredients :  tiiough  >Ir.  Napier  says,  turned  fiw  six  hoars,  and  thus  by  the  nm- 
he  finds  the  strength  commonly  to  oe  tnal  friction  of  the  grains  of  powder  it  ia 
greatest  when  the  proportions  are,  nitre  smoothed  or  glased.  The  fine  mealy  part, 
three  pounds,  charcoal  «bont  nine  onnnes,  thus  separated  or  wom  off  from  the  rest,  is 
and  sulphur  about  three  ounces.    See  his  agam  grannlated. 

paper  on  gunpowder  in  the  Transactions  of  The  velocity  of  expansion  of  the  flame  of 

the  Royal  Irish  Academy,  vol.  il.    The  gunpowder,  when  fired  m  a  piece  of  artil- 

cannon-powder  was  in  meal,  and  the  mos-  leiy,  without  either  bullet  or  oter  body 

ket-powder  grained ;  and  it  is  certain,  that  before  it,  is  prodigiously  great,  ciz.  seven 

the  graining  of  powder,  wfaidi  is  a  very  thousand  feet  per  second,  or  upwards,  as 

considenble  advantage,  h  a  modem  im-  appears  firom  the  experimenti  of  Mr.  Ro- 

prqyement  bins.     But  M.   BaraoalU  and   M.  Euler 

To  make  gunpowder  duly,  regard  is  to  suspect  it  h  still  much  greater;  and  Dr. 

be  had  to  the  purity  or  goodness  of  the  Hutton  supposes  it  may  not  be  less,,  at  the 

ingredients,  as  well  as  the  proportions  of,  moment  of  explosion,  than  four  times  as 

them,  for  the  strength  of  the  powder  de-  much. 

pends  much  on  that  circumstance,  and  also  It  is  this  prodigious  celerity  of  expansion 

on  the  doe  working  or  mixing  of  them  to-  of  the  flame  of  gunpowder  which  is  its 

gether.    See  Nitre.  peculiar  excellence,  and  the  circumstance 

These  three  ingredients  in  their  purest  in  which  it  so  eminently  snrpasseaallother 

state  bemg procured,  long  experience  has  inventions,  either  ancient  or  modem;  for 

shown  that  they  are  then  to  be  mixed  toge-  as  to  the  momentum  of  these  prqjectUes 

ther  in  the  proportion  beforomientioned,  to  only,  many  of  the  warlike  machmes  of  the 

have  the  beit  effect,  viz,,  three  quarters  of  ancients  produced  this  in  a  degree  hi  but* 

the  composition  to  be  nitre,  and  the  other  passing  that  of  our  heaviest  cannon  shot  or 

quarter  made  up  of  equal  parts  pf  the  other  shells ;  but  the  great  celerity  given  to  these 

two  ingredients,  or,  which  is  the  same  thing,  bodies,  cannot  be  in  the  least  approached 

six  parts  nitre,  one  part  sulphur,  and  one  by  any  other  means  but  the  flame  of  pow* 

part  charcoal.  der. 

But  it  is  not  the  due  proportion  of  the  .    7>  prow  giwpoiodcr.    There  are  several 

materials  only,  which  is  necessary  to  the  wfys  of  doing  this.    i.  By  sight;  thus  if  it 

Slaking  of  good  powder,  another  circum*  be  too  bhu:k,  it  is  a  sign  that  it  is  moist,  or 
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€lse  tiMt  it  bM  too  modi  diweesl  in  it ;  lo  ditibts  an  to  be  noitteiied  and  well  anied, 

also  if  nibbed  open  white  peper  it  bleckeoB  lo  that  nothinc  may  be  diaeenied  in  the 

It  noretban  good  powder  doesj  but  if  it  compositioD,  iMuch  may  be  known  by  €a^ 

be  of  a  kind  of  ame  colour,  toaHewhat  tingtheman,  andthen thcygranolateitas 

it.i.K«;f.y  to  red,  it  is  a  sign  of  good  pow-  uscfiil.  In  case  tbe  pow4erbe  qnite  spoiled^ 

der.    f.  By tooching;  forif  in  crushing  it  the  only  way  is  to  extract  the  salt-petre 

with  the  fii^eii'  ends,  the  grains  break  en-  with  water,  in  the  osoal  way,  by  boiling, 

d^  and  torn' into  dmt,  without  feeling  hard,  filtrating,  evaporating,  and  cryslalliang, 

it  has  too  mech  coal  in  it ;  orlf,  in  pressing  and  then  with  ftesh  snlphor  and  charcoal 

it  under  the  fingers  upon  a  smooth  hard  to  make  itop  afiresh. 

bonrd,  some  grains  feel  harder  than  the  On  the  subject  of  gunpowder,  see  idso 

rest,  it  is  a  sign  tbe  sulphnr  is  not  well  Euler  on  Robins*s  Gunnery,  Antoni  Exa- 
miz^d  with  tbe  nitre.    Also  by  thrusting  <  men  de  la  Poudre,  Baome's  Ghenustry,  and 

the  band  mto  the  percel  of  powder,  and  Thompson**   Experiments  in   the  Philos. 

graspmgit,asif  totakeoutahandlnl,  yon  Trans,  lor  1781. 

wQI  feel  if  it  is  dry  and  equal  grained,  by  Soon  after  the  discovery  of  the  oxyge- 
its  etading  the  grssp  and  runpng  mostly  nated-muriatic  add,  and  its  combination 
ont  of  the  band.  5.  By  burning;  andhere  with  potash,  itwas  found  that  this  oxymu- 
the  method  most  cominonly  followed  for  riate  prodnoed  a  much  more  violent  deto- 
tibis  purpose  with  us,  says  Mr.  Robins,  is  nation  with  combustible  bodies,  than  is 
to  fire  a  small  heap  of  it  on  a  dean  board,  afibrded  by  nitre.  It  has  been  estimated 
and  toattend  nicely  to  the  flame  and  smoke  to  possess  more  than  double  the  force ;  but 
it  pkodttces,  and  to  the  marks  it  leaves  be-  on  account  of  this  extraordinary  power  in' 
hind  on  the  board ;  but  besides  this  nncer-  gunpowder  made  with  the  new  salt,  and 
tarn  method,  there  are  other  contrivances  some  fiital  acddeuts  by  its  explodiiig  in 
mfmAM  oie  of,  such  as  powder-triers,  acting  consequence  of  friction  or  percussion  to 
by  a  sprihg,  commonly  sold  at  the  shops,  which  it  is  liable,  as  well  during  the  manu- 
and  other*  again  that  move  a  great  weight,  fiusture  as  afterwards,  this  modem  corn- 
throwing  It  upwards  which  |s  a  very  bad  pound  has  not  been  brought  into  use  in 
sort  of  eprxHTvette.  military  operations,  but  is  likdy  to  conti-* 

Ibe  best  eproovette  consisU  in  a  smaU  nne  among  the  artides  of  sdentific  curio- 
cannon,  the  bore  of  whicfa  is  about  one  dty. 

hwh  in  diameter,  and  is  usually  charged  OimPOWDBRandCoMBtisnBtBs.Noper- 

with  two  ounces  of  powder,  and  with  pow-  son  shall  make  gunpowder  but  in  the  regu- 

deronly,asabaUisnotneccaBary,  and  the  tarmano&ctories estabUsbed  atthetimeot 

strength  of  the  powder  is  accnratdy  shown  making  the  statute  12  George  III.  c.  61, 

by  the  are  of  the  gunfts  recoil.    The  whole  or  licensed  by  the  sessions,  porMumt  to 

machme  is  so  shnple,  easy,  and  expeditions  certain  provisions,  under  forfoitnre  of  the 

that,  as  Pr.  Button  observes,  the  weighing  gunpowder,  and  two  shillingi  per  pound; 

of  the  powder  is  the  chief  part  of  the  trou-  nor  are  pestle  mills  to  be  used  undo-  a 

bl^  and  so  accurate  and  uniform,  that  the  similar  penalty. 

successive  repetition,  or  firings,  with  the  Only  forty  pounds  of  powder  is  to  be 

same  quantity  of  the  mme  sort  of  powder,  made  at  one  time  under  one  pair  of  stones^ 

hardly  even  yield  a  difference  in  the  recoil  except  Battle-powder,  made  at  Battle  and 

of  the  one  hundredth  part  of  itsdf.  dsewheAfi  in  Sussex. 

T»  nemftr  dmiugtd  powder.    The  method  Not  more  than  forty  hundred  weight  to 

of  the  powder  merchants  is  this:  they  put  be  dried  at  one  time  in  one  stove;  and  the 

part  of  the  powder  on  a  sail-cloth,  to  wUch  quantity  only  required  for  inuncdiate  use 

they  add  an  equal  weight  of  what  Is  really  to  be  kept  in  or  near  the  place  of  making, 

good,  then  with  a  shovel  they  mingle  it  except  in  brick  or  stone  mj^gaiines,  fifty 

wdl  together,  dry  it  in  the  sun,  and  barrel  yards  at  least  fiom  the  mill.  » 

it  up,  keeping  it  in  a  dry  and  proper  place.  Not  more  than  twenty-five  barrels  to  be 

Others  ignin,  if  it  be  very  Iwd,  restore  it  carriedin  any  land  carriage,  nor  more  than 

by  moislsning  it  with  vinegar,  water,  urine,  two  hundred  barrels  by  water,  unlem  going 

or  brandy ;  then  (hey  beat  it  fine,  sift  it,  by  sea  or  co^twise,  each  barrd  not  to 

and  to  every  poand  of  powder  add  an  contain  more  than  one  hundred  pounds, 

ounce,  or  an  ounce  and  a  lial(  or  two  No  dealer  to  keep  more  than  two  bun- 

ounom  (according  as  it  b  decayed)   of  dred  pounds  of  powder,  nor  any  penon 

9ielted  nitre,  and  afterwards  these  ingre^  i^t  a  dealer,  more  than  fifty  pound  in  the 
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oitiM  of  London  am)  Westminster,  or  witti*  Parts  to  each  Mbrate  of  the  Qoadttint," 

in  three  milet  thereof,  or  within  any  other  4to.y  the  logarithms  were  continued  from 

city,  horoogfa,  or  market-town,  or  one  mile  1,000  to  10,000,  and  mle  was  given  at  the 

thereof,  or  within  two  miles  of  the  king's  end  for  augmenting  them  to  100,000.  These 

palaces  or  magazines,  or  half  a  mile  of  any  tables  were  the  first  of  the  kind  which  had 

parish  church,  on  pain  of  forfeiture,  and  been  given  to  the  world,  and,  if  the  author 

two  shillings  per  pound,  except  in  licensed  had  published  nothing  else,  would  have  pre- 

mills   or  to  the  amount  of  tliree  hundred  served  his  memory  to  tlie  latest  posterity, 

pounds  for  the  use  of  collieries,  within  two  by  the  admirable  aid  which  they  afforded 

hundred  yards  of  them.  to  students  in  astronorayj  for  they  greatly 

GUNTER  (  Edmund),  an  English  ma-  facilitated  the  practical  parte  of  that  sc^iencc, 

thematician  of  the  seventeentli  century,  was  by  fumishmg  a  method  of  solvmg  spherical 

descended  from  an  ancient  and  respectable  triangles  without  the  aid  of  secants  or  versed 

lanuly  in  Brecknockshire,  South  Wales,  and  sines  j  the  same  tiling  being  effected  by  ad- 

^vas  bom  in  the  county  of  Herefordihire  in  dition  and  Subtraction  only,  wliich  in  the 

the  year  1680.  He  received  his  classical  edu-  use  of  the  former  tables  of  right  sines  and 

cation  on  the  royal  foundation  at  Westmin-  tangents  required  multiplication  and  divi- 

ster  School,  wlience  he  was  elected  s^t  about  sion.    Due  praise  was  bestowed  upon  him 

eighteen  yean  of  age  to  Christ  Chui^h  Col-  by  many  of  the  most  eminent  mathemati- 

lege,  in  Oxford.    He  was  admitted  to  the,  cians  among  his  contemporaries  for  the  ser- 

degTPe  of  B.A.  m  1603,  and  to  Uiat  of  M.A.  vice  which  he  rendered  to  science  by  tliia 

in  1606;  after  vrhich  he  entered  into  or-  most  excellent  work;  and  his  right  to  the 

ders,  and  proceeded  batchelor  of  divinity  in  improvement  of  logaritlims,  by  their  appU- 

the  year  1615.     His  genius  had  early  led  caUon  to  spherical  triangles,  was  satisfec- 

him  to  tlie  pursuit  of  mathematical  studies ;  torily  established  by  Mr.  Edmund  Wingato, 

and  at  the  time  when  he  took  his  degree  of  Mr.  Robert  Burton,  and  Mr.  Henry  Bond, 

M.  A.  lie  had  merited  the  title  of  an  inven-  sen. 

tor  by  his  new  projection  of  the  sector,  of       In  the  year  1629  Mr.  Gunter  made  his 

vrl^ich  he  then  wrote  a  description  in  Latin,  important  discovery,  that  the  oariait«n  of 

>md  permitted  (lis  friends  to  transcribe  it,  tlie  magnetic  needle  varii$.    To  this  disco- 

thoogh  the  English  account  of  bis  invention  very  he  was  led  in  the  course  of  lectures  he 

was  not  published  till  scvrral  yeai-s  afler-  made  on  tlie  variation  at  Deptford,"  by 

wards.    In  the  year  1618  he  had  invented  which  he  found  that  the  declination  of  the 

a  small  portable  quadrant,  for  the  more  needle  had  changed  almost  five  degrees  in 

easy  finding  tlie  hour  »nd  azimuth,  and  more  the  space  of  forty-two  years.    The  truth  of 

useful  astronomical  purposes.    The  reputa-  this  discovery  was  afterwards  confirmed  and 

tion  whidi  he  had  now  acquired  in  the  ma-  established  by  Mr.  Oellibrand,  his  successor 

thematical  world  occasioned  his  introdnc-  at  Greshani  College.    Soon  after  this  he  in- 

tion  to  the  acqtuuntance  of  some  of  tlie  vented  his  fiimou^  ''  rule  of  proportion,** 

most  able  mathematicians  of  his  time,  by  which  is  an  easy  and  excellent  method  of 

whose  recommendation  and  interest  he  was  •  conibinhig  arithmetic  and  geometry,  adapt* 

elected  professor  of  astronomy  at  Gresham  ed  to  the  understanding  of  persons  of  the 

College,  London,  in  tlie  year  1619.   In  this  most  oidinary  capacities.     It  consists  in 

sitimtion  he  soon  distinguL*ihed  himself  by  applying  the  logarithms  of  numbers  and  of 
his  lectures  an^  his  writings,  which  contri-^   sines  and  tangents  to  straight  lines  drawn 

bated  greatly  to  the  improvement  of  science,  on  a  scale  or  mle,  by  which,  proportions  in 

and  reflected  credit  to  tiie  choice  tliat  had  common  numbers  and  trigonometry,  may  be 
been  made  of  him  to  that  professorship,  resolved  by  the  mere  application  of  a  pair 
His  first  publication  after  his  election  ap-  of  compasses :  a  method  founded  on  tliis 
peared  in  1620,  and  was  entitled,  **  Canon  propibrty,  that  the  logarithms  of  Uie  tenna 
Triangulorum,  sive  Tabula*  Sinuom  artificia-  of  equal  ratios  arc  cquidifferent.  This  was 
lium  ad  radium  10.0000000,  ct  ad  Scrupnia  called  Gunter's  proportion  and  Gunter'a 
prima  Quadrantis,*'  8vo.  Hiis  treatise  was  line ;  and  tlie  instnnnent  in  the  form  of  a 
accompanied  \rith  the  first  1,000  of  Brigg's  two  foot  scale  is  now  in  common  use  for 
logari^ms  of  common  numbers.  In  the  navit^ation  and  other  puipo<ies,  and  is  com* 
second  edition  of  it,  which  was  published  monly  called  the  Ounter.  In  the  year  16'J4, 
in  English  in  1624,  under  the  title  of  ^  Ca-  this  invention  was  carried  into  iVauce  by 
non  Triangnlomm,  or  Table  of  artificial     Mr.  Wingate,  who  not  only  communicated 

SignaandTangents  toaradins  of  10.0000000  it  to  most  of  the  principal  mathcmaticiani 
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then  St  Parify  bot  abo,  at  their  request,  of  which  is,  that  an  acre  of  land  is  just  eqiial 

pabluhed  an  account  of  it  in  the  French  to  10  square  chains,  or*  10  chains  in  len^ 

language.    Mr.  Ounter  likewise  greatly  im-  and  one  in  breadth,  or  equal  to  100,000 

proved  the  sector,  and  other  instruments  square  links.    Hence,  the  dimensions  being 

for  tlie  same  uses,  the  description  of  all  Ukea  in  chains,  and  multiplied  together, 

which  lie  published  in  1624,  id  a  treatise  it  givesi  the  content  in  square  chains,  which 

entitled  *<  The  Cross  Staff,  in  three  Books,"  therefore  being  divided  by  10,  or  a  tigore 

&c.  4to.    In  the  ^ame  year  he  published,  cut  off  for  decimals,  brings  the  content  to 

by  King  Jam-»'s  order,  a  small  tract,  en-  acres;  after  which  the  decimals  are  reduced 

titled,  '*  The  Description  and  Use  of  his  to  roods  and  perches,  by  multiplying  by  4 

Majestie's  Dials  in  Whitehall  Garden,"  4to.  and  40.    But  the  better  way  is  to  set  the 

Mr  Gunter  had  been  employed  by  the  di-  dimensions  down  in  links,  as  integers,  conr 

lection  of  King  Charies  in  drawing  the  lines  aidering  each  chai^  as  100  links  j  \theu,  hav- 

on  these  dials,  and  at  his  desire  wrote  this  ing  multiplied  the  dimensions  together,  pro« 

description,  to  which  we  refer  those  readers  docing  square  links,  divide  these  by  100,000, 

who  wish  to  see  a  particular  account  of  the  that  is,  cut  off  five  places  for  decimals,  the 

construction  and  nses  cf  those  dials,  which  rest  are  acres,  and  the  decimals  are  reduced 

are  no  longer  in  existence.    Our  author  to  roods  and  perches  as  before.    Suppose 

was  the  first  who  used  the  word  co-sine  for  a  field  to  be  measured  be  887  links  in 

the  sine  of  the  complement  of  an  arc.    He  length,  and  750  in  breadth,  to  find  iti  area 

also    mtroduced   the  use  of  arithmetical  we  say                         887 

complements  into  the  logaHtfamical  arith-  750 

metic ;  and  it  has  been  said,  that  he  first ,  *                           44350 

started  the  idea  of  the  logarithmic  curve,  6S09 

which  was  so  called  because  the  segments  6.65250    ^ 

.of  its  axis  are  the  logarithms  of  the  corres-  ^ 

ponding  ordinates.    To  him  likewise  the  ■'        -^ 

mathematical  world  is  indebted  for  many  * 

other  inventions  and  improvements,  most  of  ■ 

which  were  the  subjects  of  his  lectures  at  ^^^ 

Gfedmm  CoUege,  and  afterwards  disposed  '^^^  contents  ait  6  A.  i  JR.  24  P. 

into  treatises,wfaich  were  piintedin  bis  works.  Guinea's  Ime,  a  logaritlynic  line,  osor 

From  the  genios  and  abilities  which  he  had  ally  graduated  upon  scales,  sectors,  &c.    It 

dispfaiyed  in  bis  works  already  noticed,  the  is  also  called  the  line  of  lines,  and  line  of 

highest  expectations  were  fonned  of  his  norabera;  being  only  the  logarithms  gradu- 

fntore  services  in  the  canse  of  usefiil  science ;  ated  upon  a  ruler,  which  therefore  senrea  to 

bnt  they  were  unhappily  disappointed  by  solve  problems  instrumentally  in  the  same 

his  death,  in  1636,  when  he  was  only  in  the  manner  as  logarithms  do  arithmetically.    It  ^ 

forty  .fifth  year  of  bis  age.    His  name,  how-  is  nsoally  divided  into  an  hundred  parts, 

«ver,  will  be  transmitted  with  honour  to  every  tenth  thereof  is  numbered,  beginning 

posterity,  as  that  of  the  parent  of  instru-  with  1,  and  ending  with  10 ;  so  that  if  the 

mental  arithmetic    His  works  have  been  first  great  division,  marked  1,  stand  for  one 

collected,  and  various  editions  of  them  have  tenth  of  any  integer,   the  n^xt  division, 

been  poblisbed.    The  fifth  is  by  William  marked S,willstandfor  two- tenths;  3, three* 

Leyboom,  in  1673,  4to.,  containing  the  tenths,  and  so  on;  and  the  intermediate 

lifscription  and  use  of  the  sector,  cross-staff,  divisions  will,  in   like  manner,  represent 

bow,  qoadrant,and  other  instrumenti ;  with  100th  parts  of  the  same  integer.    If  each 

several  pieces  added  by  Samuel   Foster,  of  .the  j^reat  divisions  represent  10  integers, 

Henry  Bond,  and  'William  Leyboum.  than  will  the  lesser  divisions  stand  for  in- 

Gunter '•  cAm,  the  cluun  in  common  tegcrs;  and  if  the  great  divisions  be  sup* 

■se  for  measuring  land,  according  to  true  posed  each  100,  the  subdivisions  will  be 

•r  statute  measure;  so  called  from  Mr.  each  iO. 

Gunter,  iu  reputed  inventor.    Ttie  length  Gunter^  Une,  uaeof.     1.  *<  To  find  the 

of  the  chain  ia  66  feet,  or  t2  yards,  or  4  poles,  product  of  two  numbers.''    From  1  extend 

ipf  5}  yards  each;  and  it  is  divided  into  100  the  compasses  to  the  multiplier;  an^  the 

links,  of  7. 92  inches  each.    This  chain  is  the  same  extent,  applied  the  same  way  from 

most  convenient  of  any  tiling  for  measuring  the  multiplicand,  will  reach  to  tlie  product* 

land,  beeaose  the  contents  tiience  computed  Thus,  if  the  product  of  4  and  8  be  required, 

are  so  CMily  tiinitd  into  acres.  The  reason  cxteiid  the  compasses  fiom  1  to  4,  aad  that 


GUN 

extent  laidJfrom  8  tbe  same  way,  will  reach 
to  '39,  their  product.  2.  >^  T^o  divide  one 
number  by  another.**  The  extent  from  the 
divisor  to  unity  frill  reach  from  tbe  divi- 
dend to  the  quotient:  thus  to  divide  36  by 
4,  extend  the  compasses  firom  4  to  1,  and 
the  same  extent  will  reach  from  36  to  ^, 
the  quotient  sought.  3.  "  To  three  pven 
numbers,  to  find  a  fourth  propdrtional." 
Suppose  the  numben  6,  8,  9;  extend  the 
compasses  from  6  to  8,  and  this  extent,  bud 
from  9  the  same  way,  will  reach  to  19,  the 
fourth  {Proportional  required.  .4.  ''To  find 
^  a  mean  proiportional  between  any  two  given 
numben."  Suppose  8  and  32:  extend  tbe 
compasses  from  8  in  the  left-hand  part  of 
the  lincto  St  in  the  right;  then  bisecting 
this  distance,  its  half  will  reach  from  8  for- 
ward, or  from  32  backward,  to  16,  the 
mean  proportional  sought.  5.  *'  To  extract 
the  square  root  of  any  number."  Suppose 
25:  bise<ft  the  distance  between  one  on  the 
•cale  and  tbe  point  representing  25 ;  ^en 
the  half  of  this  distance,  set  off  from  1,  will 
give  the  point  representing  the  root  5.  In 
the  same  manner  the  cube  root,  or  that  of 
any  higher  power,  ipay  be  found  by  dividing 
the  distance  on  the  line,  between  1  and  the 
,  given  number,  into  as  many  equal  parts  as 
tiie  index  of  the  power  expresses ;  then  one 
of  those  parts,  set  from  1,  will  find  the  point 
representing  the  root  required. 

GuntbrV  quadrant,  one  made  of  wood, 
brass.  Sec  containinga  kind  of  stereogfBphie 
projection  of  the  sphere,  on  the  plane  of  the 
equinoctial ;  the  eye  being  supposed  pkced 
in  one  of  the  poles.  Besides  the  use  of  this 
quadrant  in  finding  heights  and  dbtanoes,  it 
serves  also  to  find  the  hour  of  the  day,  the 
sun's  asimutfa,  and  other  problems  of  the 
globe. 

Ounter's  irale,  usually  called  by  seamen 
the  Gunter,  is  a  large  plain  scale,  having 
various  lines  upon  it,  of  great  use  in  i^ork- 
ing  the  cases  or  questions  m  navigation. 
TUs  scale  is  usually  two  feet  long,  and 
about  an  inch  and  a  half  broad,  with<varioos 
lines  upon  it,  both  natural  and  logarithmic, 
relating  to  trigonometry,  navigation^  &c. 
On  the  one  side  are  the  natural  lines,  and 
on  the  other  the  artificial  or  logarithmic 
ones.  The  former  side  is  first  divided  into 
inches  and  tenths,  and  numbered  from  one 
to  twenty-four  inches,  running  the  whole 
length  near  one  edge.  Oiie  half  the  length 
of  this  side  consists  of  two  ptain  diagonal 
scales,  fbr  taking  off  dunensions  to  three 
pfau:es  of  figures.  On  the  other  half  or  foot 
of  this  side,  are  contained  various  lines  re* 


GUT 

lating  to  trigonometiy,  in  the  natural  fttdB- 
beiB,  and  marked  thus,  viz. 

Rumb,  the  rambs  or  points  of  the  com- 
pass; 

Chord,  the  line  of  chords; 

Sine,  the  line  of  sines ; 

Tsng.  the  tangents; 

S.  T.  the  semi-tangents;  and  at  the  other 
end  of  this  half  are, 

Leag.  leagues,  or  equal  parts ; 
Rumb,  another  line  of  rumbs ; 
M.  li.  miles  of  longitude ; 
Chor.  another  line  of  chords. 

Also  in  the  middle  of  this  foot  are  L,  and 
P,  two  other  lines  of  equal  parts:  and  all 
these  lines  on  this  side  of  the  scde  serve  for 
drawing  or  laying  down  the  figures  to  the 
case^  in  trigonometry  and  navigation.  On 
the  other  side  of  the  scale,  are  the  foUowing 
artificial  or  logarithmic  lines,  which  serve 
for  workmg  or  resolving  those  cases ;  tax. 

S.  R.  the  sine  rumbs;  r^^^-^ 

T.  R.  the  tangent  rumbs ;    /^^p^-^S 
Nmnb.  line  of  numbers ;     ,  -  V  '> 

Sine, sines;  ii-  i  i^*' 

V.  S.  the  versed  sines ;        ^^  >,   :.r*i> 
Twig,  the  tangents ;  ^^  **'  '^"-  ^ 

Meri.  Meridional  parts; 
£.  P.  Equal  parts. 

GUN-WALE,  or  Gtcaael,  is  the  oppeiw 
most  wale  of  a  ship,  or  that  piece  of  timber 
nrhich  reaches  on  either  side  from  the  qnnw 
terwdock  to  ^the  forecastle,  being  the  np> 
pennost  bend  which  finished  the  upper 
works  of  the  hull,  in  that  part  in  which  are 
put  the  stanchions  which  support  the  waste- 


*  GUSSET,  in  heraldry,  is  formed  by  a 
line  drawn  from  tbe  dexter  or  sinister  chi^ 
points,  and  falUng  down  perpendicularly  to 
the  extreme  base. 

OUST,  in  sea-language,  a  sudden  and  vio- 
lent squall  of  wind,  bursting  from  the  hiUs 
upon  the  sea,  so  as  to  endanger  the  sfaip- 
ping  near  the  shore*  Hiese  are  peculiar  to 
some  coasts,  as  those  of  South  Barbaiy  and 
Guinea, 

GUSTAVIA,  in  botany,  so  named  in  me- 
mory of  Gustavns  III.  King -of  Sweden:  a 
genus  of  the  Monadelphia  Polyandria  cfans 
and  order.  Natural  order  of  Myrti,  Jus- 
sien.  Essential  character ;.  calyx  none;  pe- 
tals se?  oral ;  berry  many-celled ;  seeds  ap- 
pendicled.  There  is  but  one  spedes,  viz. 
G.  augusta,  which  is  a  tree  from  twenty  to 
thirty  feet  in  height  It  u  a  native  of  So* 
rinam  and  Cayenne. 

GUTTA  scrcaa,  a  disease  m  which  the  pa- 


GYM  GYM 

ticnt,  withoat  any  apfwrait  ftalt  in  the  banish  all  dread  of  penonal  danger,  nd 

eye,  is  entirely  deprived  of  s^^t  prepwwl  the  yonth  of  each  natuMi  for  the 

OUTTJB,  in  ardatectore,  are  ornaments  military  life, 

m  the  form  of  little  cones,  nsed  in  the  pla-  Persons  were  appointed  to  teach  the  va- 

fend  of  the  Doric  comiche,  or  on  the  archi-  rioos  sports,  and  the  gymnanum  was  a  puh- 

Crave  iindemeath  the  triglyphs,  ^present-  lie  receptacle  for  their  performance ;  the 

iny  a  sort  of  drops  or  bells.    They  are  exerdfes  anumnted  to  nearly  sixty  descrip- 

osaaHy  sax  ui  nomber.  tions,  and  the  parties  concerned  in  them 

OUTTERS,  in  architecture,  a  kmd  of  originally  appeied  in  drawers,' bat  after* 

canals  in  the  rood  of  houses,  serring  to  re*  wards  totally  naked,  in  order  to  giTO  foil 

ceiTO  and  carry  otTthe  raUi.  scope  to  their  limbe«    The  gymnashiftt  was 

GUTTURAL,  a  term  implied  to  letters  under  the  soperintendance  of  a  masteri 

or  soonds  pronoonced  or  formed  as  it  were  styled  gymnasttrdi,  who  had  two  assistants^ 

in  the  throat,  vb.  yrriN,  which,  for  memo-  tlie  xystarch  and  the  gymnastis.    The  mas- 

fy's  sake,  are  termed  dMckmh.  ter  was  selected  from  the  higher  classes  of 

OUITY,  in  heraldry,  a  term  nsed  when  the  people,  as  his  office  was  of  consideimble 

nny  thing  is  charged  or   iprinkled  with  Importance,  and  his  deputies  presided  over 

drops.    In  bhitoaing,   the  colour  of  the  the  ihftrior  penons  employed  in  teaching ; 

drops  is  to  be  named,  u  gntty  of  sable,  of  the  former  directing  the  wrestlers,  and  the 

gales,  drc.  latter  the  progress  of  the  other  exercises, 

GUY,  in  a  ship,  is  any  rope  used  for  that  the  youths  might  neithersuffer  through 

keepmg  off  things  ftom  bearing  or  foiling  accident  or  too  violent  exertion. 


agamst  the  ship's  sides  when  th^  are  hoist-  It  has  been  asserted  that  the  whole  sysi> 

iof  in.  tem.of  education  amongst  the  Greeks,  was 

nmt  rope,  which  at  one  end  is  mnde  fost  comprehended  in  two  essential  pomts,  gym- 

t»  tfie  fore-mast,  and  s^iied  to  a  single  nasties  and  music ;  dancing,  under  several 


block  at  the  petidant  of4h~e  garnet,  is  called  divisions,  mvariably  accompanied  their  mu 

the  guy  of  the  garnet.  sic  in  warlike,  fotive,  and  bacchanalbn 

GYBING,  the  art  of  shiftily  any  boom«  movements,  to  which  they  added,  at  proper  ^ 
sail  from  one  side  of  the  vessel  to  another,  times,  tumbling,  numerous  modes  of  play- 
By  a  boom-sail  is  meant  any  sail,  the  hot-  ing  with  the  ball,  leaping,  foo^races,  pitch- 
corn  of  which  is  extended  by  a  boom,  (see  log  the  discus,  throwing  the  javelin,  wrest- 


Boom)  the  fore-end  of  which  is  hooked  to  liog,  boxing,  &c.    Tumbling  was  entitled 

its  respective,  mast,  so  as  to  swing  occasion-  cobistics ;  the  amusements  of  the  ban  they 

ally  on  either  side  of  the  vessel,  describing  comprehended  under  the  term  spheristics; 

aa  arch  of  which  the  mast  is  the  oentro.  As  theexeroKs  of  leaping,  foot^radng,  the  dis- 


the  wmd  changes^  it  becomes  necessary  to  ens,  the  javelin,  ahd  wrestling,  they 

change  the  position  of  the  boom,  together  eluded  in  the  word  palestrics. 

with  its  sail,  which  is  aecordmgly  shifted  to  The  moralists  and  medical  men  of  anti- 

the  other  side  of  the  vessel,  as  a  door  turns  qnity,   highly  approved  of  those  sports 

opon  its  hinges.                                   ^  which  wero  cal^^ilated  to  bring  health, 

OYMNANTHES,  in  botany,  a  genus  strengthiaadgraoein  their  train;  butwer^ 

of  the  Moooecia  Mooadelplna  dam  and  energetic  and  vehement  in  their  ecnsurei 


ordor.    Rsaential  character :    male  ament  of  the  athletes,  who  wrestled  and  boxed 

naked;  perianth  and  corolla  none;  stanuna  with  angiy  violence,  and  afterwards  i^ 

po«lioeb  throe-parted  or  three-forkm^  anther  dulged  in  vidoos  excesses, 

bearing;  female  ament  or  germ  pedkeUed;  Leaping  a   considerable  distance  with 


corolla  none ;  style  trifid ;  capsule  tricoc-  ease,  was  one  of  the  innocent  and  usefol  ac- 

eous,  three-celled.    There  are  two  species,  quiremeatsofthe  Grecian  youth,  which  they 

natives  of  the  West  Indies.  soon  attained,  but  which  they  appear  to  have 

GYMNASTICS.    This   word,  derived  despised,asin<apableofdtfficultyi therefore, 

fiom  tiie  Greek,  comprehends  .all  those  to  render  the  art  hborious,  and  increase 

athletic  exercisce  by  which  the  ancients  their  weight,  they  adopted  the  practice  of 

gzadtifed  the  body  plianl  and  healthy,  and  bearing  lead  on  their  heads  and  shonlden^ 

enabled  the  mnsdes  to  do  their  offices  with  ftsteaing  it  to  their  feet,  and  holding  it  in 

treble  effect.    The  variety  of  methods  oon-  their  hands.    A  youth,  thus  loaded,  and  al- 

travcd  for  this  purpose  was  very  numerous,  moot  pfaiioaad  to  the  earth  by  attraction, 

and  tfaa  ardour  with  which  th^  were  pui^  who  sprung  a  greater  distance  thanhis  con- 


jiiad  at  every  opportunity,  contnbatad  ta    petitors  andsr  the  same  clrcuastancc^.wii 


GYMNASTICS. 


bailed  ivjth  lond  pbuditey  proportioned  to 
the  surprise  excited  by  his  oncomiDOn 
strength  of  nmscles. 

The  pedestrian  races  admitted  of  more 
ardent  endeavonrs  than  leapmg;  not  a  mo- 
ment could  be  lost  or  granted  for  relaxa- 
tion }  the  shouts  of  the  teachers,  and  of  the 
spectators,  were  incentives  for  exertion, 
and,  digested  of  clothing,  the  efforts  of  the 
least  soccessfiil*  were  wondeiiuL  v  Homer 
illastnites  tliis  part  of  the  subject  in  his  in^ 
imitable  ^  lUad." 

''  Rang'd  in  a  line  the  rea4y  racen  stand; 
Pelides  points  the  barney  with  his  hand ; 
All  start  at  once ;  Oileus  led  the  race  ; 
The  next,  Ulysses^  measuring  pace  with 

pacej 
Behind  him,  diligently  close,  he  sped, 
As  closely  following  as  the  ronning  thread 
The  spindle  follows,   and  displays  tlie 

cbaiTOS 
Of  the  fair  spinster's  breast,  and  moving 

arms: 
Graceful  in  motion  thus,  his  foo  he  plies, 
And  treads  each  footstep  ere  the  dust 

can  rise : 
His  glowing  breath  upon  his  shoulders 

plays ; 
The  admiring  Greeks  loud  acclamations 

raise ; 
To  him  they  give  their  wishes,  hearts, 

and  eyes. 
And  send  their  souls  before  him  as  he 
^     flies." 

Jliady  book  xxiiL  885,  893. 

Rapidity  of  motion  might  be  nsrfal  to 
the  ancients  in  many  particulars,  though 
less  so  than  to  the  uncivilized  nations  gene- 
rally termed  savage ;  the  inhabitants  of  the 
latter  seem  indeed  compelled  to  acquire 
swiftness  iir  running,  as  tiie  pursuit  of  wild 
animals  is  absolutely  necessary  to  maintain 
tlieir  existence;  and  some  of  the  native 
cliieft  of  India  and  its  dependencies  retain 
persons  to  convey  dispatches  from  station 
to  station  by  pedestrian  exertion. 

Throwing  the  dart  or  spear,  was  of  de- 
cided unportance  in  ancient  v?arfare,  and 
the  skill  of  their  soldiers  wss  probably  very 
great.  In  tliis  instance,  however,  it  may 
be  doubted,  whether  all  the  advantages  of 
their  gymnasiums  enabled  them  to  excel 
■om^  of  the^bes  of  Hottentots,  exclusive 
of  savages  in  a  superior  state  of  civilization ; 
the  debased  people  aOnded  to,  possess  won- 
derful ability  in  throwing  and  arresting  the 
progress  of  spean ;  the  writer  of  the  pre- 
•ent  article  had  an  opportunity  of  knowing, 


Irom  a  witness  of  the  sciene,  that  a  Hottoi- 
tot  frequently  caught  a  heavy  pole  hurled 
at  him  by  a  strong  bum,  ere  it  had  power 
to  injure  hhn. 

Throwing  the  discus,  now  known  by  the 
name  of  the  quoit,  required  equal  strength 
and  skill ;  the  shape  of  the  discus  was  nearly 
oval,  about  a  foot  in  length,  and  three  -or 
four  inches  ^ck  in  the  centre,  whence  it 
tapered  on  each  side  to  the  extremity,  in 
the  manner  of  a  lens,  and  a  hole  was  perfo- 
rated in  the'  middle.  Statues  of  persons 
employed  at  this  game  exhibit  them  with 
the  discus  ''rested  on  tbe  four  fingers, 
which  were  closed,  with  their  ends  point- 
ing upward  on  tbe  inside  of  it  j  the  thumb 
was  extended  horizontally  along  the  out« 
iide."^ 

Salxmann  lays,  tbe  thrower  obtamed  the 
necessary  impulse  by  swinging  tbe  arm,  and 
at  the  proper  moment  he  gave  the  discua 
a  rotatory  motion,  and  sent  it  through  the 
«ir  to  the  mariL.  Kennet  asser|s,  in  describ- 
ing the  Roman  Circensian  shows,  that  they 
obtained  tlieir  quinquertinm,  or'tiie  ^\9 
exercises  of  running,  wrestling,  leaping, 
throwing,  and  b^ing,  frhm  the  Grecian 
games,  and  adds,  that  the  discos  or  qnoK 
of  the  fonner  people,  '*  was  made  of  stone, 
iron,  or  copper,  five  or  six  fingen  broad, 
and  more  than  a  foot  long,  inclining  to  an 
oval  five ;  they  sent  this  to  a  vast  distance^ 
by  the  help  of  a  leathern  tliong  tied  found 
the  person's  hand  that  threw.''  Tbe  latter 
particular  has  been  disputed,  and  the  posi- 
tion is.  maintained  by  observing,  that  bad  a 
thong  been  used,  it  was  nnnecessaiy  for  the 
discoboU  to  rub  their  hands  on  the  earth, 
to  prevent  tlie  discus  from  slipping;  be- 
sides, the  strap  would  have  interrupted  tlie 
rotatory  vrbirl  thought  indispensable  for  its 
steady  course. 

If  we  may  depend  upon  Homer,  the 
weight  of  the  discos  was  an  object  of  some 
importance : 

•  '*  Than  hurrd  tlie  hero,  thimd'riog  on  the 

groimd 
A  ma^  of  iron,  (an  enormous  round) 
Whose  weight  and  sbe  the  circling  GreeM 

admire. 
Rude  from  the  furnace,  and  but  shap'd 

hy  fire. 
This  mighty  quoit  Action  wont  to  rear. 
And  from  his  vriiirling  arm  dismiss  in  air : 
Tlie  giant  by  Achilles  ^ain,  he  stow'd 
Among  his  spoils  this  memorable  load. 
For  this  he  bids  those  nervous  artists  vie. 
That  teach  t^e  disc  to  sound  along  the 

sky."  Bo0k  xxiiL  975. 


OY^fNASncS. 

nvMsboi.  «  boriing  Wh  he  w«  d«.  Thb  kind  of  wmtKng  «»  ailed  ^^waxn, 
efcwd  the  tnctor  who  tent  it  higbe.!  m  the  hecme  it  wm  petfc^  .tandinl:  ...d  Im 
•ur,  the  greatest  dutanee,  and  the  Mwett    wa.  dectaitsd  Tietor  who  threw  1^  antago- 

ili!5'^    -J  "*!!     ?°°"*'"^.^'*;  »J»«««»rice.    Another  kind  wai  peifomid 

b«.^nBg.  and  made o(  ''«M«V*^'  ^^  ?»«heBro«»d.  Ttowa,  called. ,J1«.,^. 

S  ^^'  i^        ."  «t»T^  «««»bt-  Evenr  thing  was  pmctiaed  in  thii.  that  wai 

fill  wbetlier  the  moat  expenenced  pfaijrer  ia  wieatUng  etect.  ai  far  aa  th^  noitare 

~«Mri«l  the  Inferior  dl.c«boll  of  ancient  wouW  allow.    W  "mtatTnt.  toiI!^^ 

^!L.i-  ^       f  ■      ,  ^  *^  **"*»  '"^  ■»  '''•o^  itrength  was  fint 

WreatUng  waa  the  only  eiercne  of  thoae  eshantted  lost  the  victory   mUch  he  ac. 

abwdy  ni«ntion«l.  which  conid  be  Mid  to  fawwledged  by  wonU,  or  bi  holding  op  one 

be  improper  or  dangerooa.    Tcrtnlliaa  re-  ofhiffingen.  S-l^we 

ptobalcdil,  and  Galen  tnftred  a  dislocation        "  Wiih  ml-ii:..-    ]i._  -n.i-      &  •        j 

of  his  dienlder  when  wrestling,  which  satis-  mri  JTrtL^  ^'  ^  *"r^  ffterwards 

fcctorily  accomits  for  hi.  Lnty  to  O^  ^li^IXE""''*^"*'^'''** 

V««.  It  U«th.r«ngular  that  tto  method  I^^J^tSf  ^SHiI?'-    "*°^ 

rf  taring  mosenlar  strength  should  have  pie-  USd.   llT  ™  1^  T«  'f^^'^'rV'r;^, 

vaiM,  when  it  is  remembered  that  stnn^  of  TlM^^tS^     i"^*"    ''?.*! 

the  moseles  and  dislocation  of  the  jointe,  L  a  ^^'^*!  ^^  ^  comjdered 

«Ml  even  frectured  limb*  and  sknlb,  were'  l^t^jifj^T^JZ^^*^  5  *» 

con.ev*nces  not  imprebable ,  in  addition  Jf^*'  h,  "  "^^r^f  ^  *"  recommends 

to  th^   olttection.  It  most  be  allowed  vStZS ^tj^Z\.V^.  ^i*" 

that   iH>  method  more  certain  eoold  b«  bod^c«™.£?M^,.     rendeni«  their 

deviaed    for  the  e«ite«e«t   of  sadden  SJ.^  .~ta  tw^l  h?  °"*f  ***^  ** 

rnner  «Ki  blow,.    To  obviate  the  feat  of  dSto  -    tL^uS  ^.^^  !f  I'^^.^'nT 

these  disadvantages,  the  Oreeiaa  athlete.  KJ  fe«.M^     ^    °     [  "'^  ^^ 

r-m^*tB:rt;i;"i.rr  "^  ^^^^^^r^'i^^^r^'z 

init  neaiH   to  renner  their   kMnti   mofe    in0p*iv  •••^l:«>>  t.*        ^  *"»■*»  whk 

2«ble.««^^««em.thonh5rs.ppo.ed    "orl'vSr^  S^efthr^Ta^S: 

pt^'srriSTJSX  s::r'  •^  -•'  ^^  wrestSng-^-sr. 

giasp  of  the  limbs,  and  ottiefB  think  it  was        Km™.* -&- a- »  _  i     ™^. 

doM  to  check  proAise  and  debiUtating  peiw  J^^!^f*i*!f^X^'  «•'«•«*• 

spireticns.    Tli  mode  adopted  to  «fette  tlSi.^     "^  "  *^  ?!«"«««  «' 

lii.te  from  fnctore.  was  absurd  indeel  iS^!t„  T^ '!;?  «W<1  in  this  ex. 

they  Kved  well  and  emitrived  every  possibte  ^s^^^  ""  the  most  honoor- 

way  to  make  IhemKlres  comuteiTttrt  ^T^^tJ^'^'^'^y^^^- 

th^  fled,  might  act  betwe.7theSrb«S  SitSld^ILl    ''*''^'^ ' *** ^"^ 

and  the  eartoTa.  a  medium  or  cwLnTfe!  S^°!S  ,fc    ^  ^t,  ^  «?»»«««« 

getting,  that  'a.  their  gravity  iJZ^',  S^  ^'^  ^L^^^'^/'''"^*^ 

breiaes  they  received  were  proportioiX  !^  ^  „!!S!,^,  ^..  *?  •"'^  *  •*"•"' 

«««  viden^  ami  a  ft«:t»re  more  dStoh    St     In!^^"*'  '^  '^l'^:  '"  '^  •"• 
to  reduce.  reamicnit    p^.    Angpstus  was  extremely  partial  to 

Besides  Ifce  appliatkm  ef  oil,  and  reb.    ^Z^^'T'T'  "^  ^•'^  "^ 
bing  it  oo  Iba  ZiL^  of  the  aUn  ffll^    ^TI^^J^Z'^a*"^'^  "*  •*" 

•dM  dust  or  smKl.  but  for  what  purpose,    chaplet.  of  flowei?  oTJO,  IS^  '^ 

p«..ion  t^r^Ssr^"TmSiSS:  Si:si'r,^j'jj::i7*?j'»^- 

•n»  eombatanta  began  with  h.ndUng«Mrti    «^d„t„^1^  k^^  to  the  neck, 
JTm^^S?'.!?^!  ^!1^  «^^;  T?-    y^"»  '»'»  *'^  '«»l».  «•«*  consitingVl 
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GTMNASmCS. 

uHBTHuw     Thoi  eqftSoped  they  Wriked    «giii»  wd  »«i«»  nwtfoM  of  «  iMW,  »• 

their  hoTKi  round  the  ciwufc  ^  ^  ^^T^fHf!' "H^Jl 

Gdomiis  for  the  fiur  Arudiie.    There  the 

<*  When  sage  Epytides,  to  give  the  sign,      young  men  and  maidens  dmiced  liand  in 

Crack'd  his  long  whip,  end  mede  the    hand;  •J^"^^.^^«/*'^**!||\i"»*^^ 
<;onrse  bSin."  ments,  the  men  m  nch  and  shmmg  stdli ; 

the  maids  had  flowery  crowns  on  their 

They  then  started  forward  at  fidi  speed,    heads,  the  mim  had  swords  of  pold  ha^jsg 

and  aaerw«^  formed  into  difisions,  re-    <h»m  their  sides  in  belts  of  silver.    H«r# 

!n5«-  h.cJc  they  seem  to  run  in  •  nng  with  active  feet 

taming  back.  ^  J^^^  ^  ^  ^^^  ^^  ^^^^  ^^  ^^ 

« white  from  their  6ngers  borne,  ^  ^^  hMod»  of  the  potter.    Tliere  they 

Their  hostile  darto  aloft  upon  the  wind  appeared  to  move  in  many  figures,  and 

Fly  shivering ;  then  in  circling  numbers  tometimes  to  meet,  sometimes  to  wind 

join'<C  from  Mich  other.    A  multitude  of  spectft- 

The  manag'd  coursers  with  due  measures  f^f^  g^^Q^  nnmd  delighted  wiA  the  dance. 

bound,  In  the  middle,  two  nimble  tumblers  exerda* 

And  run  the  rapid  ring,  and  ttace  the  ed  themselves  in  feati  of  activity,  while  th« 

mazy  round.  long  was  carried  on  by  the  whole  cirele." 
Files  &cing  files,  their  bold  companions        ^|  ^^  period  when  the  dance  was  prae* 

dare,  tised  in  the  Roman  amphitheatres,  it  had 

And  wheel  and  chaige,  and  nrge  the  gg^Qnied  a  vrarlike  appearance,  the  per- 

sportive  war.  formers  advancing  and  flying  alternately  aa 

Now  flight  Uiey  feign,  and  naked  backsN  |f  engaged  hi  batUe.    Chndian  mys, 

expose ;  / 

Kow  with  tum'd  spears  drive  head- 1         *^  Their  moving  breasts  in  tuneful  cfaangea 

long  on  the  foes;                       C  rise. 

And  now  confederate  grown,  in  peace-  \  The  shields  salnte  theur  sides,  or  str^t 

fol  ranks  they  close."                /  are  shewn 

In  air  high  vraving;  deep  the  targets 

The  chariot  races  do  not  strictly  belong  groan, 

to  this  article,  but  they  were  so  for  con-  Strack  with  altemateswords  which  thence 

nected  with  personal  exercises  in  the  Cir-  rebound, 

ens,  that  it  would  be  afanost  unpardonable  j^j^^  end  the  concert  and  the  sacred 

to  pass  them  witliout  notice.   Strength  and  aound.*^ 
agility  were  entirely  useless  in  the  conduct 

of  the  chariot ;  courage  and  address  in  guid-  Sqsliger  informs  ns,  vntfa  some  degree  of 

ing  tlie  fiery  steeds  were  all  that  was  reqni-  Tanity,  that  he  had  often  danced  the  pyr- 

site  in  tlie  driver.    The  charioteers  were  hie  in  presence  of  the  Emperor  Maximilian, 

formed  into  companies  in  the  Roman  Cir-  to  the  admiration  and  amazement  of  |he 

censian  spectacles,  and  they  excited  great  inhabiUnU  of  Germany,  and,  as  it  appears, 

interest  throughout  Rome,  the  inhabitants  to  that  of  the  Emperor,  who,  he  adds,  es* 

of  which  were  generally  divided  into  par-  claimed,  *^  This  boy  either  vras  bom  in  a 

ties  each  attached  to  tlieir  lavonrite  com-  coat  of  mail,  instead  of  a  skin,  or  else  has 

pany.    This,  in  common  vrith  their  other  been  rocked  in  one  instead  of  a  cndle,'* 

sports,  was  derived  Irom  the  Greeks.    The  ^ea|  or  supposed  improvements  hi  the 

diflerenit  ancient  divisions  were  distinguish-  cutoms  of  the  European  nations,  have  now 

ed  by  the  colouis  of  their  habits,  which  nearly  abolished  or  altered  almost  all  of  the 

were  .green,  rod,  white,  and  bhie ;  and  they  gnoient  gymtnstic  exercises ;  active  feala 

were  termed  tiie  Prasina,  the  Russata,  the  ^^  sudden  turn  of  the  body,  or  tmnbting. 

Alba,  and  the  Veneta.  m^  totally  despised  and  conned  to  the  mort 

'   The  antiquity  of  the  Pyrhica,  or  Saltatio  pitiful  public  exhibitions ;  playing  with  the 

Pyrhica,  led  ancient  authors  into  many  fon-  ball  is  very  little  practised;  leaping  and 

cifnl   ideas,  whence  this   warlike   dance  foot  races  aro  limited  to  a  few  wageis; 

originated.     Homer  introduces  it  in   its  pitching  the  quoit  seldom  extends  beyond 

primitive  s^te,  in  his  description  of  the  the  apprentice  and  the  labourer ;  throwias 

twelfth  department  of  the  shield  of  Achilles,  the  javelin  is  entirely  discontinued ;  wrest* 

•<  The  skilfol  Vulcan  then  deugned  the  Upg,  kmf  a  flivourite  athletic  exercise  in 
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FngJaiMJ,  MoiigB  almott  txidamuitj  to  the  log  diute.    Some  of  the  moyementi  pro* 
tvaoton  Bcfaool-boy ;  boxing,  (thanks  to  our  dneed  aentationi  by  no  meant  agreeabl^  at 
morab)  to  the  iowett  wretdiet  in  toeiety ;  they  conveyed  the  idea  of  occationing  «i« 
the  toarnamenty  evidently  deriTed  from  the  eatinett  to  ikt  acton.  After  thit,  six  or  teven 
Xjodot  lVoj«y  it  nearly  forgotten ;  the  cha>  profested  danoert  appeared  on  the  ttage. 
riot  race  it  in  the  tame  ttato  of  diinite ;  and  They  were  dretted  like  the  gay  damteb  on 
we  have  nothing  which  resemblef  the  miK-  the  coatt  of  Cocomandel ;  bat  the  greater 
taiy  pyrhic ;  and  even  the  taint  timilarity  part  of  them  appeared  nottobefemaletiand 
ef  tlie  gamet  ennmerated  are  supported  by  an  inferiority  of  getticnUtion  wat  vidble  is 
the  caprice  of  a  few  individoaby  who-  are  the  ttyle  of  their  performance.    Two  men, 
often  condemned  lor  employing  tiieir  time  raised  upon  stilts,  walked  in  amonpt  them, 
to  to  little  porpote.  exh^iting  a  most  gigantic  statnre ;  pieces 
On  the  other  hand,  if  we  torn  ear  atteo-  of  bamboo  were  tied  round  their  legs,  reach- 
tlon  to  the  rest  of  the  world,  we  shall  find  ing  only  a  little  above  the  knee,  and  ele* 
that  nnny  of  the  gymnastic  tportt  are  in  mating  them  three  feet  from  the  ground;  they 
fbU  nte  at  thit  moment,  without  the  inhabl-  moved  slowly,  without  much  ease,  and  had 
tanta  tntpecting  that  nationt  very  remote  nothing  to  topport  tiiem  but  tiie  equipoise 
from  them  had  sfanilar  some  thontand  yean  of  their  own  bodiet  :*  a  man  then  appear* 
patt    Two  initaneet  of  thit  feet  are  to  ex-  od,  matked,  armed  with  a  tword  and 
actly  in  point,  that  we  cannot  reftain  from  twitch,  and  bibited  in  the  old  Portagoete 
giving  them.     Mr.  Cordiner,  who  very  drett;  two  othen,  ratemblmg  Dutchmen, 
btely  pretented  the  public  with  an  excd-  and  matked,  preceded,  who  skipped  about 
lent  work,  descriptive  of  the  island  of  Cey-  tnd  drove  all^  before  them  in  an  unperative 
Ion,  rebtet  the  particulan  of  a  Cingalese  manner ;  croupet  of  horrible  masks,  tet  with 
play,  in  the  following  wordt:  teeth,  one  of  which  had  the  head  and  pro- 
*«Oayand   noity  anmtements  do   not  botcb  of  an  elephant,  followed ;  the  persons 
often  hitermpt  the  predoaunant  repose  of  ^<*  ^^^  ^>n  carried  lighted  torches  in 
the  genuine  Ceylonese;  but  a  sort  of  coml-  ^^^  l>and,  those   tiiey  wbiried   rapidly 
cal  representotion  b  tometnncs  attempted,  nmid,  alternately  lighting  and  extinguisbmg 
to  gratify  a  man  of  elevated  rank,  or  to  them  hi  the  conne  of  their  revolutkmt;thete 
celebrate  an  occasion  of  extraordhiuy  fes-  personified  devib,  and  tometimet  laughed 
tivity.    On  tiie  f  8th  of  December,  1803»  ^  excett,  bat  taid  littie ;  unitetionr  of  wild 
while  Lord  Vifcount  Valentia  wat  vbith^  anfanab  next  appeared;  <<  bat  the  prettiett 
Governor  North,  at  Colombo,  a  numeiont  V^  of  the  entertofaunent  was  a  drcnter 
company  of  the  British  inhabitantt  were  dance,  by  twelve  children  about  ten  yean 
fevonred,  after  dinner,  witii  the  sight  of  an  ^  •S^  >  ^J  danced  opposite  to  one  omk 
exhibition,  called  by  tiie  natives  a  Cyqga-  ther,  two  and  two,  all  courtesied  at  ono 
lose  pby,  altiiongh  from  tiie  rode  nature  of  <>»«  ^"^  to  the  ground,  shook  tiieir  whole 
the  performance  it  can  hardly  be  ranked  lM)dles  witii  tiieir  hands  fixed  in  their  tides, 
among  tiie  productiont  of  the  dramatic  art.  and  kept  time  to  the  mutic  with  two  littio 
The  stage  was  tiie  green  lawn  before  hb  chttering  sticks,  one  in  each  hand.    G^ng 
Excellency's  villa  at  St  Sebastian,  and  tiie  swiftly  round,  being  neatly  dressed,  of  ono 
open  theatre  vras  lighted  with  lamps  sup.  •««»  and  perfect  in  the  performance^  tfab 
ported  on  posts,  and  flambeaus  held  in  joathfid  dance  produced  a  very  pleasing  e^ 
men's  hands.      The  entertainment  com-  ^t,  and  brou|^t  to  remembrance  the  pic* 
monced  witii  the  feats  of  a  set  of  active  turcs  of  the  fleeting  houn." 
tamblers,  whose  naked  bodies  were  painted  Captain  Cook  rebtes,  in  the  second  vo« 
all  over  with  white  crosses.  They  walked  on  lame  of  the  account  of  his  Toyage  to  the 
their  bands,  and  threw  themselves  round.  Pacific  Ocean  and  the  Sandwich  Islands, 
over  head  and  lieeb,  three  or  four  times  that  the  natives  pby  at  bowb  with  pieces 
soccessively,  without  a  pause.    Two  boys  of  wtietstone,  in  shape  resembling  a  tmaU 
embracing  one  another,  with  head   op«  cheese,  rounded  at  the  edges,  hii^y  polith- 
posed  to  feet,  tumbled  round  like  awheel,  od,  and  weighing  about  a  pound.    **  Thty 
but  necessarily  with  a  slower  motion,  as  a  abo  use,  in  tiie  manner  that  we  throw  quoits, 
momentary  stop  was  required  when  each  small,  flat,  rounded  pieces  of  the  writing- 
person  touched  the  ground*     The  young  tUte,  of  the  diameter  of  the  bowb,  bat 
performen,  tingly,  twbted   tiieir  boifiet  tcarcely  a  quarter  of  an  inch  thkk,  abo 
witii  a  quicknem  and  flexibility  which  it  well  polbhed.* 

would  bo  difllcult  to  imitete  to  a  lets  relax*  OYMNOTHORAX,  tho  morMOi  in  h^ 
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« 

tural  liistory,  a  geniu  of  fiibes  of  the  order  men,  completely  Taniahed,  and  this  very  pe« 

Apodei.     Generic   character  :    body  eel-  cuUar  property  was  universally  allowed^to 

shaped,  no  pectoral  fins  i  spiracle  single,  attach  to  the  fish  in  question.    Dr.  Garden, 

on  each  side  the  neck,  small,  oval,  and  un-  of  Gharlestuwn,  in  South  Carolina,   after 

covered.    There  arc  four  species  according  giving  an  elaborate  description  of  the  form 

to  Gmeiin,  but  Shaw  enumerates  eleven.  The  and  stmctore  of  this  animal,  adds,  that  it 

G.  romana  abounds  on  the  Mediterranean  has  the  power  of  giving  an  electrical  shock ' 

coasts,  and  attains  nearly  to  tho  size  of  the  to  any  penon,  or  to  any  number  of  persona 

common  eel.    It  is  principally  found  in  salt  who  join  liands  together,  the  extreme  person 

water,  but  will  Uve  eqnal^  well  in  fresh.  It  oh  each  side  touching  the  fish.    There  were 

is  highly  voracious,  and  preys  upon  a  vast  five  of  these  fished  under  his  inunediate  in- 

variety  of  smaller  animals.  It  was  regarded  spcction  at  the  above  town,  all  which  pos- 

by  the  Romans  as  one  of  the  first  of  delica-  sessed  this  property  in  a  high  degree,  and 

cies,  and  the  rich  and  noble  frequently  kept  they  cotUd  communicate  the  shock  to  any 

these  fishes  in  large  reservoirs,  in  which  number  of  individuals,  either  by  the  imme- 

they  were  at  once  fed  fur  the  table,  and  af-  .  diate  touch  of  the  fisli  bv  one  of  them,  or 

forded  entertainment  by  the  tameness  and  through  tlie  medium  of  a  metalline  rod  ; 

fiuniliarity  to  which  they  were  easily  disci-  but  when  they  were  first  caught  this  power 

plined.    V.  PoUio  once  ordered  a  slave,  was  more  fiilly  possessed  by  them  thaa 

who  had  offended  him  by  neglect,  in  tlie  sometime  afterwards.    He  observed  that, 

presence  of  the  Emperor,  to  be  cut  in  in  his  own  case,  the  shock  was  never  ezpe* 

pieces  and  given  for  food  to  hb  murasnas,  at  rienced,  when  the  fish  vras  laid  hold  of  by 

which  the  Emperor  Angustus  was  so  much  him  with  one  hand  only ;  when  it  was  held 

disgusted,  that  he  instantly  ordered  the  by  both  hands  at  a  considerable  distance 

ponds  of  this  nobleman  to  be  filled  op,  and  apart,  he  never  failed  to  receive  a  s^ible 

hu  slave  to  be  liberated,  and  was  induced  to  and  smart  one.    Indeed  if  it  be  held  by  ona 

spare  the  life  of  this  tyrant,  only  from  a  re-  hand,  and  the  other  hand  be  immersed  in 

gard  to  an  acquaintance  oi  considerable  the  water  immediately  over  the  body  of  llie 

duration.  fisk,  the  same  effect  will  follow  as  if  the 

GYMNOTUS,  the  gynmote^  in  natural  fish  were  held  by  bolh  hands,  and  so  it  will 

history,  a  genus   of  fishes   of  the  order  be  with  respect  to  any  number  of  persons 

Apodes.     Generic  character :    the    head  joining  in  a  circle,  one  hand  of  the  penon 

with  lateral  opergila ;  two  tentacuhi  on  at  one  extremity  holding  the  fish,  and  the 

the  upper  lip ;  eyes  covered  by  the  com-  person  at  the  otiier  extremity,  placmg  his 

nion  skin  i  gill-membrane  five-rayed  ;  bo-  hand  in  the  water  over  the  gymnote.    Hiia 

dy  compressed*  generally  without  a  donal  shock  is  considered  as  completely  electri- 

fin,  but  carinated  by  a  fin  beneath.   Jhere  cal,  all  the  circumstances  of  it  resembliiY 

are  nine  species,  of  which  we  shall  notice  G.  those  of  the  electricity  of  the  atmosphere, 

electricus  or  the  electrical  gymnote.    This  It  is  passed  by  the  same  conductors,  and 

is  generally  of  the  length  of  three  or  four  ioterntpted  by  the  same  electrics.    These 

feet,  is  of  an  unpleasant  appearance,  much  fishes  are  caught  in  Surinam  river,  comi- 

^like  a  large  eel,  hot  thicker  in  proportion  to  derably  above  the  reach  of  the  sea-water, 

the  length,  and  always  of  the  colour  of  a  They  subsist  on  fishes,  worms,  or  any  ani- 

bhuskish  brown.    It  has,  occasionally,  been  anl  food,  which  is  small  enough  for  them  to 

seen  of  the  length  of  ten  feet.    It  is  found  swallow;  and  when  any  fish  is  thrown  at 

in  the  hot  climates  of  Africa  and  America,  them,  they  will  unmediately  communicate 

particularly  in  the  rivers  of  Surinam  and  to  it  a  shock,  by  which  it  is  stopified.    If 

Senegal.    Towards  the  close  of  the  17th  the  fish  be  large,  several  shocks  are  requt- 

century,  a  memoir  was  presented  by  M.  sitCi  and  are  applied  for  tliis  purpose,  and 

Richer  to  the  Frendi  Academy,  annomicing  many  are  thus  destroyed  by  the  gymnote 

bis  discovery  of  a  very  peculiar  quality  of  which  it  is  unable  to  swallow,  and  alter  re- 

tliis  fish,  by  which  it  communicated  to  tlie  pea  ted   attempts   finds    itself  obfiged    to 

person  touching  it  a  very  suddeu  and  violent  abandon.     The  shock  inflicted   by  these 

^ock.    This  statement,  however,  was  con-  creatures  on  others  intended  by  them  for 

sidered  as  fabulous  for  a  considerable  tipie,  prey,  is  by  no  means  always,  nor  perhaps 

and  it  was  not  till  about  the  middle  of  the  generally  fktal,  and  many  have  been  speedily 

last  century  that  all  scepticism  on  this  sob-  recovered  after  being  removed  into  another 

jecty  even  among  learned    and  scientific  vessel  from  that  in  which  they  received  the 
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« 

Ahock,  and  in  whidi  they  were  rendered  GYPSUM,  ■  sobstance  well  known  t» 
motiunleas,  and  to  all  appearance  dead  by  the  ancieuts,  aitd  one  that  it  rery  abondant 
it.  It  appears  that  the  electrical  fish  has  in  nature,  and  is  now  denominated,  acrord- 
no  teeth,  and  the  most  minute  examination  ing  to  the  new  chemical  arrangement,  the 
of  the  fishes  contained  in  their  stomachs  sulphate  of  lime.  It  forms  immense  strata, 
conld  discover  no  marks  of  laceration,  even  composteg  entire  mountains  ;  it  u  found  in 
in  the  slightest  degree.  Gymnotes  of  three  almost  every  soil,  either  in  greater  or  less 
feet  in  lengtli  are  incapable  of  swallowing  quantities  j  it  is  contauied  in  the  Wdt4»rs  of 
any  fish  larger  than  three  inches  and  a  half,  the  ocean,  and  iw  almost  all  river,  and 
It  appean  that  the  strength  of  their  pecn-  spring  water.  In  these  its  presence  is  tlie 
liar  taUent  is  in  proportion  to  their  magni-  causeof  the  quality  termed  hardness,  which 
tude,  and  it  is  stated  that  there  are  some  in  may  be  known  by  the  vvater  being  incapa- 
Surinam  river,  whose  length  is  twenty  feet,  ble  of  forming  a  solution  of  soap,  the  snl- 
and  whose  shock  is  followed  by  immediate  phuric  hcid  seizing  on  the  alkali  of  the  soap, 
death  to  any  human  being, who  is  so  onforto-  and  the  oil  forming  a  compound  with  the 
nate  as  to  be  exposed  to  it  It  is  observed,  lime.  Sulphate  of  lime  is  insipid,  white, 
that  even  af^er  tlie  electrical  fish  is  dead,  it  and  soft  to  the  touch.'  Wuter  will  not 
retains,  for  a  considerable  time,  more  or  bold  a  50()th  part  of  it  in  solution.  Ex- 
less  of  this  singiUar  property.  It  is  a  fish  P<M«d  to  heat  it  appears  to  effervesce,  whicA 
greatly  and  justly  dreaded  by  the  inhabi-  phenomenon  is  caused  by  the  expulsion  of 
tants  of  those  countries,  the  rivers  of  which  water.  It  becomes  opaque,  and  falls  unto 
it  frequents ;  it  is  however,  notwithstanding  powder.  This  powder,  when  its  water  has 
this  circumstance,  used  by  them  for  food,  been  driven  ofif  by  tlie  application  of  a  red 
and  even  by  some,  considered  as  a  capital  heat,  absorbs  water  rapidly,  so  that  if  it  be 
delicacy.  For  a  repivsentation  of  the  formed  into  a  paste  witii  water,  it  dries  in  a 
gymnotus  electricus,  see  Pisces,  Plate  IV.  few  minutes.  In  this  state  it  is  called 
filg.  5.  plaster  of  Paris,  and  is  employed  for  form- 

GYNANDRIA,  in  botany,  the  name  of  ing  casts,  and  for  a  variety  of  purposes  in 

the  twentieth  class  in  the  Linnean  system,  the  ut  of  statQar)\ 
It  consists  of  phinU  with  hermaplirodite        G  YRIN US,  in  natural  history,  ima/cr^M, 

flowers,  m  which  tlie  stamina  are  placed  a  genus  of  insecU  of  theprder  Coleoptera. 

upon  the  style,  or  upon  a  pillar-shaped  re-  Antennas  cylindrical  i  jaws  homey,  one-, 

ceptacle  resembling  a  style,  which  rises  in  toothed,   sliarp-pointed ;    eyes   four,   two 

the  middle  of  the  fiower,  and  bears  both  above  and  two  beneath  ;  thorax  and  sbeUs 

the  stamina  and  pointal.    There  are  seven  margined,  the  btter  shorter  tlian  the  body ; 

orders  in  thb  class,  each  of  which  is  founded  legs  formed  for  swimming.    Tlie  insects  of 

:  on  the  number  of  the  stamina  in  the  plants  this  genus  are  to  be  found  on  the  surface  of 

^  which  compose  it    See  Botany.  waters,  on  which  they  run,  and  describe 

GYNOPOGON,  in  botany,  a  genus  of  circles  with  a  great  degree  of  swiftness ; 

the  Pentandria  Monogynia  class  and  order,  when  attempted  to  be  taken,  tliey  plunge  to 

Natural  order  of  Aporineae,  Jiissieu.    £••  the  bottom,  dravring  after  them  a  bubble 

sential  character :  calyx  half  five-clefV,  ii^  very  similar   to  a  globule  of  quicL«ilver. 

ferior,  permanent ;  corolU  five-parted,  tube  Eleven  species  of  tlie  gyrinns  have  been 

ventricose  below  the  tip,  throat  contract-  described,  of  which  one  only  is  found  in 

ed  ;  stigma  globubr,  two-lobed  ;  berry  pe-  Europe,  taz.  G.  catator,  a  small  bisect,  not 

dicelled,  sub-^obnlar  *,  seed  cartifaiginoos,  more  tlian  a  quarter  of  an  inch  long,  of  a 

sub-bilocnlar.    There  are  three  species,  na-  bbickish  colour,  but  with  so  bright  a  surface 

tive9  of  the  islands  in  the  South  Seas.  as  to  shine  like  a  mirror  in  the  sun.    The 

GYPSIES.    There  are  several  statntet  larva  is  of  a  very  singular  aspect,  havmg  a 

against  them,  by  which  they  are  treated  as  lengthened  body,  furnished  with  many  late- 

rogues  and  vagabonds.  nl  appendages  down  the  body,  exclusively 

GYPSOPHILA,  in  botany,  a  genus  of  of  sU  legs.   Dr.  Shaw  says,  its  motions  are 

the  Decandria  Digynia  class  and  order.  Na-  extremely  agile,  swimming  in  a  kind  of  ser- 

tnral  order  of  Caryophyllei.    Essential  cha-  pentine  manner,  and  preying  on  the  smaller 

racter :  ca|yx  one-leafed,  bell-sliaped,  an-  and  weaker  water-insects,  minute  worms, 

gular ;  petab  ^yt^  ovate,  sessile  ;  capsole  dec.    It  is  a  highly  curious  object  for  the 

globular,  one-celled.    Tliere   are    twelve  microscope.    When  iu  change  arrives,  it 

species.  forms  for  itsdf  a  small  oval  ceU  or  case  on  a 
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]€tf  of  tone  crater  plant,  and  after  cMtins  wbite;  and  are  laid  on  tlie  stems  of  water* 

Its  sldn  it  becomes  a  chiysalis.    ITiese  am-  plants,  where  they  are  hatclied  m  the  conne 

mals,  in  large  numbers,  giye  out  a  dis-  ofa  week,  and  instantly  begin  to  ^wim  about 

agreeable  smell,  and  like  other  water  bee-  reiy  swiftly  in  qnest  of  prpy. 
ties,  they  ^  only  by  mght.    Theireggsare 


H. 


H  Or  A,  the  eighth  letter,  and  sixtli  con- 
'  sonant  in  onr  alphabet ;  thoagh  some 
grammarians  will  have  it  to  be  only  an  as- 
piration or  breathing. 

It  is  pronounced  by  a  strong  expiration 
of  the  breath  between  the  lips,  closing,  as 
it  were,  by  a  gentle  motion  of  the  lower 
jaw  to  the  upper,  and  the  tongue  nearly  ap- 
proaching the  palate.  • 

There  seems  to  be  no  doubt,  but  that  onr 
Jkr  which  is  the  same  with  that  of  the  Ro- 
man^ derived  its  figure  from  that  of  the 
HebreiMi.  And,  indeed,  the  Phcenicians, 
most  ancient  Greeks  and  Romans,  used  the 
same  figure  with  our  H,  which  in  the  series 
of  all  these  alphabets  keeps  its  primiti?e 
place,  being  the  eighth  letter. 

H,  used  as  a  numeral,  denotes  200 ;  and 

with  a  dash  over  it,  H,  200,000. 

HABEAS  corpui,  a  writ,  of  various  tves, 
and  of  difierent  importance.  It  was  original- 
ly a  writ,  which  a  man  Indicted .  of  a  tres- 
pass before  justices  of  the  peace,  or  in  a 
court  of  fianchise,  and  being  apprehended 
fi)r  it,  may  have  out  of  the  ling's  Bench, 
to  remove  himself  thither  at  his  own  costs, 
and  to  answer  the  cause  there.  In  its  more 
usual  sense  it  is  the  most  celebrated  writ  in 
the  English  laW.  Ttte  most  efficacious  kind, 
In  all  manner  of  illegal  confinement,  is  that 
ofhabeM  corpus  ad  sii^id€iitfMm,which  is  tiie 
subjectfs  writ  of  right,  in  cases  where  he  is 
aggrieved  by  illegal  imprisonment,  or  any 
unwarrantable  exercise  of  povrer. 

This  writ  b  founded  upon  common  law, 
and  hal  been  secured  by  various  statutes, 
•f  which  the  last  and  most  efficacious,  was 
the  31  Charies  IL  c  2,>  which  is  emphati- 
cally termed  the  habeas  act,  and  may  justly 
be  deemed  a  second  magna  charta,  and  as 
relatM  to  modem  times  is  far  more  effica- 
cious, for  it  is  the  grand  protection  of  the 
subject  agabst  unlawful  imprisonment 


By  this  important  statute  it  is  enacted, 
that  on  complaint,  in  writing,  by  or  on  be- 
half of  any  person  committed  and  charged 
urith  any  crime  (unless  committed  for 
felony  or  treason  expressed  in  the  warrant, 
or  as  accessary,  or  on  suspicion  of  beiqg 
accessary  before  the  fact  to  any  petit 
treason  or  felony  plamly  expressed  in  the 
warrant,  or  unless  he  be  convicted  or 
charged  in  execution  by  legal  process),, 
the  Lord  Chancellor,  or  any  other  of  the 
•  twelve  judges  in  vacation,  upon  viewing 
a  copy  of  the  warrant,  or  affidavit  that  the 
copy  is  denied,  shall  (unless  the  party  have 
.neglected  for  two  terms'  to  apply  to  any 
court  for  Ins  enlargement)  award  an  kabea$ 
^eorfuM  for  such  prisoner,  returnable  im- 
mediately before  himself  or  any  other  of 
the  judges,  and  upon  return  made,  shall  dis- 
charge the  party,  if  baiUible,  upon  giving 
security  to  appear,  and  answer  to  the  ao- 
cusatlbn  u  the  proper  court  of  jndlcatnre. 

That  such  writs  shall  be  indorsed,  as 
granted  in  pursuance  of  the  act,  and  si^^ied 
by  the  person  awarding  them.  That  tba 
writ  shall  be  returned,  and  the  prisoner 
.  brought  up  vritfain  a  limited  time,  accord* 
ing  to  the  distance,  not  exceeding  in  any 
case  twenty  days.  That  the  officers  and 
kcepen  neglecting  to  make  due  returns,  or 
not  delivering  to  the  prisoner  or  hU  agent, 
within  six  hours  after  demand,  a  copy  of 
the  warrant  of  commitment,  or  shifting  the 
custody  of  a  prisoner,  from  one  to  another^ 
without  sufficient  reason  or  authority  (spe- 
cified in  the  act),  shall,  for  the  first  ofiimce^ 
forfeit  one  hundred  pounds,  and  for  the 
second  oflfence  two  hundred  pounds  to  the 
party  grieved,  and  be  disabled  to  hold  liia 
office.  Tbat  no  person,  once  delivered  by 
habeas  coipus,  shall  be  recommitted  for  the 
same  ofleace,  on  penalty  of  S^rt  hundred 
pounds. 


HABEAS. 


TtaH  evtty  p«non  eommiltiiif  traMoo  |>rivate  Kfe,  tiioiigh  Impoted  by  an  hnbaiidf 

•r  himft  ftell,  if  lie  require  it,  the  first  or  a  flitber;  bot  when  women  or  iirfnta 

week  ef  the  next  term,  or  the  first  day  of  are  brought  %ip  by  habeas  corpos^  the 

the  seMidDs  of  oyer  and  terminer,  be  in-  .  court  will  set  them  firee  from  an  wimerit* 

dieted  in  that  term  or  seseion,  or  else  be  ed  or  unreasonable  confinement,  and  witt 

ndarittfd  to   bail,  mdess  the  king's  wil-  leave  them  at  liberty  to  choose  where  they 

nesses  eannot  be  produced  at  tibat  time>  will  go. 

and  if  acquitted,  or  if  not  indicted  and  The  habeas  corpns  od  mJ^/ldeiidum  is  a 

tried  in  die  second  term  or  session,  he  shall  prerogative  writ,  and  aim,  in  regard  to  the 

be  discharged  firom  his  imprisonment  for  snbject,  is  his  writ^of  right,  to  which  he  ia 

snch  imputed  offence ;  bat  no  person,  after  entitled  to  cjr  dihito  jmatieUr,  bemg  in  natnrc 

the  assiae  shall  be  open  for  the  county  in  cf  writ  of  error  to  examine  the  legality  of 

which  he  is  detained,  shall  be  removed  by  tlic  commitment,  and  commanding  the  day, 

habeas  oorpns  till,  after  the  assises  are  the  caption,  and  cause  of  detention  to  be 

ended,  but  shall  be  left  to  the  Jnsttce  of  returned. 

the  judges  of  assise.    That  any  snch  pri*  The  habeas  corpus  cd/qdsndaw  €$  rsc^ 

soner  may  move  for  and  obtain  his  habea$  Mdam  issues  only  in  civil  cases,  and  Uea 

esrpus,  as  well  i>ot  of  the  Chancery  or  £x*  where  a  person  is  sued,  and  in  gaol,  in  some 

chequer,  as  out  ef  the  King^s  Bench  or  inferior  jurisdiction,  and  is  willing  to  have 

Common  Pleas ;  and  the  Lord  ChanceUor,  the  cause  determined  in  some  superior  coprt ; 

or  judges  denying  the  same  on  sight  of  the-  in  tills  case  the  body  is  to  be  removed  by 

vrarrant,  or  oath  that  the  same  is  refused,  hubu»  corpus,  but  the  proceedings  mus|  be 

shall  forfeit  severally  to  the  party  grieved,  removed  by  ccr^isren.    This  writ  suspenda 

the  sum  of  five  hundred  pounds.   That  this  the  power  of  the  court  below ;  so  that  if  it 

vrrit  of  habete  corpus,  shall  ran  into  the  proceeds  >ifter,  the  proceedings  are  void, 

counties  palatine,  cinque  ports,  and  other  ^'^  deemed  coram  noa  judice.     The  pro> 

privileged  places,  and  the  islands  of  Jer^  ceedings  in  the  inferior  court  are,  m  fact,  at 

scy,  Guernsey,  &c.    That  no  inhabitants  an  end;  for  the  person  of  the  defondant 

ot  England  (except  persons  contracting,  ^^^og  removed  to  the  superior  court,  they 

or  convicts  praying  to  be  transported,  or  ^^  lost  theirjurisdictioo  over  him,  and  all 

having  committed  some  capital  oflence  m  ^^  proceedings  in  the  superior  court  are  de 

the  pbce  to  which  they  are  sent)  shall  be  imco,  so  that  boil  de  nous  must  be  put  in,  in 

sent  prisoners  to  Scotland,  Ireland,  Jersey,  ^  superior  court. 

Guernsey,  or  any  phices  beyond  the  seas,  Habeas  corpus  od  ttBpmdenimm  is  where 

within  or  without  the  King's  domintoiis,  on  x  man  hath  a  cause  of  action  against  one 

Pfin  that  the  party  committing,  his  ad-  ^o  ^  confined  by  the  process  of  some  in- 

viseri,  aiders,  and  auistants,  shall  forfeit  to  ferior  court ;  in  which  case,  this  writ  is 

the  party  grieved  a  sum  not  less  than  fnt  gmnted  to  remove  the  prisoner  to  answer 

hundred  pounds,  to  be  recovered  with  treble  tiiis  new  action  in  the  court  above,  which  ia 

costs,  shall  be  disabled  to  bear  any  office  often  done  to  remove  a  prisoner  irom  the 

of  trust  or  profit,  shall  incur  tiie  penalties  prison  of  the  Fleet  into  the  King's  Bench, 

of  |}remunire»  and  sliall  be  incapable  of  the  *nd  rice  eerru* 

King's  pardon.  Habeas  corpus  ud  drliicrmdmii,  H  rsdpi. 

The  writ  of  hxbeas  corpus  being  an  hig^  exdaai,  is  a  writ  which  Ues  to  remove  a  per* 

prerogative  writ,  inues  out  of  the  King's  son  to  the  proper  place  or  county  where  he 

Bench  or  Common  Pleas,  not  only  ui  term,  committed  some  criminal  oflcnce. 

but  in  vacation,  by  a  fiat  firom  the  chief  Habeas  corpus  cdsafiffariaidam  lies  after 

justice,  or  any  other  judge;  and  runs  hito  a  judgment,  when  the  party  wishes  to  bring 

all  parts  of  the  Khig*s  dominions.    If  it  up  a  prisoner  to  charge  hun  in  execution  io 

issues  in  vacation,  it  is  usnally  retnraable  the  inferior  court. 

before  the  jud|;e  himself  who  awarded  it.  Habeas  corpus  upon  a  ufi  lies  where  the 

and  he  proceeds  by  himself  thereon,  unless  party  is  taken  in  execution  in  the  court  be 

the  term  should  mterveBC,  when  it  may  be  low. 

vetumed  in  court  Habeas  corpus  od  tut^cndmrn  lieo  to 

To  obtain  this  writ,  application  mnst  be  remove  a  person  m  confinement,  in  order  tn 

made  to  the  court  by  motion,  as  hi  the  case  give  hb  testimony  in  a  cause  depending, 

cf  all  other  prerogative  writs,    TUt  writ  These  are  all  writs,  in  civil  eases,  to  bring 

be  obt^ied  to  remove  every  the  party  mto  court  for  a  specud  purpose, 

or  perscoal  freedom  m  tad  are  mere   ordinary  proccsaca;  b«l 


HAB 

liie  gnmd  writ  by  which  the  tibetty  of 
the  subject  is  secoted,  is  that  of  the  ha- 
beas corpus  mentioned  firs^  which  is  justly 
deemed   a  palladium  of  British    liberty^ 
Its  efficacy    consists    in  the    rif;bt    that 
every  man  has  to  have  his  cause  <^com- 
roitment  publicly  stated  and  inquired  into 
by  the  lawful  judges  of  the  bnd,  accord- 
ing to  the  ordinary  rules  of  hw,  and  it 
provides  not  only  against  the  oppression 
and  cruelty,  but  -also  against  the  mdolence 
and  ignorance  of  a  government ;  for  it  is 
well  observed  by  Bbokstone,  that  under  a 
despotic  authority,  and  when  tlie  habeas 
corpu!  act  has  been  suspended,  the  unfortu- 
nate persons  who  have  been  confined  have 
been  too  ofken  suffered  to  linger,  because 
they  were  forgotten.    One  important  use 
of  the  habeas  corpus,  to  whidi  it  is  now 
daily  applied,  is  in  bringing  up  seamen  who 
have  been  impressted,  to  ascertain  whether 
they  are  subject  to  that  riaorous  authority. 
In  times  of  particular  alarm,  it  has  been  the 
practice  to  suspend  the  operation  of  the 
habeas  corpus  act,  and  it  is  to  be  (eared 
that  ministers  have  rather  sought  and  made 
than  properiy  found  a  just  occasion  for  this 
measure.    It  is  easy  to  cry  that  the  church 
and  state  is  in  danger,  and  tliere  are  enough 
ready. to  take  or  to  feign  an  alarm;  the 
habeas  corpus  act  is  suspended,  and  men 
are  taken  up  by  warrants  from  the  Secretary 
of  State,  upon  mere  charges  of  libel,  or  what 
h  inde6nitely  called  sedition,  to  give  a  co- 
lour to  the  harsh  usurpation  of  power.    In- 
stances have  been  known  where  men  so 
confined  liave   been  aftennards  released 
without  trial ;  because,  in  reality,  i|o  charge 
could  be  supported  against  them.    In  the 
ordinary  course  of  law  these  men  would  be 
entitled  to  indemnity;   but  the  minister, 
who  has  the  address  to  procure  an  indem- 
nity bill,   avoids  the    just  compensation 
doe  to  uBJnred   innocence,  and  the  man 
who  lias  been  mined  by  an  unjust  charge 
is  without  redress.    Surely,  when  these  are 
the  possible  consequences  of  a  suspension 
•f  the  habeas  corpm  act,   every  Britoii 
ought  to  resist  it    If  crimes  are  committed 
the  law  has  vigour  to  pnnisli.    The  habeas 
corpus  is  the  protection  only  of  the  innocent, 
and  they  should  never  be  deprived  of  it 

With  respect  to  removing  civil  caii^ey 
out  of  inferior  courts  by  habcaf  coipus, 
there  are  some  useful  restrictions,  such  as 
that  they  shall  not  be  removed,  if  the  debt 
or  damages  be  less  than  51,  &c. 

HABENDUM,  in  a  deed,  that  formal 
part  of  it  which  is  to  determine  what  estate 


HiEM 

dr  interest  is  granted  by  it,  the  certainty 
thereof,  for  what  time,  and  to  what  use. 
It  is  expressed  by  the  words  '<  to  have  and 
to  hold  for  such  a  term,"  &c.  It  sometimes 
qualifies  the  estate,  so  that  the  general  ex- 
tent which,  by  construction  of  law,  passes 
by  the  words  used  in  the  premises^  may  by 
the  habendum  be  controlled.  The  haben- 
dum may,  therefore,  lessen  or  enlarge  the 
estate  previously  granted,  but  it  cannot  to- 
tally contradict  or  be  repugnant  to  it  Aa 
if  a  grant  be  to  one,  and  the  heirs  of  his  body, 
habendum,  to  have  to  him  and  his  heirs  for 
ever,  here  he  has  an  estate  tail  by  tiie  grant ; 
and  by  the  habejidnm  a  lee>simple  expectant 
thereon*  But  if  it  had  been  in  the  pre* 
mises  to  him  and  his  heirs  to  liave  for  life, 
the  habendum  would  be  utterly  void:  for 
an  estate  of  inheritance  u  vested  in  him  be- 
fore the  habendum  comes,  and  shall  not 
afterwards  be  taken  away,  or  divested  by 
it  The  habendum  cannot  pass  any  thing 
that  IS  not  expressly  mentioned,  or  con** 
tained  by  implication,  in  the  premises  of 
the  deed ;  because  the  premises  being  part 
of  the  deed  by  which  tlie  thing  is  granted, 
and  consequently  that  makes  the  gift ;  it 
follows,  that  the  habendum,  whicb  only 
limits  the  cCrtsinty  and  extent  of  the  estate 
in  the  thing  given,  cannot  increase  or  mul- 
tiply the  gift,  because  it  were  absurd  to  say, 
that  the  grantee  shall  hold  a  thing  wtiich 
was  never  given  him.  See  Dbed. 
"  HABIT,  in  philosophy,  an  aptitude  or 
disposition  either  of  mind  or  body,  acquired 
by  a  frequent  repetition  of  the  same  act 

HACKLE,  an.  implement  iised  in  dress- 
ing fiax. 

HiGMANTHUS,  in  botany,  a  genus  of 
the  Hexandria  Mouogynia  class  and  order. 
Natural  order  of  Spathaceap.  Narris»i, 
Jussieu.  Essential  character:  involucre 
six- leaved,  many -flowered;  corolla  six- 
parted,  superior ;  berry  three-celled.  There 
are  eip^t  species. 

H.EMATOPUS,  the  OffMer-eatAer,  in 
natural  history,  a  genus  of  birds  of  the  or- 
der Grails.  Generic  character:  bill  com- 
pressed, the  tip  an  equal  wedge;  nostrils 
linear;  tongue  about  a  third  part  of  tlie 
longtli  of  the  bill;  toes  three;  all  phused 
forwards,  the  outer  one  joined  to  the  mid- 
dle by  a  strong  membrane.  This  bird  is 
sixteen  inches  in  length,  and  about  the  siie 
of  a  crow ;  it  is  to  be  met  with  on  almost 
every  sea-shore,  and  is  rather  common  in 
Great  Britain,  particutoriy  on  the  Western 
coast.  In  the  winter  season,  these  birds 
arc  seen  in  considerable  flockS|  bfit  m  sum- 
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■ler,  only  in  imin.  Tht  female  prepim  mprinng diowen  of haiL  inwfaieh  thelMdl- 
no  Mtt,  but  depoaita  her  egga  oo  the  Mked  atonea  were  of  extnordimy  neputade. 
ahore,  a  Kttle  above  high-water  naik.  If  Of  these  we  oMntion  one  or  two,  aaid  t» 
the  oyt ter-eatcher  be  taken  yoong,  it  ia  have  happened  u  oar  own  coontry. 
tamed  with  great  ease,  and  will  aecompaay  "  Dr.  Halley,  and  otheia  also,  relate,  that 
the  docks  to  the  ponds,  and  the  poultry  in  m  Cheshire,  Lancaahire,  dec,  April  S9th, 
general  to  their  rooats.  The  general  food  1697,  a  thick,  black  clond,  cennng  from 
of  these  birda,  in  their  natnral  state,  con*  Camanronshire,  disposed  the  vapowa  to 
alats  of  ahell4sh ;  they  will,  with  astonisb-  congeal  in  such  a  manner,  that,  for  abont 
ing  ease,  force  the  lunpet  from  the  rock,  the  breadth  of  two  milea,  which  waa  the  li- 
DOtwithatandingiUtenaciona  hold,  and,  on  nit  of  the  clood,  in  its  ^ngnm  fw  the 
perceiving  tlie  slightest  aperture  of  ita  apace  of  sixty  mileiy  it  did  inconceivable 
ahella  by  an  oyster,  they  insert  their  biUa  in  damage ;  not  only  killing  all  sorU  of  ibwla 
it  with  adffliimble  dexterity,  and  tear  the  nnd  other  small  anunals,  bat  aplittmg  trees, 
tenant  from  his  mansion.  See  Avea,  Phte  knocking  down  horaea  and  men,  and  even 
VII.  fig.  6.  ploughing  up  the  earth;  so  that  the  hail- 

H£MATOXYLUM,  in  botany,  a  genua  atonea  buried  tbemaelvea  under  gronnd,  an 
of  the  Decandria  Monogynia  class  awl  oi^  inch  or  an  inch  and  a  half  deep.  The  hail« 
der.  Natural  order  of  LomeatacesB.  Le-  itones,  many  of  which  weighed  five  ounces^ 
gominoaw,  Jussien.  Essential  character:  and  some  half  a  pound,  and,  beiog  five  or 
calyx  five-parted;  petals  Ave ;  legume  bn-  «x  inches  about,  were  of  various  figures ; 
ceolate;  valves  boat-sluped.  Tliereisbut  tome  round,  others  half  round;  some 
one  species,  tBtz.  H.  campecheiuum,  log-  amooth,  others  embossed  and  crenated ;  the 
wood,  blood-wood,  or  campeche-wood.  icy  substance  of  them  was  very  traaspa- 
Thia  tree  grows  natarally  in  tlie  bay  of  rent  and  hard,  but  there  waa  a  anowy  ker- 
Campeche,  at  Honduras,  and  many  parts  of  i^^  in  the  middle  of  them, 
the  Spanish  West  Indies,  where  it  fre*  ''In Hertfordshire, May 4,  the  same  year, 
qnentty  rises  to  fimp«nd-twenty  feet  m  after  a  severe  storm  of  dmnder  and  light* 
height.  ning»  a  shower  of  hail  succeeded,  which  &r 

HEMORRHOIDS,  or  Piles.  See  M»t  exceeded  the  former ;  some  persons  mtn 
siciNB.  killed  by  it,  and  their  bodies  beaten  all 

HERUCA,  in  natural  history,  a  genua  black  and  bhie;  vast  oaks  were  aplit,  and 
of  the  Vermes  Intestina  choa  and  order,  fields  of  rye  cut  dovm  as  with  a  scythe* 
Body  round,  the  fore-part  two-necked,  and  The  stones  meaanred  from  ten  to  thirteen 
aurroonded  with  a  single  row  of  prickles,  or  fourteen  inches  about  Their  figurea 
without  any  proboads.  Only  one  species  were  various,  some  oval,  others  picked,  and 
ia  mentioned  by  Ginelin,  eix.  *e  H.  muris,  aome  flat"  PhU.  Trans.  Number  229.  See 
which  inhabits  the  intestines  of  the  mouse,    Mbteorolooy. 

and  is  distinguished  fkom  the  genua  Echi-       HAILING,  in  naval  language,  the  sahi* 

•  nofiiynchuB,  by  being  destitute  of  the  re-   tation  or  accosting  a  ship  at  a  distance, 

tractile  proboscis.  vrhich  ia  usually  perfpruMd  vrith  a  speaking- 

HA nu  in  natural  history,  a  meteor  gene-  trumpet:  tiie  first  exchunation  is  *'hoa, 
rally  defined  froten  rain,  but  difiering  from  the  ship,  a  hoay,**  to  which  she  replies  ^  hoi- 
it,  in  that  the  hailstones  are  not  formed  of  loa  ;**  then  foUow  the  requisite  questiona 
single  pieces  of  ice,  but  of  many  little  spbe-   and  replies. 

rules  agglutinated  together;  neither  are  HAIR,  small  fihunenta  ianiing  out  of  the 
theae  spherules  all  of  the  same  consistence ;  pores  of  the  skins  of  animals,  and  acrvu^ 
aome  of  them  being  liard  and  solid,  like  most  of  them  as  a  tegument  or  covering, 
perfoct  ice;  others  soft,  and  mostly  like  In  lieu  of  hair,  the  nakednesa  of  .aome  ani« 
anow  hardened  by  a  severe  frost  Hail-  mala  is  covered  widt  featheia,  wool,  scaka, 
stone  has  a  kind  of  core  of  this  soft  matter ;  ^c.  Hair  is  found  on  all  parts  of  the  fan* 
but  more  firequently  ttie  core  is  solid  and  man  body,  except  the  soles  of  the  leet  and 
hard,  while  the  outside  is  formed  of  a  softer  the  palms  of  the  hands;  but  it  grows  longcat 
maner.  Hailatonea  assume  various  figures,  on  the  head,  chin,  breast,  in  the  armpits, 
being  sometimes  round,  at  other  timea  py-  dec  It  is  known  that  every  hair  does  pn>- 
lamidal,  crenated,  angular,  thin,  ai^  flat,  perly  and  truly  live,  and  receive  nutriasesit 
and  sometimes  stellated  with  six  radii,  like  to  fill  and  diftend  it  like  the  other  parta ; 
the  smaU  crystals  of  snow.  Natnral  hiato-  urhich  they  argue  hesice,  that  the  nioia  do 
fiana  fomirii  oa  with  various  accounU  of  not  tan  grey  in  aged  penona  aooncr  than 
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the cKtnimtiMt bnt  flitwboU  dangttco-  tHicial  carl,  wad  di^MMtiiigU  radNrtafii^ 

lour  at  once,  and  the  like  ii  ohierped  in  ileymd  the  smallncn  making  its  curt  ef  too 

beyi,  &c ;  wfaieh  ibom,  that  there  i^  a  di*  than  doraticMi.    Iti  length  should  be  about . 

feet  coinmonioation,  and  that  all  the  paiH  twenty^fiTe  inches ;  the  more  it  fidls  short 

are  aflfected  alike.    It  may  be-  observed,  of  tfaL%  the  less  valne  it  bears, 
however,  that,  in  propriety,  the  lift  and        j^  scarceness  of  grey  and  white  hau>, 

growth  chT  hairs  is  of  a  different  kind  Aom  |um  pot  the  dealers  in  that  commodity  npon 

that  of  the  rest  of  the  body,  and  is  not  im«  the  metiiods  of  redadng  other  colonrs  to 

mediately  derived  therefrom,  or  recipro«  these.'    Thi»  is  done  by  spreading  the  hair 

cated  therewith.    It  is  rather  of  the  nature  to  bleadi  on  the  grass  like  Imen,  after  first 

of  vegetatien.    They  grow  as  plants  do  oat  washing  it  oot  in  a  bleaching  water :  this 

oftheearth;  or,  as  some  pbots  shoot  from  ley,  witti  the  force  of  the  son  and  ab,  brings 

thepartsof  others,  from  which  thfmghth^  thehairto  so  perfect  a  wliiteness,  thatthe 

draw  their  iioarisbment,  yet  each  has,  as  it  n^Mt  experienced  penMm  may  be  deceived 

were,  itsseveral  life,and  a distmct  economy,  therein ;  there  being  scarce  any  way  of  de- 

Thqr  derive  their  foodfrom  some  juices  in  tecting  the  artifice,  bat  by  boihiig  and  dry- 

the  body,  bat  not  from-the  nvtritioos  juices ;  fng  it,  which  leaves  the  hair  of  the  oaloor  of 

whence  th?y  may  live  though  the  body  be  a  dead  walnut-tree  leaf.    Hahr,  like  wool, 

starved.  may  be  dyed  of  any  cohmr. 

The  haira  ordinarily  appear  round  or  cy-  Hah*  vrhidi  does  not  curl  or  buckle  natu- 
Imdrical  j  but  the  microscope  also  discovers  ndiy,  ia  brought  to  it  by  art,  by  first  boil- 
trianguUu'  aod  square  ones,  which  divenity  jog,  and  then  baking  it,  in  the  follovring 
of  figure  arises  fiom  that  of  the  pores,  to  manner :  after  having  picked  and  sorted 
^hich  the  hairs  always  accommodate  them-  the  hair,  and  disposed  it  in  parcels  accord- 
selves.  Their  length  depend*  on  the  quan-  ing  to  lengths,  they  roll  them  op,  and*  tie 
tity  of  the  proper  humour  to  feed  them,  them  tight  down  upon  little  cylindrical  ia- 
and  their  colour  on  the  (quality  of  that  Im-  straments,  eitlier  of  wood  or  earthen  ware, 
mour :  whence,  at  different  stages  of  life,  «  quarter  of  imb  inch  thick,  and  hollowed  a 
the  colour  usually  diffen.  Their  extremi-  uttle  in  the  middle,  called  pipes;  in  which 
ties  split  into  two  or  three  branches,  espe-  state  they  are  put  m  a  pot  over  the  fire, 
dally  when  kept  dry,  or  suffered  to  grow  there  to  boil  for  about  two  houfs.  When 
too  long;  so  that  what  appears  only  a  sm-  taken  oot,  they  let  them  dry ;  and,  when 
gl^  hair  to  the  naked  eye,  seems  a  brush  to  dried,  they  spread  them  on  a  sheet  of  brown 
the  microscope.  The  hair  of  a  moose,  view-  paper,  cover  them  with  another,  and  thus 
ed  by  Mr.  Dertiam  with  a  microscppe,  send  them  to  the  pastry-cook,  who,  making 
seemed  to  be  one  single  transparent  tube,  a  crust  or  coffin  around  them,  of  commmi 
with  a  pith  made  up  of  fibrous  substances,  paste,  sets  them  in  an  oven  till  the  crust  is 
running  in  dark  Imes,  hi  some  hairs  trans-  about  tliree-fburtlis  baked.  The  end  by 
versely,  in  others  spirally.  The  darker  which  a  hair  grows  to  the  head,  is  called 
madnUaiy  parts  or  lines,  he  observes,  were  the  head  of  the  hau*;  and  the  dther,  with 
no  other  tlnn  small  fibres  coi\volved  roimd,  which  tliey  begin  to  give  the  buckle,  the 
and  lying  closer  together  than  in  the  other  point.  Formerly  the  peruke-makers  made 
parts  of  ffie  hair;  they  run  from  the  bottom*  no  difierence  betweeu  the  ends,  but  curled 
to  ^the  top  of  the  hair,  and,  he  imagines,  and  wove  them  by  either  indifferently ;  but 
may  serve  to  make  a  gentle  evacuation  cf  this  made  them  unable  to  give  a  fine  buckle ; 
some  humour  out  of  the  body:  hence,  the  hair  woven  by  the  pomt  never  taking  a 
lair  of  hairy  animals,  tUs  author  suggests,  right  curt. 

may  not  only  serve  as  a  fence  agahist  cold,  Hav  is  also  used  in  varioos  other  arts  and 
&c.,  bsrt  as  an  organ  of  insensible  perspira-  mamUkctures :  in  particular,  the  hair  of 
tion.    Hair  makes  a  very  considerable  arti-    beavers,  hares,  conies,  &c.  is  the 


de  in  commerce,  especially  since  the  mode  matter  whereof  hats  are  made.    Spread  on 
9f  perukes  has  obtained.    The  hair  of  the  the  ground,  and  left  to  putrify  on  corn- 
growth  of  the  northern  countries,  as  Eng-  lands,  hair,  as  aU  other  ammal  substances, 
hnd;  drc  Is  valaed  much  beyond  that  of  wiz,  horns,  hoofs,  blood,  &c.  proves  good , 
the  more  southern  ones,  as  Italy,  Spam,  the  manure. 

south  party  of  France,  &c.    The  merit  of  Tliis,  like  every  part  of  the  ammal  sys- 

good. hahr  ^msbts  in  its  bemg  well  fed^and  tem,  has  been  chemically  analysed,  and  has 

nehher  too  coarse  nor  too  slender;  the  big-  been  found  to  contain  a  large  portion  of  ge- 

rendariBg  it  test  swceptible  of  the  ar-  latfaiey  which  vmj  beie^aritad  ln»  it  by 
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iMiluif.    It  then  becomes  brittle,  tliie  gelt«  compmuid  fUmtn,'  witb  boflow  oi^fhmitfK 

tine  iMiDg  tbe  principal  cane  of  iu  mpple-  shaped  floretSy  they  are  terainated  n  two 

neas  and  toughness.    FVom  some  exptti-  crooked  points. 

ments  by  Mr.  Hatchett»  it  is  inferred  that  Hau^s  btrnM^  a  measure  of  lei^^,  be* 

the  hair  which  loses  its  cnrl  m  moist  we»>  ing  the  forty -eighth  part  of  an  indi. 

ther,  and  which  is  softest  and  most  flexiblOt  IIAKE,  m  iditliyolog]!^  the  English  name 

is  that  which  yields  its  gelatine  most  rea^  of  the  gadns,  with  two  fins  on  the  bacicy  and 

dily;  whereas  strong  and  eUstic  hair  yields  the  nnder-jaw  loQgest.    It  grows  to  two 

it  with  the  greatest  difficnlty,  and  in  the  feet  or  more  iu  length,  bnt  is  the  sicndercol 

emalleit  proportion.    By  an  experiment  of  of  all  the  gadi.    Sm  Oaous. 

Berthollet%  1,15S  parU  of  hair  yielded  HALBARD,  or  Halbxrt,  in  the  art  of 

Carbonate  of  ammonia..........  90  war,  a  well-known  weapon,  carried  by  the 

Water 179  seijeants  of  foot  and  dngoons.    It  is  a  sort 

Oil .f88  of  H>ear,  the  shaft  of  which  is  abont  five 

Casts S71  feet  long,  and  made  of  ash  or  other  wood. 

Coal • St4  Its  head  is  armed  with  a  steel  point,  edged 

1^  on  both  sides,  not  nnlike  the  point  cfa  two* 

s=3  edged  sword :  bat  besides  this  shaip  point, 

The  oil  was  aohible  in  alcohol,  bomt  with  which  is  u  a  Kne  with  the  shaft,  there  is  a 

brilliancy,  and  with  scintillations  like  the  cnm  piece  of  steel,  flat  and  pomted  at  both 

hair  itself.    The  coal  was  attracted  by  the  ends ;  hot  generally  witii  a  cutting  edge  at 

magnet,  which  protes  it  contains  iron.  The  one  extremity,  and  a  bent  sharp  pomt  at 

alkalies,  at  a  boiling  heat,  dissolve  hair,  und  tbe  other;  so  tiiat  it  serves  equally  to  cat 

Ibrak  with  'it  an  animal  soap.    Sniphorie  down,  or  push  withaL    It  is  aho  nsefiil  in 

acid  dissolves  hair,  with  the  aid  of  heat,  determining  the  groond  between  the  innkS| 

Hair  b  nsnally  distinguished  into  varioas  and  in  adjusting  the  files  of  a  battaKon. 

kinds:  the  stiffest  and  strongest  b  called  HALE,  in  ihe  sea  langange,  signifies 

bristies,  soch  as  that  on  the  backs  of  swine  puU ;  as  to  hale  up  is  to  pull  op ;  to  hale  ns 

When  remarkably  soft  and  pliable,  it  b  de*  or  out,  is  jto  pull  in  or  oat    To  over4iale  a 

Bommated  wool,  as  tiiat  on  sheep ;  and  the  rope,  is  tohale  it  too  stifiT,  or  to  hale  it  the 

finest  of  all,  is  called  down.    From  wool  contrary  way. 

more  than  half  its  weight  of  oxalic  add  is  HALES  (Stipbbm),  D.D.  in  biogm^ 

obtained.    Feathers  possess  similar  proper-  pby»  >n  eminent  natural  phihiaopher  and 

ties  to  those  of  hair;  the  quHl  is  composed  excellent  parish  clergyman^  was  sixth  son  ef 

of  coagulated  albumen,  but  no  getetine.  Thomas  Hales,  Esq.  of  Beckesboom,  m 

Muriatic  add  dissolves  hair,  and  the  sola-  Kent,  where  he  was  bom  hi  1677.    At  the 

tionis  very  like  a  solntion  of  ghm  in  the  uge  of  nineteen  he  was  entered  a  pensioner 

«ame  acid.   When  phinged  into  add,  in  the  of  Bene't  CoOege,  Cambridge,  of  which  he 

state  of  gas,  it  is  very  soon  converted  into  was  elected  a  fellow  ui  iTOt.    He  after> 

a  pulp.  wards  proceeded  M.A.  and  entered  mto 

Haib,  or  Down,  tf  pknit^  a  geneml  holy  orders.    During  his  reaidenoe  at  Cam* 

tenn,  expressive  of  all  the  hairy  and  glan-  bridge  he  distinguished  himself  by  his  dili- 

dolarappeaianceaon  thesuriaceorphmti,  gout  researches  mto  various  blanches  of 

to  which  they  are  supposed  by  naturalists  natural  knowledge,  particulariy  botany  and 

to  serve  the  double  purpose  of  defensive  anatomy.    In  these  studies  he  had  for  an 

weapons  and  vessela  of  secretioB.    lliese  associate    WilUam    Stukeley,    ufterwards 

hairs  are  minute  threads,  of  greater  or  lem  Bf .  D.  and  an  enunent  antiquary.    A  turn 

length  and  solidity,  sobm  of  £em  visible  to  of  novel  and  ingenious  experiments,  and  of- 

the  naked  eye,  wfailrt  others  are  renderad  mechanical  inventioBS,  early  charaeteriaed 

visible  only  by  the  help  of  glasses.    Exn-  Mr.  Hales,  and  a  contrivance  for  obtaiau^ 

Bsined  by  a  microecope,  ahaost  all  the  parts  u  prepaiation  of  the  lungs  in  lead  with  the 

of  plants,  partioularty  tbe  young  stalks  or  construction  of  a  planetarium  upon  the 

stCBM,  appear  covered  with  hairs.    Hairs  Newtonian  system  of  astronomy,  are  men* 

on  the  sttifiice  of  plants,  present  themselves  tioned  among  the  products  of  his  skill  at 

under  various  fivms;   in  the  legnmiaena  this  period.    In  1710  he  was  presented  ta 

pbmts,  they  are  generally  cylindric;*  in  the  thepeipetnalcuracyofTeddingtoi^hiMiil* 

maUow  tribe,  terminated  in  a  point ;  In  diesex.    Not  long  after  he  vacated  his  lei- 

agrimony,  shaped  like  a  fishhook ;  In  net-  lowshipbyacceptingthelivragofPortlock, 

tie,  awl'Shaped  and  Jointed^  and  in  soma  »  SoaamCihlray  whUh  he  aschaived  for 
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tl»t  of  Farringdoo,   in  Hampshire.     He  logr,  at  the  force  and  celerity  wirii  wludi 
then  manrted  the  daoghter  of  a  clergyman,  the  blood  Is  propelled  in  the  arteries,  its 
who  died  after  two  years,  leaving  no  issue,  retardatioii  ia  the  capillary  vesseb,  the  area 
Henceforth  he  lived  entirely  as  a  single  of  the  heart,  and  the  weight  of  blood  sns- 
man,  devoting  himself  entirely  to  science,  talned  by  it,  the  effects  of  respiration,  and 
and  objects  of  public  ntiltty.    In  1717  he  the  alteration  of  air  by  breatlun?,  &c.    His 
was  electedg  member  of  the  Royal  Society,  enqniries  concerning  the  urinary  calcnlus 
and  in  the  following  year  he  read  before  relates  to  its  chemical  composition,  and  to 
that  body  an  account  of  some  experiments  the  means  of  dissoMm;  it ;  of  which,  sng- 
conceming  the  effect  of  the  son's  heat  in  gested  by  bim,  is  fixed  air,  or  that  produced 
raising  the  sap  in  vegetables.    The  fartlier  by  sulphnric  acid  and  fixed  alk.ili  in  a  state 
prosecution  of  these  experiments  gave  rise  of  effervescence.    He  also  proposes  injec- 
to  an  excellent  work  published  in  1727,  tions  into  the  bladder,  and  gives  a  rontriv- 
entitled  "  Vegetable   Statics,  or  an   ac-  ance  for  that  purpose.    This  sifbject  he 
count  of  some  Statical  Experiments  on  afterwards  pursued  more  particnlarty,  and 
the  Sap  of  Vegetables;    bein^  an  Esny  published  an  acooont  of  aome  experiments 
towards  a  Natural  History  of  Vegetation  :  on  Mre.  Stephens's  celebrated  medicines,^  in 
also,  a  Specimen  of  an  Attempt  to  ^amlyse  1740.    The  reputation  of  this  worthy  man 
the  Air  by  a  variety  of  Chemico-Statical  kept  pace  with  his  useful  labonn.    In  1732 
Experiments,  whidi  were  read  jit  several  he  was  appointed  one  of  the  trustees  for 
Meetings  before  the  Royal  Society,"  8vo.  settling  a  colony  in  Georgia ;  and,  in  17SS, 
TUi  piece  is  justly  esteemed  a  model  of  the  University  of  Oxford  presented  hint 
experimental  investigation.-   Haller  charac-  with  the  degree  of  D.  D.    He  performed  a 
tenses  it  as  ^  liber  eximns,  enjns  paucissimos  valuable  service  to  the  health  and  morals  of 
habemnsssmnlos  qui  totiespotioslegi  volet,  ,  the  poor,   by  printing,  anooimoosly,  ''A 
quam  decer|H.''    It  begins  by  ascertaining  FViendly  Admonition  to  the  Drinkers  of 
the  vast  quantity  of  watery  hmuonr  per^  Oin,  Brandy, and  other  Spirituous  Liquors,* 
q>hred  by  plants,  sometimes  equalling  their  which  has  been  several  times  reprinted  and 
whole  weight  in  a  single  day.    It  then  spe^  distributed   gratis.     In  1739  he   printed 
cifies  the  power  with  which  they  attract  ^  Philosophical  Experiments  on  Sea  Water, 
the  nutritions  jnice  through  their  capiDary  Com,  Flesh,  and  other  Substances,"  8vo. 
tubes,  and  considers  the  lateral  motion  of  chiefly  intended  for  the  use  of  navigators. 
this  jnice  from  tnmk  to  branches,  and  vice  A  paper  on  a  similar  subject,  and  the  soln- 
versa.    It  disproves  any  proper  circulation  tion  of  the  stone  in  the  bladder  obtained 
of  this  fluid,  but  establishes  its  ascent  dnr-  him,  in  the  same  year,  the  gold  medal  from 
ing  the  -day,  and  descent  during  the  night  tlie  Royal  Society.    One  of  the  most  usefitl 
Hie  leaves  are  proved  to  be  inspiratory  or-  of  Dr.  Hales*  invention  was  that  of  venti- 
gans,  both  of  air  and  water.    Iliere  are  latorsfor  renewing  the  air  in  mines,  prisons, 
besides  a  number  of  curious  remarks  upon  hospitals,  and  holds  of  ships,  which  he  dis- 
the  vegetable  system,  as  well  as  open  the  closed  to  tlie  Royal  Society  in  1741.    Some 
constitntion  of  atmospherical  air,  into  which  years  afterwards  his  machines  were  fixed  on 
he  was  one  of  the  experimental  enquirers,  tlie  Savoy  and  Newgate  Prisons,  to  the 
His  experiments  upon  air  relate  indeed  great  benefit  of  the  persons  confined  in 
solely  to  its  generation  and  absorption,  its  them,  among  whom  the  progress  of  the  gaol- 
elastic  and  non-elastic  states,  and  do  not  fever  was  much  diminished.    His  plans  for 
proceed  to  the  discovery  of  any  of  those  producing  a  free  circulation  of  air  were 
species  of  air  or  gases  which  have  so  much  also  applied  by  him  fbr  the  cleansing  and 
engaged  the  attention  of  modem  philoso-  preservation  of  com :  for  the  former  pur- 
phers,  though  they  manifestly  led  to  such  pose  he  invented  a  machine  called  a  back- 
discoveries.    A  second  edition  of  this  work  heaver,  which  he  described  in  the  Gentle- 
appeared  in  1731,  and  in  1733  he  published,  man's  Magaaine  for  1745  and  1747.    His 
as  a  kind  of  sequel  to  it,  his  '*  Statical  Es-  attention  to  medical  subjecti  was  fiuther 
says,  containing  Haemastatics ;  or  an  Ac^  evinced,  by  a  paper  read  before  the  Royal 
count  of  some  Hydraulic  and  Hydrootatical  Society,  in  describing  a  method  fbr  convey- 
Experiments  made  on  the  Blood  and  Blood-  hig  liquors  into  the  abdomen  after  tapping ; 
venels  of  Animab :  abo,  an  Account  'of    by  some  experiments  and  observations  on 
aome  Experimentson  Stones  in  the  Kidneys  tar-water;  and  a  detection  of  some  falla- 
•nd  Bladder,  ftc"    In  thii  he  discussed  clous  boasts  concei;n(ng  the  efficacy  of  • 
some  luadanenfal  points  nslative  to  physio-  lithontriptic,   called  the  liquid  shelL     A 
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•ennon»  which  he  preached  before  the  Col-  Halet,  D.  D.  F.  R.  S*  m  geimi  of  the  Dode* 

lege  of  Phyadeni,  in  1751*  on  Dr.  Crown's  eandrin  Moaogynia  cbn  and  order.    Na- 

foundation,  contains  some  corioiis  phyiiolo-  ton!  order  of  Bicomes,    Gm^canae,  Jus- 

gical  reoarks  rflatife  to  the  benevolence  of  sieo.      Essential   character:    calyx  fear- 

the  Deity,  as  displayed  in  the  human  frame,  toothed,  superior;  corolla  four-deft ;  nut 

His  literary  honours  were  augmented  in  quadrangular,  with  two  seeds.    There  are 

1753,  by  Ills  election  as  a  foreign  member  two  species,  va,  H.  tetIapte^^  four-winged 

of  die  French  Acadennp  of  Sciences,  in  the  halesia,  or  snow-drop  tree ;  and  H.  dqitera, 

room  of  Sir  Hans  Sloime.  two-winged  hakiia.            ^ 

Dr.  Hales,  though  he  spent  his  time  in  HALF  mgrk^  a  noble,  or  six  shilling* 

retirement  alTeddington,  was  not  unknown  and  eightpence. 

to  many  persons  of  rank,  whom  he  visited  Half  moon,  in  fortification,  an  outwork 
and  received  at  his  house  with  all  the  sim-  composed  of  two  ftces,  forming  a  salient 
plicity  of  liis  modest  and  unaffected  charac-  angle,  whose,  gorge  is  in  form  of  a  crescent, 
ter.  Frederick,  Prince  of  Wales,  honoured  or  half-moon:  whence  the  name, 
himself  with  frequent  calls  upon  the  philo-  HALIOTIS,  in  natural  hbtory,  the  ear- 
sopber,  his  neighbour,  whom  he  delighted  to  shell.  Animal  a  limax:  shell  univalve,  di- 
surprise  in  his .  experimental  researches,  lated,  ear-shaped,  with  a  longitudinal 
At  the  death  ofthat  prince  he  was,  without  row  of  orifices  along  tiie  sni&cei  spird 
any  solicttationy  made  clerk  of  the  closet  to  Itteral,  and  ilmost  concealed.  There  are 
the  Princem  Dowager.  It  was  hinted  to  nineteen  species,  of  which  H.  tnbercuhita 
him  that  there  was  an  intention  of  present-  is  described  by  Mr.  Donovan  as  a  native  of 
ing  him  to  the  canonry  of  Windsor ;  but  lie  this  country.  The  shell  is  subovate,  the 
desired  to  be  excused  accepting  a  promo«  outside  tnmsversely  grooved,  rugged,  and 
tion,  which  might  have  broogfat  with  it  tubercufaite.  The  inside  is  like  mothero^ 
obligations  of  spending  his  time,  interfering  pearl.  It  inhabits  the  sea  near  Quemsqr, 
with  the  phm  which  for  so  many  years  he  and  is  likewise  frequently  cast  up  on  the 
had  adopted.  His  parochial  duties,  and  southern  shores  of  Devonshire.  When  liy- 
the  uninterrupted  pursuit  of  his  useful  stu*  ing  it  adheres  to  rocks.  According  to  Pen- 
dies,  continued  to  occupy  him  to  an  ad-  nant  this  was  the  sea-ear  of  Aristotfe. 
vanced  period  of  liTe,  during  which  he  was  HALXi,  in  architecture,  a  huge  room  at 
never  forsaken  by  his  habitual  cheerfulness  -  the  entrance  of  a  fine  house  and  pulaoe. 
and  serenity  of  mind,  sost^ed  by  tempo-  Hall  is  also  a  public  building  or  court  of 
ranee,  piety,  and  conscious  worth.  He  seems  justice,  as  Westminster-hall,  Ouild-liall,  a 
to  have  passed  through  life  without  an  company's  hall,  drc.  In  Westmmster4iaU 
enemy,  and  perhaps  the  annals  of  biogra-  are  held  the  Courts  of  Ring's  Bench, 
phy  cannot  produce  a  character  more  mark-  Common  Pleas,  Chancery,  and  Exchequer, 
ed  by  the  union  of  bhimelessness  with  ac-  UALLERIA,  in  botany,  so  called  firom 
tive  benevolence.  Pope  has  recorded  thf  Anions  Albert  Ualler,  a  genus  of  the 
"  Plain  Parson  Hales*'  as  his  model  of  sin-  Didynamia  Angiospennia  dass  and  order, 
cere  piety.  Haller  describes  him  as  Natural  order  of  Penonatae.  Scrophukris, 
^  pious,  modest,  indefiitigable,  and  bom  Jussieu.  Essential  character :  calyx  trifid ; 
for  the  discovery  of  truth."  He  died  at  corolla  quadrifid ;  filaments  logger  than  the 
Teddington,  in  January,  1761,  in  his  eighty-  coroUa;  berry  inferior,  two-celled.  There 
fourth  year,  and  was  buried  under  the  is  but  one  species,  «tz.  U.  lodda,  Afimn 
tower  of  the  church  which  he  had  rebuilt  fly-honeysuckle,  a  native  of  the  Cape, 
at  his  own  expence.  The  Princess  of  Wales  HALLIARDS,  in  sea  famguage,  the 
erected  a  monument  to  him  in  Westminster  ropes  or  tackles  usually  employed  to  hoist 
Abbey,  in  the  Latin  inscription  of  which  or  lower  any  sail  upon  its  respectivo  masts 
the  reader  will  be  surprised  to  find  nothing  or  stay. 

recorded  of  him  but  that  he  was  her  chap-  HALX),  in  physiology,  a  meteor  in  the 
lain.  But  the  reception  his  works  met  with  form  of  a  luminous  ring  or  circle,  of  van- 
throughout  Europe,  into  the  principal  hm-  ous  cokwrs,  appearing  round  the  bodies  of 
goages  of  which  they  were  trans]|ted,  vriU  the  sun,  moon,  or  stan.  See  Mbtboboloot. 
sufficiently  perpetuate  his  fome  as  a  philo-  HALORAGIS,  io  botany,  a  genus  of 
sopher.  the  Octandria  Tetragynia  class  and  order. 

HALESIA,  in  botany,  so  named  in  ho-  Natural  order  of  Calycanthemse.    Onagnr, 

now  of  the  learned  and  venerable  Stephen  Jussieu.    Essential  character :  calyx  four^ 
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tk^  foperior;  petals  Ibnr;  drupe  diy^  gindly  kept  in  a  hamper,  tn  Ibcii^pm0 ;  the 

incloning  a  Iber-celled  ont    lliere  are  two  etiier  wriCi,  relating  to  meh  matten  wbefe« 

■pedes,  eis.  H.  prostiata  and  H.  cereodia.  in  the  erown  is  iiDmediately  or  mediately 

HAMAMBUft  la  botanyi  a  gemis  of  eoaeemed,  were  preserved  in  a  little  sack 

the  Tetramlria  Digyma  dass  and  order,  or  bag,  in  ptma  hogm ;  aod  tbeaoe  arises 

Natural  order  of  Berberides,  Jussieo.    Es>  tbe  distiiietion  of  the  himaper  oflBce,  and 

■ential  character:  ia?oliicre  three-leaved ;  petty  bag  office ;  both  of  which  bdong  to 

perianthers  ibar4eaTed;  petals  Ibnr;  net  the  common  law  comt  in  Chancery 

two-homed,  two-celled.    I^Mf*  »  only  one  HAND.    See  Am  atomy. 

apedes,  dz.  H.  virginica,  witen  haaeL  Hand  breadth^  a  measore  of  three  inches. 

HAMULI  A,  in  botany,  so  called  from  By  this  standard  the  height  of  horses  is  es- 

Jean  Baptiste  do  Hamd  da  Moncean,a  tiroated. 

gems  of  the  Pentaadria  Moaogynia  class  Hamd  ck^  an  instrument  formed  of  two 
and  order.  Natural  order  of  RuUacesB,  Jos-  drcnlar  pieces  of  iron,  each  fixed  on  a 
den.  Essential  character:  corolla  five,  hinge  on  the  ends  of  a  very  short  iron  bar, 
deft;  berry  five-cdled,  inferior,  many-  which  being  locked  over  the  wrists  of  a 
seeded.  Tbere'are  foorspcdes,  aU  natives  jnaleiaetor,  prevents  his  using  hb  hands. 
of  the  West  Indies.  Hand  s/nAret,  wooden  levers  used  at  sea 
'  HAMMER,  a  wdl  known  tool  used  by  to  traverse  the  ordnance,  or  to  turn  the 
mechanics,  consisting  of  an  iron  head,  fixed  windtass  in  weighing  up  the  anchor,  &c.  They 
cross-wise  upon  a  handle  of  wood.  are  more  commodious  than  iron  crows,  be- 
There  are  several  sorts  of  hammers  used  cause  their  length  allows  a  better  poize, 
by  bfaKrksmiths ;  as,  1.  The  hand-hammer.  Hands,  in  heraldry,  are  borne  in  coat- 
which  is  of  si^cb  wdght  that  it  may  be  armour  dexter  and  sinister,  that  is,  right- 
widded  or  governed  with  one  hand  at  the  and  left,  expanded  or  open.  These  arc 
anvil,  f .  Tlie  up-hand  dedge,  used  with  the  most  necessary  parts  of  the  human 
both  hands,  and  sddom  lifted  above  the  body,  as  they  serve  to  express  all  sorts 
head.  S.  The  about-sledge,  which  is  the  of  actions,  and  even  our  very  thoughts  and 
biggest  hammer  of  aH,  and  hdd  by  both  desigtas;  thus  joining  of  hands  Is  an  univei^ 
hands  at  the  farthest  end  of  the  Iiandle,  and  sal  token  of  friendship,  and  chippim^  of 
being  swung  at  arms-length  over  the  head,  hands  a  generd  mark  of  applause. 
Is  made  to  fidl  upon  the  work  with  as  heavy  HANKS,  in  navd  affiurs,  are  wooden 
a  blow  as  posdble.  There  is  also  another  rings  fixed  upon  the  stays  to  confine  st^- 
hammer  used  by  smiths,  called  a  rivetting-  sdls  at  difierent  distances.  They  are  m 
hammer,  which  is  the  smallest  of  all,  and  is  place  of  groraets,  being  more  cooveni- 
addom  used  at  the  forge,  unless  upon  smdl  ent  as  wdl  as  of  a  later  invention.  They 
work.  are  fbrmed  by  bending  a  tough  piece  of 
HAMMOCK,  in  navd  affiurs,  a  piece  of  vroodmto  ttie  form  of  a  wreath,  and  fitttoied 
hempen  doth  six  feet  long  and  three  fetet  at  the  two  ends  by  means  of  notches,  there- 
wide,  gathered  together  at  the  two  ends  by  by  retdmng  their  cireular  figure  and  dasti- 
means  of  a  due,  and-  dung  horisontdly  m-  dty,  whereas  the  gromets,  which  are  fona- 
der  the  deck,  formmg  a  receptacle  for  a  ed  of  rope,  are  apt  to  relax  in  warm  wea- 
tied.  lliere  are  about  from  fourteen  to  ther,  and  which  adhere, 
twenty  inches  in  breadth  allowed  between  HANSE  iMsns,  port-towns  of  Germany, 
the  decks  for  every  hammock  in  a  ship  of  of  which  Lnbec  and  Hamburgh  were  the 
war.  In  preparing  for  battle,  the  ham-  chief.  They  were  fbnneriy  dl  of  them 
mocks,  with  their  contents,  are  all  firmly  imperfaddties,  confederated  for  their mntnd 
corded,  taken  upon  deck,  and  fixed  in  va-  defence,  and  the  protection  of  thdr  trade. 


rioua  aettfaigs,  so  as  to  form  a  bairicade  HARBOUR,  a  pfaice  where  ships  may 

against  small  shot.  ride  safo  at  andior,  chiefly  used  in  speaking 

HAMSTER.    See  Mus.  of  those  secured  by  a  boom  and  chdn,  and 

HAN APBR  9gUe^  m  the  Court  of  Chan-  fornished  with  a  mote.    The  bottom  of  a 

eery,  is  that  out  of  whidi  all  origind  writs  good  harbour  should  be  free  from  rocks  and 

issne  that  pass  under  the  great  sed,  and  all  shallows :  the  entrance  should  be  of  sufficient 


commissioos  of  charimbte  uses,  sewen,  extent  to  admit  Urge  ships :  it  shouM  have 

baiikrupts,  idiocy,  hmacy,  and  the  like,  good  anchoring  ground,  and  be  easy  of  ac- 

Thesa  writs,  relating  to  the  business  of  the  cess ;  it  should  have  room  and  convenience  to 

•tt^ect,  and  the  retom  to  them,  were  ori-  recdve  the  ihipping  of  difierent  nations:  it 
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Aonld  ba  fttmohed  with  a  good  Itght-hMue^  Eitreroe  drytiuA  b  tho  cbincteritiie  of 

and  have  at  command  plenty  of  wood  and  this  viad :  no  dew  &Ui  daring  its  contimi* 

otber  materiab  for  firing,  besidet  hemp,  *  aoce,  which  13  sometimes  for  a  fortnight  or 

IfM,  dee.  Aior^    The  whole  vegetahle  creation  la  ' 

Harbovr  wmiier,  an  officer  appointed  withered,  and  the  grass  becomes  at  once 

to  mspect  the  moorings,  and  to  see  that  the  like  hay.  The  natives  laike  the  opportunity 

kws  and  regnlationa  of  the  harbour  are  which  this  wind  gives  them  of  clearing  the 

strictly  attended  to  by  the  different  ships.  land  by  settling  fire  to  trees  and  pUnts  in  this 

HARDNESS,  in  physiology,  is  the  re-  their  exhausted  state.  The  dryness  is  so  ex* 

sistance  opposed  by  a  body  to  the  sepora-  treme  that  household  famitare  is  damaged^ 

tion  of  its  particles.     This  property -de*  and   the  wainscot  of  the  rooms  fiies  to 

peods  on  the  force  of  cohesion,  or  on  that  pieces.    The  human  body  is  also  affeelpd 

which  chemists  call  affinity,  joined  to  the  by  it,  so  as  to  cause  the  skin  to  peel  a^ 

arrangement  of  the  particles  to  their  figure  but  m  other  respects  it  is  deemed,  salutary 

and  other  circumstances.  A  body,  says  M.  to  the  constitution,  by  stopping  the  pro* 

Ha^y,  is  eonidered  more  hard  in  proportion  gress  of  infection,  and  earing  almost  aU 

as  it  presents  greater  rcaistance  to  the  frio-  cutaneous  diseases, 
tion  of  another  hard  body,  such  as  a  steel        HARMONICA,  or  asmomio4,  isa  name 

file ;  or  as  it  is  more  capable  of  wearing  which  Dr.  Franklin  has  given  to  a  musical 

or  working  into  such  otiier  body  to  which  instrument    constructed    with    drinking* 

it  may  be  applied  by  fiiction.    Lapidaries  glasses.    It  is  well  known  that  •  drinking^ 

judge  of  the  hardness  of  fine  stones,  &c«  gfatts  yields  a  sweet  tone,  by  passmg  a  wet 

fiom  the  difficulty  with  whkh  they  are  finger  round  its  brim.    Mr.  Pockrich,  of 

worn  down  or  polished.  Irdand,  was  the  first  who  thought  of  play- 

HARE.    See  Ljcpus.  ing  tunes  formed  of  these  tones.    Ho  eoi* 

HARIOT,  or  Hbuot,  in  law,  a  due  lected  a  number  of  glaases  of  different  siaes» 

belonging  to  a  lord  at  the  deat)^  of  his  te«  fixed  them  near  each  other  on  a  table,  and 

nanty  eowisting  of  the  beat  beast,  either  tuned  them  by  pnttihg  into  them  water, 

hone,ox,orcow,  vrhichhehadat  the  time  more  or  less,  aa  each  note  reqniNd.    Mr. 

of  his  death ;  and  m  some  manors,   the  Dehival  made  un  instrument  in  inntation, 

beat  goods,  piece  of  plate,  &c.  are  called  and  firom  this  instrument  Dr.  Franklin  took 

bariots.  the  hint  of  constmeting  his  Armooica.  The 

Hiere  is  both  hariot-serviee,  and  hariot*  i^asses  for  this  miMical  iastmaMnt    ara 

custom :  when  a  tenapt  holds  by  service  blown  aa  nearly  aa  peasiblo  in  tlw  foim  of 

lo  pay  a  hariot  at  liis  decease,  which  is  hemispheres,  having  each  an  open  nedL  or 

expressly  reserved  in  the  deed  of  feof-  socket  in  the  middle.    The  tbicknam  of 

Hwnt,  this  is  a  hariot  service  c  and  where  the  gtam  near  the  brim  is  about  one  tenth 

bariots  have  been  customarily  paid  time  of  an  inch,  increasing  towards  tlie  neck, 

out  of  mind  after  the  death  of  a  tenant  for  vrineh  in  the  largest  ghnses  is  about  an  mch 

life,  this  is  termed  hariot  custom.     For  deep,  and  an  uicfa  and  ahalf  wide  withm ; 

hariot^ervice,  the  lord  may  distrain  any  but  these  dimensJoni  lessen  as  the  siae  of 

beast  belonging  to  the  tenant  that  is  on  the  the  i^asses  dhnmish,  only  observing  that 

land.    For  hariot-custom,  the  lord  is  to  the  neck  of  the  smallest  should  not  bo 

aeiie  not  distiam ;  but  he  may  seise  the  best  ihorter  than  half  an  inch.    The  .diameter 

beast  that  belonged  to  the  tenant,  though  <>f  tlie  largest  glam  is  nine  inches,  and  that 

it  be  out  of  theBMnor,or  in  the  king's hi^.  of  tiMsmalleat  three  inches:  between  these 

way,  because  bo  dainm  it  as  his  proper  there  are  twenty-three  different  rises,  dif* 

l^oods  by  the  deatti  of  his  tenant.    Never-  fering  fiiom  each  other  a  quarter  of  ,an  mch 

theless  where  a  woman  marries  and  dies,  in  diameter.    For  nnlung  a  single  instru* 

the  lord  shall  have  no  hariot^nstom,  be*  ment  there  iboold  be  at  least  six  glasses 

cause  a  feme^covert  has  no  goods  to  pay  as  blown  of  each  siae,  and  out  of  these  thirt5r* 

a  hariot  seven  glamti  (whidi  are  sufficient  for  threo 

HARMATTAN,  the  naoM  given  to  a  octaves  with  all  the  semitones)  may  bo 

siigokr  wind  urhich  blows  periodicaUy  fiom  fiwuid,  that  will  either  yiakl  the  note  re* , 

the  interior  parts  of  Afirica  towards  the  At-  quired,  or  one  a  littto  sharper,  and  fitting 

lantic  ocean.    It  prevails  in  December,  so  well  into  each  other,  as  to  taper  regufair* 

January,  and  February,  and  is  generally  ly  from  the  largest  to  the  smallest.    Hm 

accompanied  with  a  fiig  or  haae  that  con-  glasses  being  chosen,  and  the  note  for 

oeals  the  sun  for  whole  day*s  together,  which  eaoh  glais  is  intended  boing  maikcd 
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■pOB  ft  with  a  diamond,  tiiey  are  to  be  a  neat  frame  with  four  legs.    Thb  infttra* 

toned  by  diminishing  the  thickness  of  those  roent  is  played  upon  by  sitting  before  il,  at 

that  are  too  sharp,  ^which  is  dope  by  grind-  before  the  keys  of  a  harpsichord,  tuning  the 

itag  them  roiind  from  the  neck  towards  the  spindle  with  the  foot,  and  wetting  the  glasses, 

brim  ;  comparing,   by  means  of  a  well-  now  and  then,  with  a  sponge  and  dean 

tuned  harpsichord,  the  tone  drawn  fix>m  the  water.    The  fingers  should  be  first  soaked 

glass  by  yonr  finger  with  the  note  yon  want,  in  water;    and  rubbed  occasionally  with 

as   sounded  by  the  corresponding  string  fine  chalk,  to  make  them  catch  the  glass, 

of  the  harpsichord.    The  largest  glass  in  and  bring  oot  the  tone  more  readily.    Dif- 

the  instrument  is  G,  a  little  below  the  reach  ferent  parts  may  be  played  together  by 

•f  a  common  Toice,  and  the  highest  G,  m-  using  both  hands  ;  and  the  tones  are  best 

eluding  three  complete  octaves ;  and  they  drawn  out  when  the  passes  turn  from  the 

are  distmguished  by  painting  the  apparent  ends  of  the  fingers,  not  when  they  turn  to 

parts  of  the  gtasses  within  side,  ereiy  semi-  them.    The  advantages  of  this  instrument, 

tone  white,  and  the  other  notes  of  the  oc-  says  Dr.  Franklin,  are,  that  its  tones  are 

tave  with  the  seven  prismatic  colours ;  so  incomparably  sweet  beyond  those  of  any 

that  gfaoses  of  the  same  colour  (the  white  other ;  and  that  they  may  be  swelled  and 

excepted)  are  always  octaves  to  each  other,  softened  at  pleasure  by  stronger  or  weaker 

When  the  glasses  are  tuned,  they  are  to  be  pressures  of  the  finger  $  and  continoed  to 

fixed  on  a  round  spindle  of  hard  iron,  an  any  length :    and,  when  it  is  once  well 

mch  m  diameter  at  the  thickest  end,  and  ta-  toned,  it  never  again  wants  toning.  FVank- 

pering  to  a  quarter  of  an  inch  at  the  small-  lin*s  Letters,  &c. 

•»L  For  this  purpose  the  neck  of  each  HiUtifONiCAL  arithnetiej  that  part  of 
ghos  is  fitted  with  a  cork,  projecting  a  little  arithmetic  which  considers  musical  inter- 
without  the  neck :  these  corks  are  perfora-  vals,  exprened  by  numbers,  in  order  to  our 
ted  with  holes  of  different  diameters,  ac-  finding  their  mutual  reUtions,  compositions, 
cording  to  the  dimension  of  the  spindle  in  and  resdlutions. 

that  part  of  it  where  they  are  to  be  fixed.  Harmonical  eoinpofilioa,  in  a  general 
The  glasses  are  all  placed  within  one  an-  sense,  includes  botlt  harmony  and  melody, 
other;  the  largest  on  the  biggest  end  of  i.  e.  of  music  or  songs,  both  in  a  single  part, 
the  spindle,  with  the  neck  outwards ;  the  and  in  several  parts.  In  its  more  proper 
next  in  sise  is  put  mto  the  other,  leaving  and  limited  sense,  harmonical  composition 
about  an  inch  of  its  brim  above  the  brim  is  restrained  to  that  of  harmony  ;  and  may 
of  the  first;  and  the  others  are  put  on  hi  the  be  defined  the  art  of  disposing  and  concert- 
same  order.  From  these  exposed  parts  of  each'  ing  several  single  parts  together,  so  as  to 
glass  the  tone  is  drawn,  by  faiying  a  finger  make  one  agreeable  iriiole. 
upon  one  of  them  as  the  spindle  and  ghuses  Harmoitical  ialcreol,  \n  mnsic,  denotes 
turn  round.  The  spindle,  thus  prepared,  the  difieren<^  of  two  sounds,  which  is  agree- 
is  fixed  horixontally  in  the  middle  of  a  box,  able  to  the  ear,  whether  in  consonance  or 
and  made  to  turn  on  brass  gudgeons  at  each  succession ;  and  are,  therefore,  the  same 
end.    A  square  shank  comes  from  its  thick-  with  concord. 

est  end  through  the  box,  on  which  shank  a ,  Harmonical  j/roportum,  or  mauical  pr»- 
wheel  is  fixed  by  a  screw :  this  will  serve,  porHan,  is  that  in  which  the  firat  term  is  to 
like  a  fly,  to  make  the  motion  equable,  the  tlurd,  as  the  difference  of  the  first  and 
when  the  spindle  is  turned  by  the  foot  second  is  to  the  difierence  of  the  second 
like  a  spinning^wheeL  The  wheel  is  eigh-  and  third ;  or  when  the  first,  the  third,  and 
teen  inches  in  diameter,  and  conceals  near  the  said  two  difierences,  ate  in  geometrical 
its  circumference  about  twenty'five  pounds  proportion.  Or,  four  terms  are  in  barmoni- 
of  lead,  and  may  be  made  of  mahogany,  eal  proportion  when  the  fint  is  to  the  fourth 
An  ivory  pin  is  fixed  in  the  fiioe  of  the  as  the  difference  of  the  fint  and  second  is  to 
wheel,  abont  four  unches  from  the  axis ;  over  the  difeence  of  the  third  and  fourth.  Thus 
which  is  put  the  loop  of  tl^  string  that  f ,  5,  6,  are  in  harmonical  proportion,  be- 
comes up  ftt>m  the  moveable  step  to  give  cause  t :  6  ::  1 :  S.  And  the  four  terms  9, 
it  motion.  The^  box  is  about  three  feet  it,  16,  24  are  hi  harmonical  proportion,  be- 
long, eleven  indies  wide  at  the  bi^est  end,  cause  9  :  S4  ::  3  :  6.  If  the  proportional 
and  five  mches  at  the  smallest  end ;  it  is  termsbe  contmned  in  the  former  case,  they 
made  with  a  lid,  which  opens  at  the  middle  will  fonn  an  harmonical  progression,  or 
of  iu  height,  and  tivns  up  by  back-hinges.  series.  1.  The  redproeab  of  an  aritfamc- 
The  instrument,  tfana completed,  stands  on  tical  progression  are  m  liannonical  progres- 
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iioii ;  ud,  convendy,  the  reciprocals  of  aeries :  such  is  50 :  SO :  15  :  It :  10.    br, 

bennoiiicals  ue  arithmeticals.    Hmsy  tbe  if  «veiy  four  terms  immediately  nett  each 

reciprocals  of  the  haimonicals  f ,  3»  6,  are  other  are  harmooical,  it  is  also  a  contimial 

1    1    1    _.  i  .         '     .^v     ^-    I      /•     1  harmonical  series,  but  of  another  fepecies,  as 

-,  J  g,  whcb  .re  •ntfametic.U ;  for  ^  ,^  ^  ^^  ,^  ,3^  3^^^ 

11111                ..  Harmonical  sottiMf<,  an  appellation  giTOi 

""  5=  6'         3"~  6 "^  6  ^  •»«!"  'oundi  as  always  make  a  determi- 

reciprocals  of  the  arithmeticals  1^  S,  3, 4,  »Ate  nomber  of  vibrations  in  the  time  that 

1111  oneof  the  fundamentals,  to  which  they  aro 

dec.  aro  J,  J,  J,  -.  &c.  which  are  harino-  referred,  makes  one  vibratipn. 

I     ^     ^       ^     I      ^  Harmonical  sounds  are  produced  by  the 

nicab;  for  j  :  j  ::  -  —  ^  :  ~  _  . ;  and  so  parts  of  chords,  &&  which  ▼ibrate  a  certain 

on.    And,  in  general,  tlie  reciprocab  of  the  ^^^r  of  timei,  while  the  whole  chord  vi- 

arithnieticalsa.a4-tf.a-|-sd,  a-l»Sd,&c.  »'"JJ«*  <>"««• 

^       111  *^  rehitions  of  sounds  had  only  been 

«z.  -,    -J—,  -  j^     ,       I        ,  ficc.  are  considered  m  the  series  of  mimben,  1  :  f, 

, I  .^T     /""^     ,   *    -    tr  ♦i.^^  ^  «  :  5,  S  :  4,  4  :  5,  &c.  which  produced  the 

harmonicas;  et  e  €iminu    f.   If  three  or  $„*.'   uHn^      .«-.^  £<wi.  f   -*i    *i.i  ^ 

^    _        .    '  .    .  _       .    ,           ^*      L  intervals  called  octave,  fifth,  fourth,  third, 

four  nurnben  m  harmonical  proportion  be     •  ^     m^  c-  ,_*—  a-a  ^^«  ra j  i.      •  • 

^1*1.         1-^  IS  J      J*  •  J  J  r «c.    M.  Sanveur  nnt  considered  them  m 

•ithet malt|pUed or  dmded  by  ■««>»»«;  «,. n.tur.1  i«rie.,  1. 1, 3. 4, 5. *c and «- 

ber,  the  prodneli.  or  the  q«>t.ento,  wiU  .bU  ^^  ^^  ^^'  ^.,;ja»\ri^  ^^ 

be  »  harmomed  propordon.    Th»,  d»  ^„     Thei««U  to,  that  tbe  fin^tervd. 

?r?rS^  *•  !^-  -ITUL^-  ^,*'f  ?  1 :  «,  to  «,  octave  J  tbe  .eeo»d,  i :  S.  ^ 

-_         .    ,                   -^      1  u  *-^       A—  octave ;  tne  tourtn,  1 : 5,  a  seventeentn ; 

tein. : d,«de doobte  th«r prodoct  b,  their  ^  '       ^omUtmicAl^  the  rdatioi. 

*""•  ^"^^  ■  ^»       "Jr^^S!^  'f  »«««b  i»  »"-  t-t-fl  th«,  the  old  oTi 

'•:!!l°'?l"  «  '"^r*"  *n'  "*"^  "^i!  Md  to,  to  etfcct,  aU  the  iDnic  that  nat^ 

produc  by  «*'»'««««  <»*««««  *«We  ^^J^^out  u«  a«tota.oe  of «t 

the  first  term  and  the  second  term.    5.  T6  uAom^rhMTna  *u  *     ^_^    _!l   ^^.  ^ 

find  a  fourth  tenn  in  hannonical  proportion  ^^i!,^,?^?i*^*^               ^*** 

to  tliree  terms  given:  divide  the  product  of  7»»<»«J^  ^?  dtflerences  and  proportM>ns 

the  fint  and  third  by  the  difierence between  ?f»«^72?«»P«^*_f*«»to "id  grave; 

donblethefiistandtheseeond  term.  Hence,  fa~nt™d^ction  to  thyme  and  metre, 

of  the  two  terms  a  and  6  the  harmonical  HARMONY^  in  music,  the  agreeable 

y  f  4  result,  or  anion,  of  several  musical  sounds, 

mean  is  -^^i  the  third  barmenical  pro*  heard  at  one  and  the  same  time;  or  the 

*^^  mixture  of  divers  sounds,  which  together 

portion  is      __.,  also  to  e,  A,  c,  the  fourth  have  an  eflect  agreeable  to  the  ear.    Asa 

continued  succession  of  muaical  sounds  pio- 

hnmonioal  is  ■  ^^ , .    6.  If  there  be  taken  duces  melody,  so  does  a  continued  combi* 

an  arithmetical  mean  and  a  harmonical  Mog,|^                             naimony.     see 

m«n  between  any  two  terms,  Ae  four  terms  haemoiit  tf  ihi  Bfium,   or  Cfiesfi^l 

i::^*",  S^'tS'i^^^^  Harmon,,  a  sort  of  miSTmnch  talked  of 

betw«»itand6theanlhmetialmaiiis4,  ^^             ^^  ^j^t  phih»)phefs  and 

andtheh«Mm.«^««misd;andh^  fiJhew,  apposed  to  be  prS^ 

f:S::4:6.     Abo,  between  a  and  6  the  .weetl^tuiSln^Uonsof  thestanaS 

arithmetieal  mean  b  ^^,  and  the  harmo*  Mts.    Thb  harmony  they  attributed  to  the 


^    '  various  proportion&te  impressions  of  the 

nical  mean   b  -^^ ;   bat  a  :  .1^  ::  heavenly  globes  upon  one  another,  acting 

•+*  *+*  at  proper  intervab.    It  b  impomble,  ac- 

*'"*"'' .  ^  cording  to  them^  that  such  prodigious  huge 

*  l»odies,   moving  with  so  much   liipidity, 

Habmoitical  tcriai,  a  series  of  many  should  be  silent ;  on  the  contnuy,  the  at< 


enmbers  in  continual  harmonical  proportion,  niosphere,  continnally  impelled  by  them. 

Thus,  if  there  are  four  or  more  numbeii,  of  must  yield  a  set  of  sounds  proportionate  to 

which  every  three  immediate  terms  are  bar-  the  impression  it  receives;   cdnsequently 

noniral,  the  whole  will  make  an  harmonical  as  they  do  not  all  ran  the  nme  aircnit,  nor 
VOL*  IIL  F  f 
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trith  one  and  the  same  velocity,  tlie  differ-  winded  fly,  pf  the  cicada  kind*    See  Ci* 

ent  tones  arising  from  the  diversity  of  mo-  cada. 

tions,  directed  by  the  hand  of  the  Almighty,  HASSELQUISTIA,  in  botany,  so  named, 

must  form  an  admirable  symphony,  or  con-  in  memory  of  Frederick  Hasselqnist,  M.  D. 

cert.    They  therefore  supposed,  tliat  the  aj^enus  of  thePentandriaDigyniaclassand 

moon,  as  being  the  lowest  of  the  planets,  order.    Natural  order  of  Umbellatse.   £s- 

corresponded  to  mi ;  Mercury,  to^ ;  Ve-  sential  character :  corolla  radiated,  in  the 

nns,  to  sol ;  the  san,  to  la ;  Mars,  to  st ;  Ju-  disk,  male :  seeds  in  the  drcomference  don* 

piter,  to  ut ;  Saturn,  to  r«;  and  the  orb  of  ble,  with  a  notched  edge ;  in  the  disk  soli- 

the  fixed  stars,  ^  being  the  highest  of  all^  tary,  pitcher-shaped,  hemispherical.   There 

to  mi,  or  the  octave.  are  two  species. 

.  HARP,  a  musical  instrument  of  the  string  HATmoibiii^.    The  materiab  for  making 

kind,  of  a  triangular  figure,  held  upright  hats,  are  rabbit's  fur,  cot  off  from  the  skin, 

between  the  legs  of  the  person  who  plays  after  the  hairs  have  been  plucked  out,  to- 

"  npon  it.    See  Musical  iNSTRtJMEMTS.  getber  with  wool  and  beaver. 

Harp,  £o{taa.    See  Acoustics.  The  two  former  are  mixed  in  various  pro« 

HARPINGS,  in  a  ship,  properly  denote  portions,  and  of  different  qualities,  accord- 

ker  breadth  at  the  bow.    Some  also  give  i'>S  to  the  value  of  the  article  intended  to 

the  same  name  to  the  ends  of  the  bends  that  ^  made ;  and  the  latter  is  univenally  used 

ate  fastened  into  the  stem.  ^^^  fiicing  the  finer  articles,  and  never  for  the 

HARPSICHORD,  the  most  harmonious  ^«Jy  or  main  stuff.    Experience  has  shewn 

•f  all  the  musical  instruments  of  tlic  string-  ™*^  ^^^^  articles  cannot  be  evenly,  and 

kind.    It  is  played  on  after  the  manner  of  ^  *e»led  together,  nnless  all  the  fibres 

the  organ,  and  is  furnished  with  a  set,  and  "^  ^^^  separated,  or  put  into  the  same 

sometimes  with  two  sets,   of  keys ;    the  ^J^**  J^"«*»  «*«afd  to  each  other.    This  is 

touching  or  strikmg  of  these  keys  move  a  ™  **RKct  <>^the  first  process,  called  bow- 

kmd  of  Jacks,  which  also  move  a  double  ""«•     ^he  materials,  withont  any  previous 

row  of  chords,  or  strings,  of  bnss  or  iron,  Prepa«»tion,  are  laid  npon  a  platform  of 

stretehed  over  four  bridges,  on  the  table  of  ^!^f «»"  «f  '^«'«»  wmewhat  more  thau  foor 

the  instrument.    See  Music.  ''^^  square,  called  a  hurdle,  which  is  fixed 

HARPOON,  sometimes  called  harping-  "^^^  *«  Y*"  ^  ****  worit^op,  and  is 

.  iron,  a  spear  or  javeUn,  nsed  to  strike  the  «n«8ntened  by  a  smaU  window,  and  sepo- 

whales  in  the  Greenland  and  South  Sea  fish-  J*™  ^y  *7®  "^«  partitions  firom  other 

eries.  It  u  fnmisbed  with  a  long  shank,  and  ""^les,  which  occupy  the  rest  of  the  sptee 

has,  at  the  one  end,  a  broad  and  fiat  tri-  ^""J  ^  ''•"'•    """^  *»"*^«'  '^^^  ^^^  » 

angnkir  head,  sharpened  at  both  edges,  so  as  ".7®  ®'  ^^  P^"*'*  "®^  ^'^  ^^  ""<*«» 

to  penetrate  the  whale  with  fiicihly :  to  the  T*    '. ^'*P^'**^  P"^«*  *<>  **»«  "^^  "««  »t 

other  end  of  this  weapon  is  fiistened  a  long  ™  ^^S«  ^^  one4brtieth,  or  on6  fiftieUi 

cord,  caUed  the  whale-line,  which  lies  care-  r,^^  *^™  ^^^  ^***'»  ^^^  *«  P«irpoae 

fuUy  coiled  in  the  boat,  so  as  to  run  out  ^[  *°"^"^  ^  ^^  «"^  ^^^  impurities 

without  being  entangled.    See  Fishkry,  ^^  ^^  '2^'  *^J^  through;  a  purpose  adU 

^^^^_^                                                     f  m^P^  cffectnally  answered  by  the  himlle 

The  gnn-harpoon  is  a  weapon  used  for        J!^     j .j  j     ...     . 

the  MunTparpoU,  bat  i.  flf«d  oat  of.  gw,.  v„^.  '""tT*."  '7*^  T'^t^'^* 

id.t«idofbeinrtUrowi,  bytand.    iVi.  Wpui,.b«ket,.nd«»e«lclotto.    Ttm 

made  of  .teeJ,  Ld  hM  .  elmin  altacfaed  to  "^^  "  *  ^"ir^T  ded-wood,  b«tw«ai 

it,  to  which  the  Une  to  f^tened.  f'tf  .       ^}  **'  Jong,  to  which  « 

HARTSHORN,    ip»«  tf.     See  Am-  Sfh  IliJi[te.?°^'!L  *J**  ,'!Sf 

'     '^        •^  Which  receives  the  hair  m  the  bow  of  tke 


HONIA. 


nA^ivxriTA    •    V  *-                     *^  ^*®^*    Over  these  are  Stretched  a  catgnt, 

HARTOOLA,  m  botany,  a  genus  of  the  about  one-twelfth  part  of  an  inch  b  thick! 

Tetrandna    Monogyma  class   and  order.  „ess.     The  bowi>iiris  a  stick  with  a  knob, 

Natmral  order  of  DumosiP.    Rhamni,  Jus-  ^^  Ib  nsed  for  phicking  the  bow.strii« 

sieu.    Essential  character:  calyx  five-cleft;  The  basket  is  a  square  piece  of  oiier  wo^ 

petalsfour,sprcading;drupeovalc,mclosing  consisting  of  open  strait  bars  with  no  crom^ 

•  two  seeds.    There  is  but  one  species,  m.  i„g  ^r  interweaving.     Its  length  across  tke 

H.  capensis,  found  m  the  woods  near  the  ban   may  be   about   two   feet,  and   its 

Cape  of  Good  Hope.  b^adth  eighteen  uicfaes. 

HARVEST^Iy,  in  zoology,  a  targe  fonr-  The  sides  into  which  the  bm  are  fixed 


HAT  MAKING. 

are  sSgktfy  bended  into  a  cimilar  cnrre,  a  conndcfrabte  time  upon  the  faordte,  the 
10  tbat  the  buket  may  be  set  upright  on  cloth  being  aUo  occasionally  sprinkled  with 
one  of  theM  edj^s  near  the  right  band  end  clear  water.  During  t{ie  whole  of  this 
of  the  hurdle,  where  it  usually  stands.  The  operation*  which  is  called  basoning,  the 
cloths  are  linen  and  dyed  of  a  dark  oUto  article  becomes  firmer  and  firmer  and  con- 
brown.  Besides  these  implements,  the  tracts  in  its  dimensioa^.  It  may  easily 
.workman  is  also  provided  with  brown  be  understood,  that  the  chief  use  of  the 
paper.  PV®'  >*  ^  prevent  the  sides  firom  felting 

The  bowing  commences  by  shovelling  togetlier. 

the  materials  towards  the  right  hand  parti-  The  basoning  is  followed  by  a  still  more 

tion  with  the  basket,  upon  which,  the  work-  efiectual  continuation  of  the  felling,  called 

man  holding  the  bow  horisontaily  in  his  workmg.     This  is  done  in  anotlier  shop, 

left  hand,  and  the  bow-pin  in  his  right,  at  an  apparatus  called  a  battery,  consfs^iug 

lightly  places  the  bow-string,  and  gives  it  ofa  kettle  (containing  water  slightly  acidn- 

a  pluck  with  the  pin.    The  string  in  its  lated  with  sulphuric  acid,  to  wiiicb,  for 

fetom,  strikes  part  of  the  fiv,  and  causes  beaver  hats,*  a  <iuantity  of  the  ground^  of 

it  to  rue,  and  fiy  partly  across  the*  hurdle  beer  is  added,  or  else  plain  virater  lor  rins- 

in  a  light  open  form.    By  relocated  strokes,  ing  out),  and  eight  planks  of  wood  joined 

-the  whole  is  thus  subjected  to  the  bow,  togetherin  thefonnofafrustnmiofapyra* 

and  this  beating  is  repeated  tOl  all  the  ori-  mid,  and  meeting  in  the   kettle  at   the 

ginal  clots  or  masses  of  the  fiUunenfs  are  middle.    The  outer  or  upper  edge  of  each 

peiiectly   opened   and  separated.      The  plank"  is  about  two  feet  broad,  and  rises 

quantity  thus  treated  at  once,  is  called  a  u  little  more  than  two  ibet  and  a  half  above 

batt,  and  never  exceeds  half  tibe  quantity  the  ground ;   and  the  slope  tovrards  the 

required  to  nuke  one  hat  kettle  is  considerably  rapid,  so  that  the 

When  the  batt  n  sufficiently  bowed,  it  whole  battery  is  little  more  than  six  feet 

is  ready  for  hardentng,  which  term  denotes  in  diameter.      The  quantity  ef  sulphuric 

the  first  conunenceroent  of  felting.    The  acid  added  to  the  liquor  is  not  sufficient 

prepared  material  being  evenly  disposed  to  give  a  sonr  taste,  but  only  renders  it 

on  the  hurdle,  is  first  pressed  down  1^  the  ron^  to  the  tongue.    In  this  liquor,  heated 

convex  aide  of  the  basket,  tlien  covered  ntiier  higher  than  unpractised  hands  could 

with  a  cloth,  and  pressed  socxresaively  in  bear,  the  article  is  dipped  fnm  time  to 

ito  various  parts  by  the  hands  of  the  work-  time,  and  then  worked  on  the  phmks  with 


Hie  pressure  b  gentle,  and  the  hands  «  roller,  and  also  by  folding  or  roUmg  it 

are  veiy  slightly  moved  backwards  and  up,  and  opening  it  again ;  in  all  which,  a 

forwards,  at  the  same  time,  through  a  space  certain  degree  of  care  is  at  first  necessary 

of  perhaps  a  quarter  of  an  mch,  to  favour,  to  pf«vent  the  sides  fitim  felting  together ; 


the  hardening  or  entangling  of  the  fibres,     of  which,  in  "the  more  advanced  stages  of 
In  a  very  short  time,  indeed,  the  stnflf  ae-    the  operation,  there  is  no  danger.    The  inir 


qoires  sufficient  firmness  to  bear  carefiil  perfections  of  the  work  now  present  them- 
handling.  The  cloth  is  then  taken  ofi",  and  selves  to  the  eye  of  the  workman,  who 
a  sheet  of  paper,  with  its  comen  doubled  picks  oat  the  knots,  and  other  hard  sub- 
in,  so  as  to  give  it  a  triangular  outline,  is  stances  vrith  a  bodkin,  and  adds  more  lelt 
laid  upon  the  batt,  which  last  is  folded  4ipon  all  such  parts  as  require  strengthen- 
over  the  paper  as  it  lies,  and  its  edges,  ing. 

mcetuBg  one  over  the  other,  form  a  conical  This  added  felt  is  patted  dovm  with  a 

cap.  wet   brush,   and  soon  incorporates  with 

The  joinmg  is  soon  made  good  by  pits-  the  rest    The  beaver  is  laid  on  tovrards 

•ore  with  the  baads  on  the  doth.    Another  the  condnsion  of  this  kind  of  working, 

batt,  ready  hardened,  is  in  the  next  phioe  Some  vrorkmen  say  that  the  beer  groonds 

oo  the  hurdle,  and  the  cap  hera  men-  used  vrith  t>eaver  hats,  by  rendering  the 


tinned  placed  upon  it  vrith  the  joining  liquor  more   tenacious,   the  hat 

dovmvrards.      This  last  batt  being  also  bled  to  bold  a  greater  quantity  of  it,  for 

folded  up,  will  consequently  have  its  place  a  longer  time ;   but  othera  say  that  the 

of  junctioo  diunetrically  oppodte  that  of  mere  add  and  vrater  would  not  adhete  to 

ttw  Inner  fdt,  which  it  must   therefore  the  beaver  filing,  but  vrould  roll  off  im- 

greatly  tend  to  stROgthen.     The  prindpal  mediatdy  when  the  article  vras  laid  on  the 

part  of  the  hat  is  tfans  pat  together,  ud  plank.    It  is  probable  that  the  mannfiic* 

.mom  Mfohas  to  be  worked  wHk  the  hands  tnren  who  now  fidow  the  catabHihrd  pnc- 
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tice,  tnfty  not  have  tried  what  are  the  in- 
conveniences  this  addition  is  calculated  to 
remove. 

• 

The  acid,  no  doubt,  gives  a  roughness  to 
the  surface  of  the  hair,  whicIiiaciUtates  the 
mechanical  action  of  felting.  Nitrous  acid 
is  used  in  a  process  called  carrotting;  in 
this  operation  (he  material  is  put  into  a 
mixture  of  the  nitrous  and  sulphuric  acids 
in  water,  and  kept  in  the  digesting  heat  of 
a  stove  all  night.  The  hair  acquires  a 
ruddy  or  yellow  colour,  and  loses  part  of 
its  strength.  It  must  be  remembered  that 
our  hat  still  possesses  the  form  of  a  cone, 
and  that  the  vfhole  uf  the  several  actions  it 
lias  undergone  have  only  converted  it  into 
a  soft  flexible  felt,  capable  of  being  extend- 
ed, though  with  some  diffictiUy,  in  every 
direction.  The  next  thing  to  be  done  is  to 
give  it  the  form  required  by  the  wearer. 
For  this  purpose,  the  workman  ttuns  up 
the  edge  or  rim  to  the  depth  of  about  an 
inch  and  a  half,  and  then  returns  the  point 
back  again  through  the  centre  or  axis  of  the 
cap,  so  far  as  not  to  take  out  this  fold,  but 
to  produce  another  inner  fold  of  the  same 
depth.  The  point  being  returned  back 
again  in  tlie  same  manner  produces  a  third 
fold ;  and  thus  the  workman  proceeds  until 
the  whole  has  acquired  the  appearance  of  a 
flat  circnbu'  piece,  consisting  of  a  number 
of  concentric  undulations  or  folds,  with  the 
point  in  the  centre.  This  is  laid  npon  the 
plank,  where  the  workman,  keeping  the 
piece  wet  with  the  liquor,  pulls  out  the 
point  with  his  fingers,  and  presses  it  down 
with  his  hand,  at  the  same  time  turning  it 
■jronnd  on  iti  centre  in  contact  with  the 
plank,  till  he  has,  by  this  means,  rubbed  out 
a  flat  portion  equal  to  the  intended  crown 
of  the  hat.  In  the  nejct  place  be  takes  a 
block,  to  the  crown  of  which  be  appti(«s  the 
flat  central  portion  of  the  felt,  and  by 
forcing  a  string  down  the  sides  of  the  block, 
he  causes  the  next  part  to  assume  the 
figure  of  the  crown,  which  be  continues  to 
wet  and  work  until  it  has  properly  disposed 
itself  round  the  block.  Hie  rim  now  ap- 
pears like  a  flounced  or  puckered  appen- 
dage round  the  edge  of  the  crown,  but  the 
block  being  set  upright  on  the  plank,  the 
requisite  figure  is  soon  given  by  working, 
rabbiDgy  and  extending  this  part  Water 
only  is  used  m  this  operation  of  fiuhioning 
or  blocking,  at  the  conclusion  of  wliicfa  it 
is  pressed  out  by  the  Unnt  edge  of  a  copper 
implement  for  that  purpose. 

Previous  to  the  dying,  the  nap  of  the  hat 
is  raised  or  loosened  out  wiih  a  wire  bnisb, 


or  carding  instrument ;  the  fibres  being  ton 
rotten  after  the  dying  to  bear  this  opera- 
tion. The  dying  materials  are  logwood, 
and  a  mixture  of  the  sulphates  of  iron  and 
copper,  known  in  the  market  by  the  names 
of  green  copperas  and  blue  vitriol. 

The  dyed  hats  are,  in  the  next  place, 
taken  to  the  stifiening-shop.  One  work- 
man, assisted  by  a  boy,  does  this  part'  of 
the  business.  He  has  two  vessels,  or  boilers, 
the  one  containing  the  grounds  uf  strong 
beer,  which  costs  seven  shillings  per  barrel, 
and  is  used  in  this  and  other  stages  of  the 
manufiictory  as  the  cheapest  mucilage  which 
can  be  procured ;  and  the  other  vessel  con- 
taining melted  glue,  a  little  thinner  than  it 
is  used  by  carpenters.  The  beer  grounds 
are  applied  in  the  inside  of  the  crown  to 
prevent  the  glue  from  coming  througli  to 
the  faoe,  and  also  to  give  the  requisite  firm- 
ness at  a  less  expense  tlian  could  be  pro- 
duced by  glue  alone.  If  the  glue  were  to 
pass  through  the  hat  in  diflTerent  places,  it 
might  be  more  difiicolt  to  produce  an  even 
gloss  npon  the  fiice  in  the  subsequent  finish- 
ing. The  glue  stiffening  is  applied  after 
the  beer-grounds  are  dried,  and  then  only 
upon  the  lower  face  of  the  flap,  and  the 
inside  of  the  crown.  For  this  purpose  the 
hat  is  put  into  another  hat,  called  a  stiffen- 
ing hat,  the  crown  of  which  is  notched,  or 
slit  open,  in  various  directions.  These  are 
then  placed  in  a  hole  in  a  deal  board,  which 
supports  the  flap,  and  the  glue  is  applied 
with  a  brush. 

The  dry  hat,  after  this  operation,  is  very 
rigid,  and  its  figure  irregular.  The  last 
dressing  is  given  by  the  application  of  mois- 
ture and  heat,  and  the  use  of  the  brush  and 
a  hot  iron,  somewhat  in  the  shape  of  that 
nsed  by  tailors,  but  siiorter  and  broader  on 
the  face.  Hie  hat  bemg  softened  by  ex- 
posure to  steam>  is  drawn  upon  a  block,  to 
¥rhich  it  is  securely  applied  by  the  former 
method  of  forcing  a  string  down  from  tho 
crown  to  the  commencement  of  the  rim. 
The  judgment  of  the  workman  is  employed 
in  moistening,  bmshing,  and  ironing  the 
bat,  in  order  to  give  and  preserve  the  pn^ 
per  figure. 

When  the  rim  of  the  hat  is  not  intended 
to  be  of  an  equal  width  throughout,  it  is 
cat  by  means  of  a  wooden  or  metallic  pnt- 
tem.  The  contrivance  is  very  simple  and 
ingenious.  A  number  of  notches  are  mada 
in  one  edge  of  a  flat  piece  of  wood  for  the 
purpose  of  inserting  the  point  of  a  knife, 
and  from  one  side  or  edge  of  thu  piece  of 
w9od  there  proceeds  a  straight  faaadl«i 
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wiricb  ties  panllel  to  the  notolied  tide,  nndertake  the  management  of  an  oven, 

fonninff  an  angle  somewhat  like  a  carpen-  each  of  which  i«  of  a  different  sise,  bat  ia 

tei^  fqnare.    When  the  legs  of  this  angle  general  they  are  capable  of  containing  from 

are  applied  to  the  outride  of  the  crown,  and  forty  to  fonrscora  thousand  eggs.  The  nnm- 

the  boar4  ties  flat  on  the  rim  of  the  hat,  the  ber  of  these  o?ens  pkced  up  and  down  the 

notched  edge  will  lie  nearly  in  the  direc-  country  is  about  three  hundred  and  eighty* 

lion  of  the  radios  or  line  pointing  to  the  six,  and  they  usually  keep  them  working 

centre  of  the  hat.  A  knife  being,  therefore,  for  about  six  months.    As,  therefore,  eacl^ 

imeited  in  one  of  the  notches,  it  is  easy  to  brood  takes  up  in  an  oven,  as  under  a  hen, 

draw  it  round  by  leaning  the  tool  against  only  twenty-one  days,  it  is  easy  in  every 

the  crown,  and  it  will  cut  the  border  very  one  of  them  to  hatch  eight  different  broods 

regular  and  true.    This  cut  is  made  before  of  cbiokens.    Every  Bermean  is  under  the 

the  hat  is  quiti^  finished,  and  is  not  carried  obligation  of  delivering  to  tlie  person  who 

entirely  through,  so  that  one  of  the  last  ope-  intrusts  him  with  an  oven,  only  two-thirds 

rations  con«ists  in  tearing  off  the  redundant  of  as  many  chickens  as  there  hsTe  been  eggs 

part,  which  by  that  means  leaves  an  edging  put  under  his  care ;  and  he  is  a  gainer  by 

of  beaver  round  the  external  face  of  the  this  bargain,  as  more  than  two* thirds  of  the 

^p.    When  the  hat  is  completely  finished^  eggs  uwally  produce  chickens.    In  order 

the  crown  is  tied  op  in  gauze  paper,  which  to  make  a  calculation  of  the  number  of 

is  neatly  ironed  down.    It  is  dien  ready  chickens  yearly  so  hatched  in  Egypt,  it  has 

for  the  subsequent  operations  of  lining,  &c.  been  supposed  that  only  two-thirds  of  tho 

Hats  are  also  made  for  women's  wear,  of  eggs  are  hatched,  and  that  each  brood  cot> 

diips,  straw,  or  cane,  by  platting,  and  sew-  sists  of  at  least  thirty  thotisand  chickens ; 

ing  the  plats  togetlier;  beginning  with  tlie  and  thus  it  would  afipcar  that  the  ovens  of 

c«*ntre  of  the  crown,  and  working  round  Egypt  give  life  >  early  to  at  least  ninety-two 

till  the  whole  ii  finished.    Hats  for  the  sama  millions  six  hundred  and  forty  thousand  of 

purpose  are  also  wove  and  made  of  bone-  these  animals, 

hair,  silk,  &c.    See  Straw  ib«/,  HATCHMENT,    in  heraldry,  a  name 

HATCHEL,  or  Hitchbl,  a  tool  vrith  fometime<i  used  for  un  achievement,  or  es- 

which  fiax  and  hemp  are  combed  into  fine  cutcheon  over  a  gate,  door,  or  on  the  side  of 

hairs.  It  consbts  of  long  iron  pins,  or  teeth,  an  house, 

regularty  set  in  a  piece  of  board.  Hatcument,  also  signifies  the  marslial- 

HATCHES,  in  a  ship,  a  Und  of  trap-  ling  of  several  coats  of  arms  in  an  escut- 

doors  between  the  main-mast  and  fore-mast,  chcon. 

dinmgh  which  all  goods  of  bulk  are  let  HAUL  the  wind,  in  naval  affiiUv,  to  di- 

down  into  the  hold.  rect  the  ship's  course  nearer  to  that  point 

Hatches  also  denote  flood-gates  set  In  of  the  compass  from  vrhich  the  wind  arisen, 

a  river,  &c  to  stop  the  current  of  the  wa-  Exmmple,  If  a  ship  sail  sooth-west,  with  the 

ter ;  particvlariy  certain  dams  or  mounds  wind  northerly,  and  it  is  necessary  to  haul 

made  of  rubbish,  clay,  or  earth,  to  prevent  the  wind  farther  to  the  westward :  to  per- 

the  water  that  issues  firom  the  stream-works  form  this  operation,  it  is  necessary  to  ar- 

and  tin-washes  in  Cornwall,  from  numing  range  the  sail$  more  obliquely  with  her 

into  the  fresh  rivers.  keel;  to  brace  the  yards  more  forward, 

HATCHWAY,   the    plaoe   where   the  and  to  haul  the  lower  sheets  farther  aft,  and 

hatches  are.    Hios,  to  lay  a  thing  in  the  finally  to  put  the  helm  over  the  larboard* 

hatchway,  b  to  pat  it  so,  that  the  hatchet  side  of  the  vesseL  When  her  head  ia  turned 

cannot  be  become  at*  or  opened.  directly  to  the  westward,  and  her  sails  ar« 

HATCHiNG,tfaematnntingfecaodated  trimmed  accordingly,  she  is  said  to  have 

eggs,  whether  by  the  incubation  and  warmth  baoled  the  wind  four  points,  that  is  to  say^ 

of  the  parent  bird,  or  by  artificial  heat,  so  from  sooth-west  to  west, 

as  to  prftfluce  young  chickens  alive.  HAUTBOY,  a  musical  tnstniment  of  the 

The  art  of  hatching  chickens  by  meant  wind  kind,  shaped  mnch  like  the  flute,  only 

of  ovens,  has  long  been  pmctifed  in  Eg>'pt ;  that  it  spreads  and  widens  towards  the  bot* 

bat  it  is  th^re  only  knov^n  to  the  inhabitants  tom,  and  is  sonoded  through  n  reed.    Sea 

of  a  single  village  named  Barme,  and  to  Mtsic. 

those  tlmt  live  at  a  small  distance  from  it.  If  AW  Jbtek^  in  ornithology,  the  English 

Towards  the  banning  of  antamn  they  name  of  a  bird,  known  among  aathois  by 

scatter  themselves  all  over  the  country,  tho  name  coccothnnstM.   Sea  Ayn,  Plato 

where  each  perioo  among  th^m  it  ready  to  VILL  4g.  fi. 
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HAWK£KS  iDd  PEDI4ABS,  Mn.  nmh  to  Oe  CMter,  aad  tibe  fimwr,  or  ndfa,  t» 

d^en  or  iU*wnry  petty  ctapneo  who  tn-  the  other  ^UMSten.  There  can  be  00  nnki 

vd  to  difierent  ^in  or  tow  with  goodi  or  thrown  aiiove  nine,  nor  nnder  fire  ;  io  that 

wares,  an^^  are  placed  nnder  the  contronl  five,  flz,  seven,  ei^^  and  nine,  are  the  only 

of  eonmiissionert,  by  wlMxin  theyarelicens-  nrthw  flnngat  faanwL    Chances  and  nicfcs 

ed  for  that  porpose,  pnnoaot  to  Slat.  8  and  are  fimn  foor  to  ten  :  tfans  fcnir  is  a  dmnco 

9  WiUiam  IIL  c.«5,  and  f9  George  III.  toDipe,five  to  eight,  six  to  seven,  seven  to 

e.  26.    Traden  in  finen  and  woollen,  scndr  ax,  cif^t  to  five ;  and  nine  and  ten    n 

ing  goods  to  narfcels  aoil  fmtj  and  sefiing  chance  to  five,  six,  seven,  and  ei^t :  in 

Ifaem  by  wbolesaie  ;  nHumftctnren  selling  short,  fonr,  Bift^  six,  seven,  eight,  nine,  and 

Iheir  own  maini&ctBres,  and  naken  and  ten,  are  chances  to  any  main,  if  any  of  these 

seilenof  English  bone-lace  going  from  house  nick  it  not.  Now  nicks  are  either  when  the 
to  boose,  Ac.  are  excepted  out  of  the  acta,  '  chance  is  the  same  with  the  main,  as  Bwt 

and  not  to  be  tdkenas  faawkerk  and  five,  or  the  like ;  or  six  and  twelve, 

HAWSER,  m  the  sea-hmgoage,  a  large  <even  and  eleven,  eight  and  twelve.    Hera 

fope,  or  a  kind  of  nail  cable,  serving  for  •bserve,  that  twelve  is  out  to  nine,  seven, 

Tarioas  uses  alioardn  ship,  as  to  £»ten  the  and  five ;  eleven  is  oat  to  moe,  eight,  six, 

main  and  fore  shroods,  to  warp  a  ship  as  she  *od  five  ;  and  ames-ace  and  deuce-ace,  are 

fies  at  anchor,  and  wind  her  op  to  it  by  a  Mit  to  all  nains  whatever, 

capstan,  &c    The  hawser  of  a  man  of  war  Bot  to  illustrate  this  game  by  a  few  ex* 

may  serve  for  a  cable'to  the  sheet-anchor  of  amples :  suppose  the  main  to  be  seven,  and 

a  small  ship.  the  caster  throws  tve^  which  is  his  chance  ; 

lIAWSES,  ina  ship,  are  two  large  holes  he  then  throws  again,  and  if  five  turn  up,  be 

under  the  bow,  through  which  the  cables  wins  all  the  money  set  him  ;  but  if  seven  ia 

run  wben  she  lies  at  anchor.    Thns  the  throvm,  he  most  pay  as  much  money  as 

hawse-pieces  a/e  the  huge  pieces  of  timber  there  is  on  the^j>oard  :  again,  if  seven  be 

in  which  these  holes  are  made.    Hawse-  the  main,  and  the  caster  throws  eleven,  or  a 

bags,  are  bags  of  canvass  made  tapering,  nick,  he  sweeps  away  all  the  money  on  the 

and  staffed  full  of  oakum  ;  winch  are  gene-  table  ;  but  if  he  throws  a  chance,  as  in  the 

nlly  allowed  snail  ships,  to  prevent  the  fint  caie,  be  must  throw  again :  lastly,  if 

ship  from  washing  in  at  these  holes :  and  leven  be  the  main,  and  the  caster  throws 

hawse-plugs,  are  plugs  to  stop  the  hawses,  ames-Mc,  deuce-ace,  or  twelve,  he  is  out;  but 

to  prevent  the  water  from  wuhing  into  the  if  he  Ihrovrs  firom  fonr  to  ten,  he  hath  a 

manger.  chance;  though  they  are  accounted  the 

There  are  also  some  terms  in  the  sea-Ian-  worst  chances  on  the  dice,  as  seven  is  le- 

guage  that  have  an  inmiediate  relation  to  pnted  the  best  and  easiest  main  to  bt  flung, 

the  hawses.    As  *<  a  bold  hawse,*  is  when  Four  and  five  are  bad  throws  (the  former  of 

the  boles  are  hiph  above  the  water.  ^  Fresh  which  being  called  by  the  tribe  of  mckers, 

the  hawse,*  or  veer  out  more  cable,  is  used  little  dick-fisher)  as  bavmg  only  two  chancca, 

wben  part  of  the  cable  that  lies  in  the  hawse  *■<•  trey-ace  and  two  deuces,  or  trey-denoe 

is  fretted  or  chafed,  and  it  is  ordered  that  *nd  quatre-ace  :  whereas  seven  hath  three 

more  cable  may  be  veered  out,  so  that  an-  chances,  «iz.  dnqne-deoce,  five-ace,  and 

other  part  of  it  may  rest  in  the  havrses.  qoatre-trey.    Nine  and  ten  are  ia  tibe  like 

**  Fresh  the  hawse,"  that  is,  lay  new  pieces  condition  with  four  and  €re  ;  having  only 

npon  the  cable  in  the  hawses,  to  preserve  it  ^^o  chances.  *  Six  and  eight  have  indeed 

from  firetting.    **  Bnining  in  the  hawse,*  is  the  same  number  of  dances  with  seven,  ais. 

when  the  cables  endure  a  violent  stress,  three ;  but  experienced  gamesters  never* 

«<  Clearing  the  hawses,"  isdisentangUng  two  theless  prefer  the  seven,  by  reason  of  the 

cables  that  come  through  different  hawses,  clifficulty  to  throw  the  donblels,  two  qan* 

**  To  ride  hawse-fiill,"  is  when  m  stress  of  tres,  or  two  treys.    It  is  alsolhe  ophuon  of 

weather  the  ship  fells  with  her  head  deep  in  most,  that  at  the  fifst  throw,  the  onter 

the  sea,  so  that  the  vrater  nins  in  at  the  hath  the  worst  of  it    On  the  whole,  haaard 

hawses.  »  certainly  one  of  the  mos^  bewitching  and 

HAZARD,  a  game  on  dice,  without  ta-  ruinous  games  pbyed  on  the  dice.    Happy, 

bles.    It  is  played  with  only  two  dice ;  and  therefore,  the  man  who  either  never  heard 

as  many  may  pby  at  it  as  can  stand  round  of  it,  or  who  has  resoldtion  enough  to  leave 

the  hn-gest  round  table.  it  off  io  time.    See  Chances  and  Oamimg. 

Two  things  are  chiefly  to  be  observed,  HAZLE.    See  Corylus. 

«ir.  maui  and  chance ;  the  btter  belonging  HEAD.    See  Ajiatomt. 
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» 

HEADBORROW,  or  HBAOBOiiouGBy  temperature  of  a  kody,  npon  which  it  iklliy 

the  chief  of  the  frank  pledge,  and  he  that  resembles  the  sympathetic  agitation  of  a 

had   the   principal  government   of  them  string,  when  the  sonnd  of  another  string, 

within  lijs  own  pledge.    He  was  called  also  which  is  in  unison  with  it,  is  transmitted  to 

burrowheady  bnrsholder,  third-burrow,  ti-  it  through  the  air.    Tlie  water,  which  is 

ihing-man,  chief-pledge,  or  borrow-ejder.  dadied  about  by  the  vibrating  extremities 

He  is  now  occasionally  called  a  constable.  of  a  tuning-fork  dipped  into  it,  may  repre- 

HEALTH,  is  a  right  disposition  of  the  sent  the  manner  in  which  the  particles  at 
body,  and  of  all  its  parts  ;  consisting  in  a  the  surface  of  a  liquid  are  thrown  out-of  the 
doe  temperature,  a  right  conformation,  just  reach  of  the  force  of  cohesion,  and  con- 
connection,  and  ready  and  free  exercise  of  verted  into  vapour ;  and  the  extrication  of 
the  several  vital  functions.  heat,    in  consequence    of    condensation, 

HEARING.    See  Sound.  may   be  compared  with  the  increase   of 

The  organ  of  hearing  is  the  ear,  and  par-  sound  produced  by  lightly  touching,  a  chor4 

ticnlarly  the  aoditory  nerve  apd  membrane,  which  is  slowly  vibratmg,  or  revolving  ia 

See  Anatomy  and  Physioiogy.  such  a  manner  as  to  emit  little  or  no  audi- 

HEAT.  The  laws  according  to  which  ble  sonnd ;  while  the  diminution  of  heat  by 
the  temperature  of  bodies  is  subject  to  in-  expansion,  and  the  increase  of  tlie  capacity 
crease  or  diminution,  have  been  discussed  of  a  substance  for  heat,  may  be  attributed 
in  the  articles  Caloric,  Capacity,  Cold,  to  the  greater  space  afforded  to  each  parti- 
Combustion,  and  CHEMksTRY.  In  the  cle,  allowing  it  to  be  equally  agitated  vrith 
first  of  these  articles,  caloric  was  consider-  a  less  perceptible  effect  on  the  neighbour- 
ed as  a  substance  capable  of  passing  from  iog  particles.  In  some  cases,  indeed,  heat 
tKKly  to  body,  and  subsisting  in  them  in  and  sound  not  only  resemble  each  other  ia 
different  states.-  This  is  the  general  doc-  their  operations,  but  produce  precisely  the 
trine  of  chemical  philosophers:  many  of  same  effects  j  thus,  an  artificial  magnet, 
these,  liowever,  as  well  as  others,  incUue  to  the  force  of  which  is  quickly  destroyed  by 
the  hypothesis,  that  heat  may  consist  in  an  heat,  is  affected  more  slowly  in  a  similar 
ondulatory  or  other  intestine  motion,  either  manner,  when  made  to  ring  for  a  consider- 
in  the  parts  of  bodies,  or  in  some  subtle  able  time;  and  an  electrical  jar  may  be  dis- 
fluid,  or  Etukr,  which  see.  Among  these,  charged,  either  by  faeatuig  it,  or  by  causing 
we  may  reckon  Sir  Isaac  Newton,  Mr.  Ca-  it  to  sound  by  the  fnetidn  of  the  finger." 
▼endish,  Dr.  Yonng,  and  Count  Rumford.  See  the  articles  first  mentioned. 

"Ifheat,"  says  Dr.Yoimg,**  when  attached        Hbat,  ontaial.    Hie  tempecatute  which 

to  Bi^  substance,  be  supposed  to  consist  in  animals,   and  even   vegetables    mataitaiil 


minute  vibrations,  and,  when  propagated  during  life,  above  that  of  surroonding  ob- 
from  one  body  to  another,  to  depend  <m  jccts,  is  a  very  striking  phenomenon.    By 
the  undulations  of  a  medium  highly  elastic,  general  analogies  it  has  fi«quently  been  re* 
its  effecU  must  strongly  resemble  those  of  ferred  to  the  process  of  combustion;  and 
sound,  since  every  sounding  body  is  in  a  from  fiwrts  more  distmeUy  pointed,  the  docw 
state  of  vibration ;  and  the  air,  or  any  other  trine,  that  it  depends  npon  the  absorption 
medium,  which  transmits  sound,  conveys  of  oxygen,  ha^  been  advanced  by  modern 
its  undulation  to  distant  parts,  by  means  of  chemists.  But  it  is  to  Dr.  Crawford  we  are 
iU  etasdctty :  and  we,  sliaU  find,  that  the  indebted  for  a  direct  seriet  of  experiments, 
pnncipal  phenomena  of  heat  may  actually  ^y  which  the  nature  of  the  process  is  direct- 
be  Ulostrated  by  a  comparison  with  those  ly  made  out.    It  woeld  carry  us  too  fiir  into 
of  sound.  Tlie  excitation ^f  heat  and  sound  phy8ioU)gical  disquisition,  if  we  were  to  pro- 
are  not  only  similar,  but  often  identical ;  as  ceed  to  enquire  respecting  the  nature  of  the 
in  the  operations  of  fiiction  and  percussion:  parts,  and  Uie  functions  of  organized  beings, 
they  are  boUi  communicated  sometimes  by  The  blood  which  circulates  through  the 
contact,  and  sometimes  by  radiation;  for,  inngs  absorbs  qaygcn  in  tiie  act  of  remira- 
besides  tiie   common  radiation  of  sound  tion,  by  means  of  which  a  portion  of  the 
through  the  an*,  its  effects  are  communis  carbon  which  it  contains  is  acidified  and 
cated  by  contact,  when  tiie  end  of  a  tuning-  canied  off  in  tiie  elastic  state.    After  this, 
fork  is  placed  on  a  table,  or  on  the  sound-^  and  pertiaps  other  changes,  the  fluid  passes 
ing-board  of  an  instnnnent,  which  receives  through  tiie  arteries  to  tlie  extreme  vessels, 
ftora  the  fork  an  impression  that  is  after-  depositing  in  some  manner  the  elementaiy 
waids  propagated  as  a  distinct  sound.   And  parU  or  principles  of  anunal  matter  during 
Ihft  c&ct  of  jndiaDt  beat,  in  raiainf  tiie  the  act  of  nutrition,  in  which  state -of  itiM 
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fiirtber  change  the  blood  retunis  by  the 
▼einsy  and  ag^ain  passes  tfarongh  the  course 
of  circulation.    From  his  experiments  on 
the  capacities  of  arterial  and  venous  blood, 
Dr.  Crawford  found  the  capacity  of  the 
former  for  heat  to  be  1.050,  and  that  of  the 
latter  only  0.892,  whence  he  concludes,  that 
tliong^  heat  must  be  given  out  in  conse- 
quence of  the  diminished  capacity  of  the 
combined  oxygen  absorbed  by  respiration, 
yet  the  increased  capacity  of  the  arterial 
blood  will  prevent  its  becoming  sensible 
immediately  in  the  lungs;  instead  of  which, 
it  will  be  given  out  at  the  smaller  ramifica- 
tions where  the  blood  becomes  changed  in 
its  nature,  fuid  in  it^  capacity  for  heat  by 
its  conversion  to  ttie  venous  state,    it  has 
also  been  established  by  the  experiments  of 
the  same  philosopher,  that  the  process  of 
absorption  of  oxygen  is  less  in  a  higher  than 
in  a  low  temperature;  the  difference  be- 
tween the  arterial  and  venons  blood  being 
at  the  same  time  less,  and  consequently  the 
augmentation  of  temperature  in  the  animal 
less  considerable.    This  law  of  the  animal 
economy,  assisted  by  the  increased  evapo- 
ration, and  by  the  slow  conducting  poWer 
of  an  animal  body,  and  perhaps  by  the  per- 
manency of  the  enlarged  capacity,  seems 
sufficient  to  account  for  the  power  'which 
animals  possess  of  maintaining  their  na- 
tural temperature  withont  any  remarkable 
change  in  an  atmosphere  greatly  heated, 
as  was  shewn  in  the  experiments  of  Por- 
dyce  and  Blagden.    (See  Philos.  Trans. 
1775.)     It  roust  be  confessed,  however 
that  some  farther  investigations  soem  want- 
ing on  tliis  subject. 

Tliongh  the  lungs  appear  to  be  the  gf«at 
organ  of  oxygenation  in  the  larger  animals, 
it  is  well  ascertained  that  a  process  of  nearly 
the  same  nature  is  carried  on  at  the  skin  ; 
and  in  many  of  the  smaller  or  less  perfect 
animals  there  appears  to  be  no  otlier  means  ' 
for  effecting  this  absoiption. 
HEATH.    See  Erica. 
HEAVINESS, in  general,  the  same  with 
weight   or  gravity.     Sec   Gravity  and 
Weight. 

HEBENSTREITIA,  in  botany,  a  genqs 
of  tha  Didynamia  Angiospennia  class  and 
order.  Essential  character:  calyx  emar- 
fpnate,  cleft  underneath ;  corolhi  one-lipped, 
lip  ascending,  fonr-clefl;  stamens  inserted 
into  the  edge  of  the  border  of  the  corolla ; 
fsspsute  containing  two  seeds.  Tliere  are 
fix  species,  all  natives  of  the  Cape. 
HECTIC.  See  Mbdicinb. 
^EDERA,  in  botany,  English  wy,  a  ge- 
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DOS  of  the  Pentandria  Monogynia  class  and 
order.  Natural  order  of  Hederaeese.  Ca« 
priiblia,  Jussien.  Essential  character:  pe- 
tals five,  oblon^t;  berry  five-seeded,  sar- 
rounded  by  the  calyx.  There  are  sue  species,^ 
with  several  varieties. 

HEDERACEiE,  m  botany,  the  name  of 
the  ibrty-sixth  order  of  Linnietis's  *^  Frag- 
nentsofaNatnral  Method,*'  consisting  of  the 
ivy,  vine,  and  a  few  other  genera,  whidh  front 
their  general  habit  and  appearance  seem 
nearly  allied.    Tliis  order  consists  ofherba* 
ceons  and  shrubby  plants,  most  of  which, 
particularly  the  ivy  and  v(ne  jnst  mention- 
ed, have  creepmg   branches,  that  attach 
themselves  by  tendrils  to  the  bodies  in  thehr 
neighbouriiood.    The  roots  are  long;  the 
stems  and  young  branches  commonly  cy- 
lindric.  The  leaves  are  alternate,  sometimes 
simple,  as  in  the  ivy  and  vine ;  sometimes 
winged,  as  m  the  zanthoxyimn,  or  tootlHU^ 
tree,  in  which  the  surface  of  .the  leaves  i» 
covered  wjth  points.    On  each  side  of  the 
ibot-fitalk  of  the  leaves  of  the  vine  are  pfaiced 
two  pretty  large  stipule,  or  scales ;  from 
the  side  opposite  to  the  leaves  proceeds  a 
branching  tendril,  which  serves  to  fiuten 
the  plant  to  the  bodies  in  its  neighbourhood. 
Hie  fiowers  are  either  hermaphrodite,  as  id 
the  ivy  and  vine ;  male  and  female  upon 
different  roots,  as  in  the  ginseng ;  or  herma- 
phrodite and  male  upon  different  roots,  aa 
in  the  zanthoxylum.    The  calyx,  or  proper 
fiower  cop,  consists  of  one  leaf  divided  into 
^ve  parts,  which  are  small,  and  generally 
permanent.  The  petals  are  commonly  €ve ; 
but  in  the  cissus  four,  and  in  the  zanthoxy- 
lum none.    There  are  five  stamina;  but 
the  cSssns  has  only  four.    Tlie  anthers,  or 
tops  of  the  stamina,  are  ronndisli :  in  the 
ivy  tliey  are  attached  to  the  filaments  by 
the  sides.  In  the  zanthoxylum  the  filaments 
are  crowned  with  twin  antheri.    The  seed 
bud  is  ofdifierent  shapes ;  the  seed-vessel  is 
of  the  berry  kind,  with  one,  two,  or  five 
cells,  and  tlie  seeds  are  from  one  to  five  in 
number,  placed  Ibither  in  distinct  cells,  or, 
as  in  the  case  of  the  ivy  and  vine,  disponed 
tluroogh  the  pulp  without  any  partition.  See 
Panax,  &c: 

HEDGED,  in  agricuUore,  are  either 
planted  to  make  fences  round  inclosures,  or 
to  divide  the  several  parts  of  a  garden. 
When  tlicy  are  designed  asontward  fences, 
they  are  planted  either  with  bawtfaoin, 
crabs,  or  blackthorn;  but  those  hedge* 
which  are  planted  in  gardens,  either  to  apiv 
round  wilderness-quarters,  or  to  screen  the 
other  parts  of  a  garden  from  taghli  are 
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pknted  accovdiDg  to  Uie  fiwcy  of  Um  owner, 
some  preTeiTiDg  ever-greeoft,  in  wluch  cue 
the  lioUy  is  best;  next  the  yew,  then  the 
Ittirel,  lannntinos,  pbillyrea,  Stc  otbera 
prefer  the  beftcby  the  hornbeam,  and  Che 
elm. 

HiDOB  kog»    See  Erihacbcs. 

Hbdcb  gptmntf  the  brown  motacilb, 
white  iindemeath,  and  with  a  grey  spot  be- 
bhMl  tlie  eyet.    See  Motacxlla. 

HEDWIOIA,  in  botany,  so  called  from 
J.  Hedwigy  a  genos  of  the  Octandria  Mono* 
gynia  elan  and  order.  Essential  character : 
calyx  four-toothed;  corolla  four-cleft ;  style 
none ;  capsule  tricocooos ;  seeti  a  nut.  There 
is  only  one  species ;  etz.  H.  balsamifera,  a 
lofty  tree  more  than  sixty  feet  in  height, 
and  nearly  Awt  feet  in  circumference,  a  na- 
five  of  St.  Domingo.  The  wood  is  used 
for  many  puiposes :  the  red  gum  that  issnei 
from  the  bark  hM  a  strong  aromatic  smell, 
and  is  serviceable  in  the  cure  of  wounds ;  it 
is  frequently  called  bois  coehon. 

HEDYCARYA,  in  botany,  a  geons  of 
tiie  Oipeda  Icosandria  cbMs  and  order* 
Natural  order  of  Scabrids.  Urticse,  Jus- 
sieu.  EMcntial  character:  calyx  eight  or 
ten  deft;  corolla  none:  male,  tifaunenta 
none;  anthers  in  the  bottom  of  the  calyx, 
four*6irrowed,  bearded  at  the  tip :  female, 
germs  pedicelled;  nuts  pedicelled,  one- 
seeded.  There  is  but  one  species;  vix.  H. 
dentata,  a  natiTe  of  New  Zealand. 

H£DYCREA,in  botany,  a  genos  of  the 
Pentandria  Monogynia  class  and  order. 
Fjsential  character:  calyx  one-leafed,  he- 
mispherical, five-toothed;  corolla  none; 
drape  oval,  one-celled;  not  ovate,  covered 
with  fibres,  one-celled;  the  shell  hard. 
Then  is  but  one  species ;  cts.  H.  incana,  a 
native  of  Oniana,  where  it  is  called  caligni 
by  the  natives,  who  are  remarkably  fond  of 
the  fiiiit,  which  is  about  the  site  of  a  large 
olive  I  tlie  pulp  is-  white,  and  of  a  sweetish 
tiate ;  the  slieil  b  bony,  and  separates  with 
difficulty  from  the  fibres  in  the  pulp ;  the 
kerael  is  two-iobed :  it  is  but  a  small  tree, 
not  exceeding  feur  feet  in  height. 

HEDYOSMUM,  m  botany^a  genus  of 
the  Monoecia  Polyandria  class  and  order. 
Essential  character :  male,  ament  covered 
with  anther* ;  no  perianth,  coraUa,  or  fiU- 
nents :  female,  calyx  three-toothed ;  corol- 
la none;  style  one,  three<coracred ;  berry 
three-cornered,  one-seeded.  There  are  two 
species,  both  natives  of  Jamaica. 

HEDYOTIS,  fai  botany,  a  genos  of  the 
Tetrandria  Monogynia  dms  and  order. 
Netaial  order  of  Stellatae.    Rnbtacev^  Joa- 
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sien.  EssenlUl  character:  corolla  meoo* 
petalons,  funnel-shaped ;  capsule  two-celled, 
many-seeded,  inferior.  There  are  eight 
species,  natives  of  the  East  and  West  In- 
dies, also  of  Cochin-cliina* 

HEDYPNOIS,  in  botany,  a  genus  of  the 
Syugenesia  Polygamia  £qoalis  class  and 
order.  Natural  order  of  Composltse  Semi- 
floscnlosae.  Cichoracew.  Jussien.  Essen- 
tial character :  calyx  calyded,  vrith  short 
scales;  seeds  crowned  with  the  calycle; 
outer  without  down,  covered  up  in  the 
scales  of  the  calyx ;  inner  having  a  down  of 
five  erectish  awned  chaft :  receptacle  naked, 
hoUow  dotted.  This  genus,  according  to 
Professor  Martyn,  embraces  some  spedes 
of  Hyosbris  and  of  Crbpis,  which  see. 

HEDYSARUM,  in  botany,  a  genus  of 
the  Diadelphia  Decandria  class  and  order. 
Natural  order  of  Papilionacese  or  Legumi- 
■osae.  Essential  character:  corolla  keel 
transversely  obtuse ;  legume  jointed,  with 
one  seed  in  each  joint  Then  are  ninety 
«pedes,  only  one  of  which  is  a  native  of 
Great  Britain;  eis.  H.  onobrychis,  saint- 
foin,  or  cockshead,  and  but  ten  which  are 
natives  of  Europe.  Most  of  these  are  pe- 
rennial. Linnaeus  relates  a  remarkable  phe- 
nomenon bdonging  to  H.  gyrans,  sensitive 
hedysarum,  which  is  as  follows :  **  This  is 
a  wonderful  plant,  on  aci'ount  of  its  volun- 
taiy  motion,  which  is  not  occasioned  by 
any  touch,  irritation,  or  movement  in  tiie 
air,  as  in  the  Mimosa,  Oxalis,  and  Dionapa; 
nor  is  it  so  evanescent  as  in  Amorplia.  No 
sooner  had  the  pfaints  raised  firom  seed  ac- 
quired theur  temate  leaves,  tlian  they  be- 
gan to  be  in  motion  this  way  anti  that:  tliis 
movement  did  not  cease  during  tlic  wUoiu 
course  of  their  vegetation,  nor  wcic  tliey 
observant  of  any  tiine,  order,  or  direction; 
one  leaflet  frequently  revolved,  whilst  the 
other  on  the  same  petiole  was  quii.'scent; 
sometimes  a  few  leaflets  only  were  in  mo- 
tion, then  almost  all  of  tii«>jn  would  be  in 
movement  at  once ;  the  whole  plant  was 
very  seldom  agitated,  and  that  only  during 
tlie  first  year.  It  ooniiniied  to  move  in  the 
stove  during  the  second  year  of  itn  growth,' 
and  vras  not  at  rest  even  in  winter." 

HEEL,  in  the  sea  hinguage.  If  a  ship 
leans  on  one  side,  whether  she  be  aground 
or  afloat,  then  it  is  said  she  heels  a  starboard, 
or  a-port ;  or  that  slie  heels  oflTwards,  or  tt 
tlie  shore  ;  that  is,  inclines  more  to  one  side 
than  to  anotlier. 

Hebl  of  the  maai,  that  part  of  the  foot  o^ 
any  mast  whidi  is  pared  away  slanting  oa 
Ihe  aftwvd  tide  theraof,  in  order  that  it 
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may  be  stayed  aftward  on.    Hie  beels  of  die  without  iisiie,  all  faia  brothen  nwy  iai* 

the  toQ-masts  ai«  squares.  llerit,  is  good. 

HEGIRAy  in  chroDology,  a  cdebrated        To  prevent  injory  to  creditors  by  the 

epocha  among  Mahometans.    See  Chro*  alieoatioB  of  the  famds  descended,  &c.  and 

NOLOGY.  The  event  which  gave  rise  to  this  depriving  them  of  their  daim  on  the  lands, 

epocha  vras  the  flight  of  Mahomet  from  it  is  enacted  by  3  and  4  William  and  Maiy 

Mecca,  with  his  new  proselytes,  to  avoid  c.  14,  that  in  all  cases,  where  any  heir  at 

the  persecution  of  the  Coraischite&;  who,  law  shall  be  liable  to  pay  tbt  debt  of  his 

being  then  most  powerfol  in  the  city,  could  ancestor,  in   regard  of  ady  lands,  tene** 

not  bear  that  Mahomet  should  abolish  ido-  ments,  or  hereditaments  descending  to  him, 

latry,  and  establish  his  new  religion.    This  and  shall  sell,  alien,  and  make  over  the 

flight  happened  in  the  foorteentli  year  after  tame  before  any  action  broogbt  or  process 

Mahomet  had  commenced  prophet :  be  re-  sued  out  against  him,  sncli  heir  at  law  shall 

tired  to  Medina,  which  he  made  the  place  be  answerable  for  such  debt  or  debts  in  an 

of  his  residence.  action  or  actions  of  debt  to  the  value  oT 

HEIGHT,  in  geometry,  is  a  perpendi*  the  said  bmd  so  by  him  sold,  alienated,  or 

cular  let  faU  (rem  the  vertex,  or  top,  of  any  made  over;  in  which  case  all  creditors  shall 

right-lined  figure,  upon  the  base  or  side  snb'-  be  preferred,  in  the  same  order  as  in  ac- 

tending  it.    It  is  likewise  the  perpendicular  tions  against  executors  and  administr^ra, 

height  pf  any  object  above  the  horizon ;  and  such  execution  shall  be  taken  out  upon 

and  is  found  several  ways,  by  two  staffs,  any  judgment  or  judgments  so  obtained 

a  plain  mirror,  with  the  quadrant,  th^o-  against  such  heirs,  to  the  value  of  the  said 

doUte,  or  some  graduated  instrument.  Sec.  land,  as  if  the  same  were  his  own  proper 

The  measuring  of  heights  or  distances  is  debts ;  savmg  that  the  bmds,  tenementa, 

of  two  kinds:  when  the  place  or  object  is  and  hereditaments,  6<majfdtf  aliened  before 

accessible,  as  when  yon  can  approach  to  its  the  action  brought  shall  not  be  IhUe  to 

bottom ;  or  inaccessible,  when  it  cannot  be .  such  execution.      Provided,    that  where 

approached.    See  Suryeying.  any  action  of  debt  upon  any  specialty,  is 

HEIR,  in  law,  is  he  to  whom  lands,  tene-  brought  ac;aiiuit  any  heir,  he  may  plead 

ments,  hereditaments,  by  the  act  of  God  riens  per  descend  at  the  time  of  the  original 

and  right  of  blood,  descend  of  some  estate  vrrit  brought,,  or  the  lull  filed  against  him  ; 

of  inheritance.  and  the  plantiff  in  such  action  may  reply, 

HeiR  apparent.    No  person  can  be  heir  that  he  had  lands,  tenements,  or  heredita-  . 

in  fact  until  the  death  of  his  ancestor ;  yet  ments  fit>m  his  ancestor  before  the  original 

he  who  stands  nearest  in  degree  of  kindred  writ  brought,  or  the  bill  filed ;  and  if  npon 

to  the  ancestor,  is  called  even  in  his  life-  issue  joined  Idiereupon,  it  be  found  for  the 

time,  heir  apparent.  plantiff,  the  jury  shall  inquire  of  the  vahie 

And  the  law  takes  notice  of  an  heir  of  the  lands,  tenements,  or  hereditaments, 

apparent,  so  far  as  to  allow  the  father  to  so   descended,   and  thereupon  judgment 

bring  an  action  of  trespass  for  taking  away  shall  be  given,   and  execntiou   shall    be 

his  son  and  heir,  the  fiither  being  guardian  awarded  as  aforesaid ;  but  if  judgment  be 

by  nature  to  his  son,  where  any  hinds  de-  given  against  such  heir,  by  conftssioaof  the 

scended  to  him.  action,  confessing  the  assets  descended,  or 

The  heir,  heir  general,  or  heir  at  com*  upon  demurrer,  or  nihii  duni,  it  shall  be 

mon  law,  is  he  who  after  his  fiither^s  or  for  the  debt  and  damages,  vrithout  anj 

ancestoT's  death  has  a  right  to  all  bis  land,  writ  to  enquire  of  the  lands,  tenements^  or 

tenements,  and  hereditaments ;  but  he  must  hereditaments  so  descended, 
be  of  the  whole  blood,  not  a  bastard,  alien,        Before  this  statute,  if  the  ancestor  hsd 

he.    None  but  the  heir  general,  according  devised  away  the  lands,  a  creditor  by  spe- 

to  the  course  ofthecommon  law,  can  be  heir  cialty  had.  no  remedy,  either  against  the 

to  a  vrarrantiy,  or  sue  an  appeal  of  the  heir  or  devisee.    But  by  tliis  statute  it  is 

death  of  his  ancestor.  enacted,  that  all  willa  and  teatameoti^  ttaii* 

A  custom  in  particular  places  varying  the  tations,  dispositions,  or  appointments,  of  or 

rules  of  descent  at  common  law  is  good,  concerning  any  manors,  messuages,  lands, 

such  is  tlie  custom  of  gavel4und,  by  which  tenements,  or  hereditaments,  or  of  aiiy  rent, 

all  the  sons  shall  mherit,  and  make  but  one  profit,  term,  or  charge  out  of  the  same, 

heir  to  their  ancestor.    The  general  custom  whereof  any  person  at  the  time  of  his  de« 

of  gavel-kind  famds  eztttids  to  soils  only,  cease  shall  be  seised  in  fee-simple,  posset- 

but  a  spcdal  costOD,  ttiat  if  one  brQtbsr  riaBi  refenJoiii  or  remanidfjri  or  havepomr 
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H  diipoM  of  the  tame  by  fait  faMt  will  ami  pref«Bted  tlie  descent  of  to  modi  to  tM 

tettament,  ahall  be  deemed  and  taken  only  lieir,  and  confteqnently  took  away  their  re* 

agaiuat  soch  crc^ditor  as  aforesaid,  his  heirs,  medy  against  him,  who  was  ooky  liatile  in 

snccessorsy  executors,  administrators,  and  respect  of  tho  lands  descended  $  and  as  a 

assigns,  and  every  of  them,  to  be  fraudulent,  bond  is  no  lien  whatsoever  on  the  lands  in 

and  clearly,  absolutely,  and  utterly  void,  the  hands  of  the  obligor,  much  less  can  it  be 

ftnstiate,  and  of  none  effect ;  any  pretence  so,  when  they  are  given  away  to  a  strao* 

culoar,  feigned  or  presumed  consideration,  ger. 

or  any  other  matter  or  thing  to4he  contrary        Hu|t  looms,  in  law,  are  soch  ^oods  and 

■otwithstandhig.   And  in  those  cases  every  personal  chattels,  as,  contrary  to  the  nature 

inch  creditor  may  maintain  his  action  of  of  diattels,  shall  go  by  special  custom  to 

debt  upon  his  said  lands  and  specialties,  the  heir,  along  with  the  inheritance,  and 

against  the  heir  at  law  of  snch  obligor,  and  not  to  the  executor  of  the  last  proprietor, 
such  devisee  and  devisees  jomtly,  by  virtue        HEISTERA,  in   botany,   so  called  ia 

of  this  act;  and  such  devisee  and  devisees  honour  of  Laurence  Heister,  a  genus  of  tha 

shall  be  liable  and  chargeable  for  a  iaise  Decandria  Monogynia   class   and   order, 

plea  by  him  or  them  pleaded,  in  the  same  Natural  order  of  Holoraceae.     Aorantia, 

manner  as  any  heir 'Sliould  have  been  for  Jussien.    Essential  cliaracter:   cnJyx  five* 

Mse  plea  by  him  pleaded,  or  for  not  con>  cleft;  petals  ^yt,  drupe  witli  a  very  Urge 

'    '     the  hmds  or  tenements  to  him  de*  coloured  calyx.     There  is  but  one  species, 


aeended.    Provided,  that  whebe  there  bath  e>2«  H.  coccinea,  a  native  of  Martuiico,  in 

been  or  shall  be  any  limitation  or  appoint-  close  woods  near  torrents.    The  French 

nent,  devise,  or  disposition,  of  any  manors,  inhabiduits  call  it  bois  perdiix,  birds  being 

■scssuagcs,  lands,  tenements,  or  heredita-  very  fond  of  the  Ihiit. 

nents,  tor  the  raising  or  payment  of  any  H^LENIUM,  in  botany,  a  genus  of  the 

real  or  just  debt,  or  any  portion,- sum  or  Syngenesia  Polygamia  Superflua  class  and 


aams  of  money,  for  any  child  or  children  of  order.    Natural  order  of  Compositse  Dis-  * 

any  person  other  than  the  heir  at  law,  in  coidese.    Corymbifere,  Jussieu.   There  are 

pursuance  of  any  naarriage,  contract,  or  two  species,    lliese  phmt^i  are  natives  of 

agreement  in  writing,  bomajUe  made  before  America,  where  they  grow  wild  in  great 

such  marriage ;  the  same  and  every  of  them  plenty,  in  the   woods   aud   other  shady 

shsU  be  in  ftill  force,  and  the  same  manors,  places,  where  the  ground  is  moist. 

See,  may  be  holden  and  enjoyed  by  eveiy  HELIACAL,  in  astronomy,  a  term  ap. 

such  peison.  Ins  heirs,  executors,  admini-  plied  to  the  rising  or  setting  of  the  stare, 

slimtois,  and  assigns,  for  whom  the  said  limi-  or,  more  strictly  »iieaking,  to  then-  emersion 

tatioo,  appointment,  devise,  or  disposition  out  of  and  immersion  into  the  rays  and 

was  made,  and  by  his  trustee,  his  heirs,  ex-  superior  splendour  of  tlie  son.    A  star  is 

ecntOfs,administratore,  and  amigns,  for  such  said  to  rise  hehacally,  when  after  bavuig 

estate  or  mterest  as  shall  be  so  limited  or  been  in  conjunction  with  the  sun,  and  on 

appointed,  devised  or  disposed,  until  such  that  account  invisible,  it  comes  to  he  at 

debt  or  debts,  portion  or  portions,  shall  be  such  a  distance  from  liim,  asi  to  be  seen  m 

raised,  paid,  and  satisfied*    And  every  de-  the  morning  before  siin-rising ;  tlie  sun  bw 

▼isee  made  liable  by  this  act,  shall  be  liable  his  apparent  motion,  receding  from  tlie 

and  chargeable  io  the  same  manner  as  die  star  towards  tl^  east ;  on  Uie  contrary,  the 

heir  at  law,  by  Ibrce  of  tUs  act,  notwith^  heUaral  settmg  is  nlien  the  sim  approacnes 

standing  the  lands,  tenements,  and  heredl-  so  near  a  star,  as  to  hide  it  with  Uu  braois, 

tamenU  to  him  or  them  devised,  shaU  be  which  prevent  the  famter  liglit  ot  the  star 

aliened  More  the  action  brooght.    In  the  from  being  perceived,  m  that  th*  terms  ap- 

eoBstruction  of  this  statute  it  has  been  held,  parition  and  occtiitatum  would  be  more 

that  thongh  a  man  is  prevented  from  de-  proper  than  risinir  and  »«'ttJbg. 

featiQg  his  creditors  by  will,  that  yet  any  set.  AUthefixetl  sta.sm  tUe  iodise,  a<aiso 

Uemcnt  or  disposition  he  shall  make  ha  hk  the  superior  pUuetA,   .M41*,  Jnpitr r,  and 

life-time  of  his  Liiids,  whether  voluntary  or  Satura,  rise  hi-UacMily  :n  tuc  morninjr,  a 

not,  will  be  good  against  bond  creditors ;  little  belore  sun  iisin^,  .urn  4  tr  w  dnyi*  at'ter 

for  that  was  not  provided  against  by  the  they  have  set  eosmir  .il>.    Again,  tbey  set 

slatnte,  which  only  took  care  to  secure  such  heliacally  in  Uie  e\rn.ng,  •  httir  bttbre 

ciedftton  from  any  imposition,  vrhidi  might  their  achronycal  setting.     But  tne  moon, 

be  supposed  in  amends  faMt  sickness;  but  if  whose  motion  eastwaiJ  .g  i!w.»>»  quicker 

ke  gave  away  his  esute  ia  his  life-time,  thii  than  the  appvcat  motion  oi  the  am,  ilNa 
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Mikeally  in  tlie  evemng,  after  tte  new 
noon ;  and  sets  beliacally  in  tbe  morning, 
when  old  and  approaching  to  a  coiynnction 
with  the  ton. 

Tbe  inferior  planet^  Venus  and  Mercury, 
which  sometimes  seem  to  go  westward 
from  the  sun,  and  sometimes  again  have  a 
quicker  motion  eastward,  rise  heUacally 
in  the  monung,  wheo  they  are  retrograde ; 
Init  when  direct  in  their  motions  they  rise 
hehacaliy  in  the  evening.  The  heliacal 
lising  or  setting  of  tiie  moon,  happens  when 
ahe  is  seventeen  degrees  distant  from  the 
•on ;  bat  for  the  other  planets,  twenty  de- 
grees are  required ;  and  for  the  fixed  stars, 
more  or  less  according  to  their  magniUide. 

HELIANTHUS,  in  botany,  Mum-flower, 
a  genus  of  the  Syngeaesia  Polygamia  Fras* 
tranea  cbss  and  order.  Natural  order  of 
Compositae  OppositifoUae.  Coryrobifene, 
Jussieu.  Essential  character:  calyx  imbri* 
cate,  '  somewhat  squarrose;  down  two- 
leaved  'f  receptacle  phaify,  flat.  There  are 
twelve  species.  These  are  hardy  herbace- 
ous plants,  most  of  them  tall  and  large,  all 
perennial  excepting  two,  viz,  H.  annas  and 
H.  indlcos.  Tbey  are  all  natives  of  Ame« 
rica. 

HELICOID  parabola,orBsrMboUc$piriaj 
is  a  curve  arising  from  the  supposition  that 
the  common  parabola  is  bent  or  twisted,  till 
the  axis  comes  into  the  circumference  of  a 
cirble,  tiie  ordinates  still  retaining  their 
places  and  perpendicular  positions  with 
respect  to  the  circle,  all  these  still  remaining 
in  the  same  placp. 

HELICONIA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order.  Na« 
tural  order  of  Scitamineae.  Musae,'Jussiea. 
Essential  character :  spathe s ;  perianth  none; 
corolla  three-petalled  ;  nectary  two-leav- 
ed ;  pericarpium  tricoccous;  seeds  solitary. 
There  are  three  species,  natives  of  the  West 
Indies  and  South  America. 

HELICT£K£S,  in  botany,  a  genus  of 
the  Gynandria  Decandria  class  and  order. 
Natural  order  of  Columniferae.  Malvaceap, 
Jufsicu.  Essentia]  character:  pentagynousi; 
calyx  one-leafed,  obl^ue ;  petals  five ; 
nectary  of  five  leaflets  ;  capsule  five-twist- 
ed. There  are  nine  species,  shrubs  or  trees^ 
natives  of  both  Indies,  mostly  tomentose  ; 
leaves  alternate  -,  peduncles  axiUaiy,  fewt 
flowered. 

HELIOCARPUS,  in  botany,  a  genus  of 
tbe  Dodecandria  Digynia  class  and  order. 
Natural  order  of  Colnmnifene.  Tilracea^ 
Jussieu. .  Essential  character :  calyx  four* 
leaved ;  corolla  four-pctalled  |  styles  sun- 
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pie ;  capsule  two-ceDed,  compressed,  lo»* 
gitndimUly  radiated  on  both  sides.  'Iliere 
is  only  one  species,  ciz.  H.  americaDa, 
American  heliocarprai.  It  is  fonnd  growisis 
vrild  about  La  Vera  Craz,  in  New  Spain. 

tiELlOMETER,  the  name  of  an  instro- 
ment  for  measuring  with  particular  exact- 
ness the  diameters  of  the  heavenly  bodies, 
and  especiaUy  those  of  the  sun  and  moon. 
Tliis  instrument  is  a  kind  of  telescope,  con* 
anting  of  two  object-glasses  of  equal  focnl 
distance,  placed  one  of  them  by  the  side  of 
the  other,  so  that  the  same  eye-glass  serves 
for  both.    The  tube  of  this  instrament  is  of 
a  conical  form,  larger  at  the  upper  end,which 
receives  the  two  object-glasses,  than  at  the 
lower,  wliich  is  furnished  with  an  eye-glass 
and  micrometer.    By  tiie  construction  of 
this  instrument  two  dbtinct  images  of  an 
object  are  formed  in  the  tbcus  of  the  eye- 
glass, whose  distance,  depending  on  that  of 
the  two  object-glasses  from  one  anotlier,may 
be  measured  with  accuracy ;  nor  is  it  neces- 
sary that  the  whole  disc  of  the  sun  or  moon 
should  come  within  tlie  field  of  view,  since, 
if  the  images  of  only  a  small  part  of  the  diftc 
be  formqd  by  each  object-gfaus,  the  whole 
diameter  may  be  easily  computed  by  their 
position  with  respect  to  one  another :  for  if 
the  object  be  large,  the  images  will  ap- 
proach, or  pertiaps  lie  even  over  one  an- 
other, and  tlie  object  glasses  being  moveable, 
the  two  images  may  always  be  brought 
exactly  to  touch  one  another,  and  the  dia* 
meter  may  be  computed  from  the  known 
distance  of  the  centres  ef  the  two  ghsses. 
Besides,  as  this  instrument  has  a  common 
micrometer  in  the  focus  of  die  eye-glaas, 
when  the  two  images  of  the  sun  or  moon 
are  made  in  part  to  cover  one  another,  that 
part  which  is  common  to  both  the  images  may 
be  measured  with  great  exactness,  as  being 
viewed  upon  a  ground  that  is  only  one  half 
less  luminous  than  itself ;  whereas,  in  gene- 
ral, the  heavenly  bodies  are  viewed  upon  a 
dark  ground,  and  on  tliat  account  are  ima- 
gined to  be  larger  than  tiiey  really  are.  By 
a  small  addition  to  this  instrument,  provided 
it  be  of  a  moderate  length,  M.  Boogoer, 
the  inventor,  thought  it  very  possible  to 
measure  angles  of  three  or  fonr  degrees, 
which  is  of  particular  consequence  in  takmg 
the  distance  of  stan  from  the  moon.    With' 
this  instmment  he  found  that  tbe  son's  ver- 
tical diameter,  though  somewhat  diminished 
by  the  astronomical  refraction,  is  loqger 
than  the  horizontal  diameter  -,  and,  in  as* 
certalnittg  this  phenomenon,  he  also  found, 
that  th<;  upper  and  lover  edges  of  the  son'a 
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4iK  are  not  so  equally  defined  u  the  other 
parts  i  on  tliit  accoont  his  image  appean 
tomewbat  extended  in  the  vertical  direc- 
tion. This  is  owing  to  the  deeompoeitiott 
6fKght,  which  is  known  to  consist  of  rayt 
differently  refrangible  in  their  passage 
through  oar  atmosphere.  Thus  tiie  bine 
and  violet  rays,  which  proceed  from  the 
npper  part  of  the  disc  at  the  same  time  with 
those  of  other  colouit,  are  somewhat  more 
refracted  than  the  others,  and  tlierelbre 
aeem  to  as  to  have  proceeded  from  a  higher 
point ;  whereas,  on  the  contrary,  the  red 
rays  proceeding  from  the  lower  edge  of  the 
disc,  being  less  refincted  than  the  others, 
seem  to  proceed  from  a  lower  point;  so 
that  the  vertical  diameter  is  extended,  or 
appears  longer,  than  the  horixontal  diame* 
ter. 

UEUOCENTRIC  hUiimde  o^a'plmef, 
the  indination  of  a  line  drawn  between  the 
centre  of  the  sun  and  the  centre  of  a  planet, 
to  the  plane  of  the  ecliptic. 

H11.10CB11TRIC  plaee  tf  a  plantt,  in  astro- 
nomy, the  place  of  the  ecliptie  wherein  the 
planet  would  appear  to  a  spectator  placed 
at  the  centre  of  the  sun. 

HEUOPHILA,  in  botany,  a  genus  of 
the  Tetradynaroia  Siliqoosacbiss  and  order. 
Natural  erder  of  Sihqoosae,  Crucifbrmes. 
Crudferas,  Jassieo.  Essential  character: 
nectaries  two,  bowed  back  towards  the 
bladder  of  the  calyx.  There  are  ten  spe- 
des.  Hiese  plants  are  aD  natives  of  the 
Cape  of  Good  Hope. 

HELIOSCOPE,  in  optics,  a  sort  of  te- 
lescope, peculiarly  fitted  for  viewmg  the 
son,  vfithoat  hurting  the  eyes.  See  Ts- 
LBscon. 

HEUOTROPE,  in  mineralogy,  a  spe- 
cies of  the  flint  genus.  It  is  (rf*  a  green 
colour,  and  occurs  massive,  in  angnhur 
and  rolled  pieces;  it  is  conunonly  trana- 
Jucent  on  the  edges ;  the  specific  gni^ty 
from  fS  to  t.7.  It  is  found  in  rocks, 
and  is  said  to  be  the  connecting  link  be- 
tureen  jasper  and  chalcedony*  In  Asia,  it 
b  found  in  Bucharia,  Persia,  and  Siberia ; 
and  In  Europe,  in  Icehnd  and  m  Upper 
Saxony.  From  the  beauty  of  the  colour, 
and  its  great  hardness,  it  is  reckoned  of 
great  valoe  ambqg  lapidaiies,  and  that 
which  has  the  greatest  degree  of  traaslu- 
€enqr»  nnd  most  numerons  red  spots,  is  of 
sBOst  value. 

HEUOTROPIUM,  m  botany,  n  genus 
•f  the  PUntandria  Monogyma  daas  and  or^ 
4er.  Natural  order  of  Aspcrifolia.  Bor- 
Jusaea.    Essential  cfaatacter :  co- 
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roDa  salver-ahaped,  five-deft,  with  teeth  In- 
terposed ;  throat  closed  vrith  arches.  There 
are  twenty-four  species,  of  which  H.  pem- 
▼iannm,  Peruvian  turnsole.  Or  Heliotrope, 
b  a  small  shrubby  plant,  from  two  to  three 
feet  in  height;  the  leaves  are  long,  hairy, 
and  mocJi  veined,  of  an  ash-coloor  on  their 
under  side,  on  short  foot-stalks ;  the  flowers 
are  produced  at  the  ends  of  the  branches, 
in  short  reflex  spikes,  grovring  in  dosters; 
the  peduncles  divide  into  two  or  three,  and 
these  again  into  smaller  ones,  each  sustam- 
Ittg  a  spikclet  of  pale  blue  flowers,  which 
have  a  strong,  sweet  odour,  somevrimt  ra- 
sembling  bitter  almonds.  It  grows  nato* 
rally  in  Peru ;  it  flowers  with  us  great  part 
of  the  year,  and  those  flowers  which  comn 
oat  early  in  the  summer,  are  succeeded  by 
ripe  seeds  in  autumn. 

HELIX,  in  geometry,  the  same  with  Spi* 
RAL,  which  see. 

Hbux,  in  natural  history,  the  moti,  a  ge- 
nus of  the  Vermes  Testaoea  dass  and  or- 
der. Animal  a  limax;  shell  univalve,  sp^ 
ral,  subdiaphanoun,  brittle ;  aperture  con- 
tracted, seroi-lanar  or  roundish.  Of  this 
geoos  more  than  three  hundred  spedcs  have 
been  enumerated ;  they  are  separated  mto 
divisions;  A.  whorls,  with  a  caiinate  acute 
margin;  B.  umbilicate,  the  whoris  round- 
ed ;  C.  rounded  hnperforate ;  D.  tapering  • 
E.  ovate,  hnperforate.  Of  the  species,  we 
shall  notice  H.  cornea,  the  shell  of  which 
above  is  umbilicate,  flat,  blackish,  with 
fonr  round  whorb.  It  is  found  in  Europe, 
and  on  the  coast  of  Coromandd,  from  n  sin- 
gle line  to  an  inch  in  diameter ;  shell  dies- 
nut,  brown,  rufous,  whitish,  yeUowish,  or 
Mneish,  polished  and  very  fine  striate  trans- 
versely ;  whorls  lour  or  five,  nrdy  turned 
contrary;  the  inhabitant  is  black,  vrith 
dirty-grey  tentacnla,  and  produces  a  scar- 
let, but  not  very  dnrable  dye.  H.  ferma- 
tia,  a  snail  with  five  spires  remarkably  ven- 
tricose,  slightly  umbilicated,  iasdated  with 
a  lighter  and  deeper  brown  ]  this  is  Ibund 
in  the  woods  of  the  southern  counties  of 
England ;  it  is  said  to  have  been  introduced 
into  this  country  by  Sir  Kendm  Digby,  for 
medical  purposes,  lliese  are  oonfin^  to  the 
southern  counties,  attempts  having  been 
made,  bnt  vrithout  success,  to  bring  them 
Into  Northamptonshire.  Tills  snaU  is  used 
in  many  parts  of  Europe  as  food,  partlcn- 
hrly  at  Rome  during  the  vreeks  of  Lent: 
here  they  are  fattened,  and  grow  to  a  very 
large  siw.  It  is  oviparous,  very  tenadoos 
of  hfe,  and,  towards  winter,  covers  Its  aper- 
tare  with  a  calcareous  lid.    H.  hnrtcnsjs, 
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firdeo-nudly   didl  imperforate^   globohr,  testnuM.    There  is  a  pert  of  the 

pale,  with  broad  iotermpted  brown  bands :  garden  snail,  and  of  other  of  the  like  kinds^ 
tliis  species  inhabits  the  garden  and  or*  commonly  called  the  collar;  this  snrroonds 
chard  in  most  parts  of  Europe;  it  abounds  the  neck  of  the  snail,  and  is  considerably 
with  a  visdd  slimy  Juice,  which  it  readily  thick,  and  is  the  only  part  that  is  visible 
gives  out  by  boiling  in  milk  and  water,  so  when  the  anunal  is  refired  quietly  into  its 
as  to  render  them  thick  and  glutinous,  and  shell:  in  this  state  of  the  animal,  these  in- 
the  compound,  especially  with  milk,  is  Mcts  which  infest  it  are  usually  seen  in  con- 
reckoned  efficacious  in  consumptive  cases.  •  sidertble  numbers,  marching  about,  very 
Snails  are  very  destructive  to  wall-fruit:  nimbly  on  tliis  part;  besides,  the  snail, 
lime  and  ashes  sprinkled  on  the  ground  will  every  time  it  has  occasion  to  open  its  anus, 
keep  them  away,  and  destroy  the  young  gives  them  a  place  by  which  to  enter  into 
brood.  Fruit,  already  bitten,  should  not  its  intestines,  and  they  often  seise  the  op- 
be  taken  off  the  tree,  for^  they  vrill  not  portnnity. 

touch  the  other,  till  they  have  wholly  eaten  HELLEBORUS,  in  botany,  English  Jbel- 
this,  if  left  for  them.  The  eyes  of  snails  Ubore,  a  genus  of  the  Polyandria  Polvgynia 
are  lodged  in  their  bonis,  one  at  the  end  of  class  and  order.  Natural  order  of  Multiss- 
cach  horn,  whiclt  they  can  retract  at  plea-  lique.  Rananculaceas,  Jossieo.  Essential 
sure.  The  manner  of  examining  these  eyes,  character :  calyx  none ;  petals  five,  or  more ; 
which  are  four  in  number^  is  this :  when  the  nectary  two-lipped,  tubular;  capsules  many- 
horns  are  out,  cut  off  nimbly  the  extremity  seeded.  There  are  seven  species.  The 
fii  one  of  them,  and,  placing  it  before  the  hellebores  are  all  hardy,  herbaceous  penn- 
microscope,  you  may  discover  the  black  spot  nials,  witii  compound  leaves,  digitate,  pe- 
at the  end  to  be  really  a  semiglobular  eye.  date,  palmate,  or  temate ;  the  flowen  have 
The  dissection  of  this  animal  is  very  en-  only  a  single  cover;  they  grow  either  sev^^ 
nous ;  for,  by  this  means,  the  microscope  lal  together,  at  the  ends  of  the  stalk  and  ifa 
jiot  only  discovers  the  heart  beating,  just  subdivisions, 'with  a  single  bnu:te  to  each 
against  the  round  hole  near  the  neck,  which  pedicle ;  or  single  on  a  scape,  naked,  or 
seems  the  place  of  respiration ;  but  also  the  with  a  leaf  £ot  an  involucre.  They  appear 
liver,  spleen^  stomach,  and  intestines,  with  early  in  the  spring,  and  often  ui  the  winter. 
the  veins*  arteries,  mouth,  and  teeth,  are  The  root  of  th»  plant  is  tnbeipos;  at  fiivt 
plainly  observable.  Ttie  intestines  of  this  it  has  no  taste,  but  in  a  short  time,  a  stroiig 
creature  are  green,  from  its  eating  herbs,  acridity  becomes  sensible  to  the  mouth  aoil 
and  are  branched  all  over  with  fine  capillary  throat.  By  distillation,  an  oQ  is  obtained 
white  veins;  the  mouth  is  like  a  hare's  or  which  is  extremely  poisonous :  a  one  similar 
.rabbits,  with  four  or  six  needle-teeth,  re-  in  its  efiecti  may  be  obtained  from  many 
sembling  those  of  leeches,  and  of  a  sub-  plants. 

stance  like  horn.    Snails  areaU  lieimaphro-        HELM,  in  naval  architecture,  a  fong  and 

dites,  havmg  both  sexes  omted  in  each  indi-  flat  piece  of  Umber,  or  an  assemblage  of 

yidual;  they  lay  their  eggs  with  great  care  Several  pieces,  suspended  along  the  bind 

m  the  earth,  and  the  young  ones  are  hatch-  p,rt  of  a  ship's  stern-post,  where  it  tnrm 

ed  with  shells  completely  formed.    Cutting,  upon  hinges  to  the  right  or  left,  serving  to 

off  a  snail's  bead,  a  little  stone  appears,  direct  the  oonne  of  the  vessel,  as  the  tail  oT 

which  is  supposed  to  be  a  great  diuretic,  a  fish  guides  the  body.  Tbehehn  is  asoaUr 

and  good  m  all  nephritic  disorders :  imme-  compmed  of  three  parts,  eis.  tlie  rudder 

diately  under  this  stone,  the  heart  is  seen  tlie  tiller,  and  the  wheel,  exe^t  in  smali 

beating;  and  the  auricles  ^evidenUydis-  vessels,  where  the   wheel  is  uDnecemary 

tinguisliable,  and  are  membranous,  and  of  a  As  to  the  form  of  tiie  rudder  it  becom^ 

white  colour,  as  aie  also  the  vessels  wluch  gradually  broader  in  proportion  to  its  dt»- 

proceed  from  them.    So  small  an  animal  as  tance  from  the  top,  or  to  its  depth  under 

tlie  snail,  is  not  free  from  the  pbigue  of  sup-  the  water.    The  back,  or  inner  part  of  it 

porting  other  smaUer  animals  on  its  bbdy ;  which  joins  to  the  stem  post,  is  diminUied 

and,  as  m  other  animals,  we  find  these  se-  into  the  form  of  a  wedge  throughout  ita 

condary  ones  either  living  on  their  suiface,  whole  length,  so  as  that  the  radder  may  be 

as  lice,  &c.  or  only  in  the  intestines,  as  more  easily  turned  from  one  side  to  the 

worms ;  it  IS  very  remarkable,  that  the  snail  other,  where  it  makes  an  obtnse  angle  with 

s  mfested  m  both  these  manners,  lice  be-  tlie  keeU    It  is  supported  upon  hinges,  of 

ing  found  sometimes  on  the-  surface  of  its  which  those  that  are  bolted  round  the  stem. 

body,  and  worms  sometiBiei  within  its  in-  post  to  the  after  exttemity  of  the  ship  a» 
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«ned  toogiiigB,  and  are  foniUied  with  m  HELONIAS»  in  botmy,  a  gems  of  th« 

lane  hofcs  on  the  afterpart  of  the  item-  Hesandria  Trigynia  clan  and  order.    Na. 

post.    The  other  partt  of  the  hinges,  which  tnral  order  of  Conmarie.    Jiinci,  Jossieii. 

are  bolted  to  the  hack  of  the mdder, are  Essential  character:   calyx  none ;  citrolla 

called  pintles,  bemg  stroM  cylindrical  pins,  six-petalled ;  capsole  three-ceUed.    There 

which  enter  hito  the  googings  and  rest  npon  are  two  species, ««.  H.  bollata,  spear-leaT- 

them.    The  length  and  thickness  of  the  ed  helonias ;  and  H.  asphodeloides,  grasa* 

mdder  is  nearly  equal  to  that  of  the  stem-  leaved  hekmias ;   both  natives  of  North 

tiost     The  rodder  is  tamed  npon  its  hinges  America. 

by  means  of  a  long  bar  of  timber  caUed  the  HEMEROBIUS,  in  natoral  history,  a 

tfller  which  is  fixed  horiaontally  in  its  npper  genns  of  insects  of  the  order  Neoroptera. 

end  wiihm  the  vessel.    The  movements  of  Mouth  with  a  short  homy  mandible,  tlie 

the  tiller  to  the  right  and  left,  accordingly  jaw  cylmdrical,  straight,  cleft ;  feelers  fenr, 

diiect  the  efforts  of  the   mdder   to  the  nneqiial,   filiform  ;   wmgs   deflected,   not 

■ovemment  of  the  ship's  coarse  as  she  ad-  folded  j    anteniis    setaceons,    projectrng, 

Wnces  •  vrhich,  m  the  sea  language,  is  called  longer  tlian  the  thoiax  which  is  convex, 

tteerini     The  opentions  of  the  tiller  are  There  are  neariy  forty  species,  m  two  divi- 

enided  and  assisted  by  a  sort  of  tackle,  sions ;  A.  tip  cylindrical,  membranaceoos, 

Gommnuicating  with  the  ship's  side,  criled  annnlate :  B.  Up  homy,  rounded  at  the  tip, 

the  tillei^rope,  which  ii  MoaUy  composed  of  vaulted.     The  insects  belonging  to  this 

nntaned  rope-yarns,  for   the  .purpose  of  genus  are,  tike  the  ephemers,  very  short- 

travenine  more  readily  through  the  blocks  Uved,  and  in  every  state  of  their  existence 

or  Dullew     In  order  to  fiicilHate  the  ma-  prey,  with  unceasing  avidity,  upon  plant- 

naiement'of  the hdm,  the  tiUerrope, in  all  lice.     The  larva  is  sixfiioted,   generally 

faure  vessels  is  wound  about  a  vrheel  which  ovate  and  hairy ;  the  pupa  mostly  follicn- 

acte  uDon  it' with  the  powen  of  a  crante  or  hite ;  the  eggs  am  deposited  io  clusters  on 

.  jlJ^  the  leaves  of  plants,  each  placed  on  a  small 

Thero  aro  several  terms  in  the  sea  faui-  gummy  pedicle.    When  touched  many  of 

«a«e  relating  to  the  hehn ;  as,  "  bear  up  them  have  an  excrementioas  smell.    Tlie 

the  hehn*  that  is,  let  the  ship  go  mora  most  common  species  is  the  H.  perfai,  an 

him  befbro  the  wmd :  «  hehn  a  midship,*  insect  of  great  beauty,  seen  chiefly  in  the 

or  •*rifhtthe  hehn^  thatb,  keep  it  even  middle,  and  towards  the  decline  of  summer; 

with  the  middte  of  flie  ship:  *'port  the  and  U a slender-bodied  fly,  of  a  grass-green 

helm  '•  put  it  over  the  left  side  of  the  ship :  colour ;  with  bright  gold  coloured  eyes ; 

"  starboard  the  hehn,"  put  it  on  the  right  and  four  large,  transparent,  ovaV  wmgs, 

side  of  the  ship.  finely  reticulated  witti   pale^green  veins. 

HELMrr  an  ancient  defensive  armour  The  eggs  of  this  msect  are  supported  on  a 

worn  bv  honemen  both  in  war  and  m  tour-  deticatestero,  of  mom  than  half  an  inch  m 

munen^    It  covered  both  the  head  and  length,  which  is  attached  to  the  surface  of 

Ihce  onlv  leaving  an  aperture  in  the  fWmtse-  a  leaf  or  twig.    They  may  be  seen  most 

cni^  bv  baraTwhich  was  called  the  visor,  frequcndy  on  the  limctiee,  and  by  some 

It  is  still  used  in  heraldry  by  way  of  treat  peisons,  unacquamted  with  their  nature, 

over  the  shield  or  coat  of  arms,  m  order  to  they  have  b^  taken.for  a  small  spe^ 

express  the  differout  decroes  of  nobUity  by  «es  of  the  fungus.    From  the  e^gs  m 

the  differont  manner  m  which  it  b  home,  hatched  the  hirva,  which  m  a  few  days  be- 

nwt.  a  helmet  m  profile  is  given  to  gentle-  come  fitted  to  undeigo  their  change  mto 

a^and  esquiros:  to  a  knight,  the  hehnet  the  cbijsahs  sWe.    For  th»  puip«e  the 

standing  foiward  and  the  beaver  a  KlUe*  animal  draws  a  fine  silk  from  the  extremity 

open:  Uie  hehnet  hi  profile  and  open,  with  rf  .Jj  body,  and  ma  short  space  envelope 

Sra,  belong,  to  aU  noblemen  under  the  itself  ma  round  baU  of  tiie  sise  of  a  smaU 

degiU  of  a  duke :  and  the  hehnet  forward  P^-^^^  ^^  ^  "^^"Tf  ?f,  ^^^^ 

aS^pen,  with  many  bar^  is  assigned  to  ftequenUjanddivestingitMtfofasstancom. 

k^             ces,  and  dukes.  menccs  a  chiysahs;  m  about  three  weeks 

-  "tWM^                but  one  hehnet  npon  i*  b^O""  •  «^«P>«e  TT'^.k'^'LII!!!!; 

.  uTTj    kJ;  Irl««i«M  thmw*  •»  two  knd  robins  takes  ila  name  finom  the  sbortnea 

a  shield ;  but  sometimes  tnere  are  iwo,  ana  ^.^^  tu^^  •«._ 

e«en  0^ :  if  thew  be  two.  they  ongbt  to  of  .U  life. » it  leldoiii  Urn  idoi«  Um  two 

fdce  each  other :  and  if  three,  the  middle-  "^  '■"*'  ^y*" 

«,o.t  riKmId  .i-ld  di«cUy  for;.rd.  .nd  the  HEMEROCALLIS,  in  bot«yr,  ByU* 

other  two  on  the  Mdco  ftcas  towmidi  it.  d^  KJjt,  •  rnnt  of  the  Henodna  Mom- 
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Hepatic  f«i,  the  old  ntme  for  nlpliib' 
retted  hydrogea. 

HEPIALUS.    See  Pbalbna. 

HEPTACHORD,  in  the  ancient  poetry, 
tignifiod  ▼€»€•  tfanlp^ere  sung  or  played  on 
•even  chordi,  that  is,  on  leren  different 
notei.  In  thiiiense  it  was  applied  to  the 
lyre,  when  it  had  but  seven  strings.  One 
of  the  uitervals  is  also  called  an  heptachord, 
as  contaming  the  same  number  of  degrees 
between  the  extremes. 

HEPTAGON,  in  geometry,  a  6gare  con- 
sisting of  seven  sides,  and  as  many  angles. 
In  a  regular  heptagon,  the  angle  at  the  cen- 
tre is  =31^^;  the  angle  of  the  polygon  is 
=  t  S8^  ^.  The  9rea  is  =;  tiie  square  of  one 
of  the  sides  multiplied  by  3.6339,  or  if  a 
equal  the  side,  the  area  =  a'  X  3.634  nearly 
=  «*  X  {  ^  where  t  is  tlie  tangent  of  64^4  = 
half  the  angle  of  the  polygon. 

In  fbrti6catioo,  a  pUre  is  termed  an  hep- 
tagon, that  has  seven  bastioiis  for  its  de- 
fence. 

HEPTAGON  AL  mtaikrt,  in  arithmetic, 
m  sort  of  polygonal  numbers,  wherein  the 
diflerence  of  the  terms  of  the  correspond- 
mg  arithmetical  progression  is  5.  Arith- 
meticaJs  1,  6,  it,  16,  21,  &c.y  and  these 
added  together,  inake  Heptngonals  1, 7, 18, 
34,  56,  &c  One  of  the  properties  of  these 
narabers  is,  t|iat  if  they  be  multiplied  by 
40,  and  9  be  added  to  the  product,  the  sum 
will  be  a  square  number. 
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1  X40 

7  X  40 

18  X  40 

34X40 

55X40 


9 
9 
9 
9 
9 


49 

S89 

3S9 

1369 

SS09 


7* 
17* 
«7« 
37» 
47*  ke. 


Here  it  is  evident,  that  the  series  of 
squares  thus  formed,  h  7%  17%  S7%  37%  47% 
Ac.  the  common  difference  of  whose  roots 
is  10,  which  is  double  the  common  dif> 
fcrence  of  tiie  arithmetical  series  from 
which  the  beptngonals  are  formed. 

HEPTANDRIA,  ni  botany,  the  seventh 
class  hi  Limueus's  system,  consoting  of 
plants  with  hermaphrodite  flowers,  which 
have  seven  stamina  or  male  organs.  There 
are  four  orders  of  this  cbtfs,  derived  from 
the  number  of  styles. 

HEPTARCHY,  a  government  of  seven 
persons :  also  a  state  or  country  divided 
into  seven  kingdoms,  and  governed  by  se- 
ven independent  princes;  in  which  sense 
it  is  particulariy  applied  to  the  government 
of  Sooth  Britain,  when  divided  amongst  the 
Saxons. 

HERACLEUM,  m  botany, 
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a  genns  of  the  Pentandria  Digymadasi  and 
order.  Natural  order  of  UmbellatsB  or 
UmbelliferK.  Essential  character:  invo* 
lucre  caducous;  corolb  difform,  inflex, 
emarginate ;  ftuit  elliptic,  emargtnate,  com- 
pressed, striated,  naarguied.  l%ere  are  six 
species,  with  several  varieties. 

HERALDRY.  We  shaU  commcnco 
this  article  with  some  aocoimt  of  the  great 
and  important  services  of  the  heralds  in 
former  times,  how  ancient  heraldry  hath 
been,  tlieir  employments  in  war  and  peace, 
and  in  proclaiming  and  publishing  weighty 
affiurs. 

As  for  their  antiquity,  they  were  in  re^ 
quest  among  the  ancient  Greeks;  Homer 
in  his  second  book,  speaks  of  nine  herslds 
in  the  Grecian  army;  and  with  the  Romans 
they  were  in  such  esteem,  that  Numa  Pom- 
pilius,  the  second  King  of  Rome,  instituted 
a  society  of  heralds,  and  Ancua  Martiusy 
Ids  grandson,  and  fourth  king  of  Rome, 
erected  a  college  for  them. 

Their  busuocss  was  to  determine  peaca 
and  war,  leagues,  agreements,  wrongs  offei^ 
ed  or  taken  by  them  or  their  enemies,  and 
to  execute  martial  messages,  &c.  and  as 
the  Romans  strove  chiefly  to  obtain  honour, 
so  the  heralds  distributed  ornaments  and 
rewards  to  all  who  performed  worthy  ac- 
tions at  home  antf  abroad. 

The  Roman  law  strictly  prohibited  any  to 
take  up  anus  against  an  enemy,  without  the 
consent  and  approbation  of  these  heralds^ 
and  one  above  the  rest  being  called  Pater 
Petratus,  was  crowned  with  vervain,  from 
whence  he  became  their  duef^  or  kmg, 
either  in  denouncing  vrar,  or  condudi^ 
peace,  as  now  is  practised  in  England. 

In  the  time  of  Edward  I.  Thomas  Eari 
of  Lancaster,  Leicester,  and  Derby,  and 
constable  of  England,  ordained,  that  no 
parson,  curate,  churchwarden,  &c.  should 
pull  down  any  hatchment,  coat  of  arms,  or 
pennon,  or  eraie  any  tomb  out  of  churdies 
or  church-yards;  and  also,  that  no  gold- 
smith, coppersmith,  gfaoier,  painter,  or 
marbler,  have  to  do  with  arms,  without  the 
consent  of  the  King  of  Arms  of  that  pro- 
viace  and  that  they  should  not  set  a  mer^ 
chanVi  nark  within  an  escutcheon:  which 
order  was  revived  in  1707,  by  Henry 
Howard,  earl  of  Bindon,  deputy  earl* 
manhal  of  England,  with  these  additions^ 
vix,  that  no  engraver,  chacer,  carver,  stone- 
cutter, coach-maker,  foneral-ondertaker, 
and  others  in  the  premises,  should  design, 
and  appoint,  to  or  for  any  penoos,  any' 
arms,  or  euigas  armorial,  &c.  as  ihew 
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would  answer  the  contempt  thereof  at  their  that  kuig,  for  a  safe  condact  to  cone. and 

r      peril.  commune  with  him. 

The  said  l^liomas  Earl  of  Lancaster,  also  In  1456,  the  Duke  of  Gloucester  sent  his 

'    ordained,  that  (for  tlie  better  observing  of  herald,  named  Pembroke,  to  defy  the  Duke 

the  aforesaid  order)  all  the  Kings  of  Arms  of  Burgundy ;  and  the^nke  of  Bedford 

should  keep    their  chapters   once    every  had  his  herald,  named  Bedford,  whom  he 

quarter  of  the  year,'at  least,  and  tliat  they  sent  to  defy  Charles  VII.  of  France, 

should  make  their  visitations  in  their  pro-  In  l496,  tlie  tliirteentli  of  Henry  VII. 

vhices,  or  their  marshals  for  them,  every  the  Earl  of  Surry  sent  Norroy  king  of  arms, 

seventh  year.    And  he  likewise  ordained,  to  the  captain  of  Hay  ton>Castle,( which  was 

that  the  heralds,  at  the  interment  of  every  one  of  the  strongest  places  between  Ber- 

gentleman,  (where  they  were  called  to  that  wick  and  Edinburgh)  to  deliver  him  tlie 

service)  should  take  the    pedigree,   with  said  castle,  which  bc  refused ;  and  whilst 

diligent  examination  of  old  folks,  and  re-  the  said  Earl  lay  at  Hayton,  the  King  o€ 

cord  the  same.  Scotland  sent  to  him  Marchmont^  and  ano> 

The  heralds,  in  former  times,  frequently  ther  herald,  with  a  challenge,  either  to  fight 
attended  their  sovereigns  in  their  wars  ariAy  to  army,  or  person  to  person, 
abroad ;  and  in  their  progress,  were  often  Heralds  have  likewise  been  employed  in' 
dispatched  to  other  princes,  with  messages  justs  and  tournaments ;  and  as  to  shields  and 
of  war,  as  defiauces,  &c.  and  if  tliey  re-  arms,  we  read  that  King  Henry  III.  ui  the 
cdved  any  violence  or  affront  from  those  twenty  eighth  of  his  reign,  anno  1344,  com- 
princes  to  whom  tliey  were  sent,  it  was  manded  the  keepers  of  the  Archbishoprick 
highly  resented  by  hint  whom  they  served.  of  Canterbury,  that  they  caused  to  bo 
.  In  the  reign  of  King  Edwnrd  HI.  Henry  brought  a  fair  stone,  to  be  laid  upon  the 
King  of  Castile  sent  an  herald  to  the  body  of  Gerald  Fitz-Maurice,  who  vras  jus- 
Black  Prince,  to  know  why  he  invaded  his  tice  of  Ireland,  and  died  at  Canterbury,  and 
kingdom;  and  in  1415,  King  Henry  V.  of  also  commanded  tliem  to  set  thereon  his 
England,  sending  Antelope  Pursuivant  at  shield  witli  his  arms.  And  thus  much  may 
Arms,  from  Soutliampton  to  tlie  French  suffice  to  show  tlie  antiquity  of  heralds,  and 
King,  to  demand  restitution  of  what  he  had  >"  ^ome  measure  their  use ;  next  of  their 
detained  wrougfully  from  him ;    the  said  college. 

King  of  Fraace  sent  Moiitjoy  King  of  Arms,  Of  the  College  of  Heralds,    This  college 

^           from  Koan,  to  assure  King  Henry  he  would  u  seated  upon  St.  Benhet's  Hill,  near  Doc- 

^f-          give  him  battle.  tor's  Commons,  and  was  the  ancient  house 

llie  Emperor's  herald  defied  Francis  I.  of  Thomas  Stanley,  Earl  of  Derby,  who 

king  of  France ;  and  giving  his  master  all  married  Margaret  Countess  of  Richmond, 

liis  titles,  of  Castile,  Leon,  Arragon,  Naples,  mother  of  Henry  VII. ;  and  tlie  Duke  of 

&c.  in  a  long  roll.  King  Francis  commanded  Norfolk,  having  in  lieu  thereof  exchanged 

his  heralds  to  receive  the  challenge,  and  to  lands  with  the  crown,  he  procured  the  same 

repeat  Francis  as  many  times  as  the  other  to  be  bestowed  by  Queen  Maty  on  the 

had  kingdoms  and  petty  titles.  King's  heralds  and  pursuivants  of  arras  for 

At  the  baptism  of  Madame  Isabelle  de  ever;  to  the  end  that  tliey  might  reside  to- 

France,  to  whom  King  Henry  VIII.  of  Eng-  gether,  (if  they  pleased)  and  assemble  and 

land  was  godfather,  the  infiint's  name  was  agree  together,  for  the  good  government  of 

proclaimed  by  the  king*s  and  heralds  of  arms,  their  faculty,  and  that  their  records  might 

both  of  France  and  England,  having  their  be  there  safely  preserved,  &c. 

coats  of  arms  adorned  with  the  arms  of  both  Since  the  fire  of  London,  1666,  which 

kings.  consumed  the  whole  house,  it  is  fiurly  and 

In  the  year  1635,  a  French  herald  was  conveniently  rebuilt,  with  a  laige  room  for 

.  sent  from  Paris  to  Flanders,  where,  by  sound  the  keeping  the  Court  of  Honour,  together 

of  trumpet,  he  denounced  and  proclaimed  with  a  Ubrary  and  houses  and  apartments 

war  against  the  King  of  Spain,  and  all  his  for  the  ofl^cers  thereto  belonging, 

dominions,  and  fixed  up  and  left  the  defiance  They  were  made  a  college  or  corporatioa 

in  all  the  towns  he  passed.  by  charter  of  King  Richard  III.  and  hj 

Besides  kings  and  princes,  divers  noble-  him  (being  wholly  employed  and  entrusted 
men  in  ancient  time  had  also  their  heralds  in  rcgulatuig  all  affairs  belonging  to  the 
and  pursuivanYs,aM  in  the  reign  of  Richard  II.  noble  science  of  arms)  had  several  privi* 
anno  1379,  the  Earl  of  Nortlramberland  leges  granted  them,  as  to  be  free  from  sub- 
sent  an  herald  named  Northumberland  to  sidles,  tolls,  and  all  manner  of  oIKoes  in  the 
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kihgdbm ;  all  wfaidi  privileges  were  eon-  berlain,  o/  the  Constable,  next  before  tlie 

firmed  by  Kion^  Edward  Vt.  in  the  third  of  sword. 

his  reign ;  and  for  their  regular  proceedings  At  a  coronation  the  Earl  Marshal  has  the 

lave  a  public  signet,  wherewitli  they  seal  ordering  of  the  Abbey  of  Westminster,  and 

■nd  authorise  all  business  concerted  in  the  sees  the  regalities  and  robes  of  King  Edward 

oiBce.  the  Confessor  to  be  in  a  readiness,  where 

Of  this  collegiate  society  are  (besides  the  the  solemnity  is  held. 

Earl  Manhal,  who  is  their  head)  three  kings  He  appoints  the  bnildlng  of  the  throne 

of  arms,  six  heralds,  and  fonr  pursnivants;  whereon  the  Ring  or  Queen  is  to  be  crown- 

of  all  which,  we  will  speak  in  their  order.  ed,  and  gives  orders  to  the  gentlerocn-nshers, 

-  Of  the  Earl  Mar$k*l,    This  great  office,  for  the  covering  and  furnishing  tliereof  with 

which  is  hereditary  in  the  nolile  family  of  hangings,  chairs,  carpets,  cushions,  i&c. 

Howard,  Dnkes  of  Norfolk,  (descended  by  At  such  time  the  Earl  Marshal  iS  one  oC 

the  mother's  side  from  Thomas  de  Mow-  those  that  does  all  the  nearest  offices  to  the 

bray,  Earl  of  Nottingham,  tlie  first  Earl  King's  person,  as  to  help  to  lead  him,  and 

Marshal  of  England)  which  office  is  now  to  support  his  Majesty  in  his  chair,  putting 

held  by  his  Grace  Charles  Duke  of  Nor-  his  hand,  with  others  of  tlie  nobihty,  to  set 

folk ;   and  by  the  statute   of  SI    Henry  the  crown  on  bis  head,  doing  his  homage 

VIII.   has  his  place  next  af^er  the  Lord  first,  and  then  presenting  the  nobility  in 

Great  Chamberfaiin,    and  Constable,  and  their  several  degrees,  being  all  vested  in 

before  the  Lord  High  Admiral,  and  Lord  tlieir  robes  of  estate,  wearing  their*  coronets 

Steward  of  the  King's  house. .  when  they  do  Iheir  homage. 

This  officer,  who  is  governor  of  the  col-  At  the  creation  of  any  great  estate,  as 

lege  of  heralds,  has  sometimes  been  the  Dnke,  Marqnis,  \>r  Earl,  the  Earl  Marshal 

King's  lieutenant  general  in  martial  afiairs,  has  the  furniture  of  the  said  estate,  or  a 

and  is  an  Earl  by  his  office,  vrhicfa  no  ether  coropoBition  for  it,  as  also  by  ancient  custom 

officer  in  England  is.  be  has  had  the  like  of  archbishops,  bishops. 

The  Earl  Marshal's  court  vras  held  in  the  and  abbots,  at  their  consecrations, 

college  of  heralds,  wherein  he  took  cogni-  At  the  funeral  obsequies  of  kings,  queens, 

aance  of  all  matters  of  vrar  and  arms,  being  and  princes,  the  Earl  Marshal  b  a  chief 

commonly  guided  by  the  dvil  law.  coramissiener  appointed    vritli    the   Lord 

He  determines  all  qnestiotn  and  differ-  lYeasnrer,  the  Lord  Great  Chaniberlain, 

ences  that  may  arise  between  the  heralds  and  othen   of  the  Lords  of  the  King's 

and  other  persons,  concerning  pedigrees,  Coimcil,  to  give  orders  to  the  wardrobe,  for 

hononr,  arms,  crest,  supporters,  and  ensigns  the  distribution  of  bbck  for  mourners,  for 

armorial ;  and  he,  or  his  depnty,  being  judge  the  fhmishing  the  hearse  with  velvets,  palls 

and  head  of  the  college,  has  power  of  mak-  of  cloth  of  gold,  escutcheons,  banners,  and 

ing  rules,  ordinanceS|  and  decrees,  for  regu*  hatchments,  giving  charge  to  the  bfficen  of^ 

lating  thereof  arms  to  give  their  attendance,  and  to  see 

As  in  the  college  of  heralds,  the  arms  of  all  tilings  royally  and  princely  performed, 
all  the  families  and  names  in  England  are  Assisted  by  the  kings  and  heralds,  he 
(or  ought  to  be)  recorded,  together  with  marshals  and  orden  the  proclamation  and 
the  time  when  their  arms  were  granted,  coronation  of  onr  kings,  their  marriages, 
and  upon  what  occasion ;  and  as  in  the  christenings,  fiinerals,  cavalcades,  royal  in- 
said  office  every  man's  fame  and  dignity  is  terviews,  feasts,  &c. ;  and  also  when  war  or 
preserved,  so  his  Lordship  hath  power  by  peace  is  prorJaimed :  so  that  he  keeps  a 
special  commission,  under  the  great  seal  of  court  6f  chivalry  in  the  common  hall  of  the 
England,  of  prohibiting  the  provincial  kings  college  of  heralds,  where 'they  sit  as  his 
(which  ar«  Ciarencieux  and  Norroy)  to  give  council  and  assistants,  in» their  rich  coats  of 
and  grant  any  new  arms  without  his  Lord-  hu  Majesty's  arms,  being  all  the  King's 
ship's  consent;  and  «hen  any  such  are  servants  in  ordinary:  and  besides  these, 
usurped,  and  unjustly  borne,  he  has  power  tliere  are  »ix  proctors,  who  are  to  plead  alt 
to  examine  aad  disclaim  the  same,  and  to  causes  rebiting  to  coats  of  arms,  that  are 
puaish  the  partiea  that  shall  fhlsely  assume  tried  before  tlie  Earl  Marshal,  or  his  deputy, 
the  arms  of  another.  in  the  college  of  heralds. 

He  bears  a  staff  of  gold  tipped  with  The  manner  of  admitting  officers  into  tha 

black, having  the  king's  arms  enamelled  on  College  of  Arms  is  as  follows : 

ane  end,  and  his  own  at  the  other,  and  At  their  lint  entry,  they  are  commended 

takes  his  place  with  the  Lord  Great  Cham*  to  the  Sovereign  l^  a'  bill  signed  by  the 
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Earl  Manhal'i  band ;  which  done,  the  King  ter  wielded  the  li^taing  id  his  right  hand ; 
ligns  the  same,  and  so  it  passes  the  privy  Neptune  bore  the  three  pronged  trident; 
seal  and  broad  seal ;  and  tliat  once  obtain-  Mars  the  spear;  Saturn  tlie  scythe;  and  Bac- 
ed,  they  are  to  bte  sworn  and  created  by  chiis  the  spear,  encircled  by  ivy ;  the  Phry* 
the  Earl  ISIarshal,  or  hb  deputy.  gians,  the  sow ;  the  Goths,  a  bear ;  the 

Of  the  Kuig$  of  Amu.  1.  Garter  prin-  Thracians,  Mars;  the  ancient  French,  th* 
cipal  King  of  Arms  of  Englishmen,  and  lion,  which  was  afterwards  changed  to  tiie 
chief  officer  ofarnis  of  the  most  noble  order  toad,  and  that  again  for  the  flenr  de  lis, 
of  tlie  Garter,  i.  Clarencieux  King  of  aent  them  from  Heaven  by  an  angel,  whose 
Arms.    3.  Norroy  King  of  Arms.  commission  was  directed  to  Clovis,  their 

Garter,  This  officer  was  constituted  by  first  Christian  monarch ;  the  Saxons,  a 
King  Henry  V.  with  the  advice  and  consent  horse ;  the  Flemings,  a  bnll;  the  King  of 
of  the  Knights  of  the  Garter,  for  the  service  Antioch,  an  eagle  grasping  a  dragon  ;  the 
of  the  said  most  noble  society,  and  from  Romans,  the  eagle ;  Pompey,  a  Uon  hold- 
thence  took  his  name ;  and  his  Majesty,  for  ing  a  sword  ;  yet  the  Roman  people,  whe 
the  greater  dignity  of  the  order,  being  were  saved  by  the  cackling  o^  geese,  de- 
pleased  to  annex  thereto  the  office  'of  prin-  spised  that  bird  in  too  great  a  degree  to 
cipal  King  of  Arms,  from  hence  he  is  admit  it  into  their  ensigns :  exclusive  of  the 
honoured  with  two  distinct  titles.  Garner,  above,  there  were  many  nations  and  indivi- 
and  principal  King  of  Arms.  duals  who  distinguished  tfaemselTea  by  exhi* 

Hie  duty  of  his  office,  in  relation  to  the  biting  every  description  of  weapons  on  their 
Garter,  is  in  general,  to  perform  whatever  banners.  It  should  also  be  observed,  that 
the  Sovereign,  prelate,  or  chancellor  of  the  the  most  ferocious  beasts  and  birds  w€re 
said  order,  shall  enjoin  hinvrelating  thereto ;  selected  as  emblematic  of  hononr  and  coa- 
snch  as  carrying  the  rod  and  sceptre  at  rage,  for  this  reason,  shields, '  with  their 
•very  feast  c^  St  George,  when  the  Sove-  figures  only,  are  considered  as  most  honour- 
reign  is  present,  to  notify  the  election  of  able  and  ancient ;  but  those  with  trees, 
such  Kniglits  as  are  newly  elected,  to  call  flowers,  plants,  the  san,  moon,  planets,  vari- 
npon  them  to  be  installed  at  Windsor,  to  eties  of  colours,  or  charged  with  any  of  the 
attend  the  soliemnity  at  tlieir  instalhition,  to  honourable  ordinaries,  or  artificial  ol]jectiy 
cause  their  arms  to  be  put  over  their  seats  are  deemed  of  less  importance, 
in  the  chapel  there,  to  marshal  the  funeral  **  The  science  of 'heraldry  consbts  princi* 
riglits  and  ceremoniea  of  those  knights,  to  pally  of  blazoning  and  marriialling ;  the  for- 
carry  the  Garter  to  foreign  kings  and  mer  is  the  art  of  displaying  a  coat  of  aiaisio 
princes,  that  are  chosen  to  be  knights  of  its  proper  coloon,  the  latter  is  the  combii^ 
that  most  noble  order,  to  take  cognizance  ing  various  arms  in  one  shield.  In  blaaoeiBf 
of  the  arms  of  the  nobility,  and  to  make  it  is  usual  to  begin  vrith  the  field,  and  then 
inpporters  to  those  created  to  any  new  proceed  vrith  the  charge,  and  in  nanung  the 
degree  of  peerage;  for  which  he  has  allow-  objects  charged  in  the  field,  to  mention  the 
ed  him  a  salary  and  fees,  both  from  the  most  predominant,  and  next  the  field,  fint ; 
Sovereign  and  the  knights.  and  then  the  roost  remote.    GwiUba  ob« 

This  officer,  as  principal  Herald  or  King  serves,  that  tincture  is  a  variable  hae  of 
of  Arms  in  England  (as  Lion  is  in  Scotland,  arms,  and  as  applicable  to  diflerences  as  t» 
and  Ulster  in  Ireland)  marshals  the  solemn  the  arms,  and  is  distributed  into  colours 
funerals  of  the  higher  nobility  of  England,  and  furs.  The  same  author  considers  oe- 
■s  Princes,  Dukei^  Marquisses,  Earls,  Vis-  lours  an  external  dye,  or  the  gloss  of  any 
counts,  and  Barons,  as  also  does  many  other  illuminated  object,  and  the  colour  aUnded 
•errices  to  the  King  and  State ;  and  there-  to  is  considered  general  and  special.  Hie 
fore,  as  the  other  Kings  have,  has  a  saUuy  general  implies  the  natural  colour  of  bodies^ 
out  of  the  Exchequer,  and  ciouble  their  whether  artificial  or  otherwise ;  those  home 
fees  at  the  instalments  of  the  Knights  of  in  their  natural  colours  must  be  btazoned 
the  Garter,  and  a  composition  for  tlie  up-  proper,  without  mentioning  the  colonrh 
permost  garment  of  each  knight  at  his  in-  Tliere  are  forms  in  heraldry  which  have 
•taUation.  names  only  applied  to  them,  and  no  co* 

It  may  aot  be  improper  to  notice  the  lour  specified  in  'iie  blazomng^  the  term 
pecnUar  bearuigi  or  sittributes  of  the  great-  sufficiently  explaining,  the  colour  of  earh ; 
est  antiquity  b^ore  we  proceed  to  treat  of  they  resemble  a  globe  or  ImII,  and  era 
more  modem  fiichu  The  Heathen  divini-  called  besants  the  oolonr  or  plates-  ar* 
tieahadeach  tbehr  dbtmctive marie ;  Jnpi-    gent;  hurts, anre;  torteaoxes, golet ;  paU 
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leU  •r  ogrfSMi>  nble ;  poneb,  vert ;  golpei,  traiy  to  those  of  vert,  (see  fiit*  7)  this  word 

parpvre  ^  oranges,  tenue,  and  grosses,  sin*  b  derived  from  the  fish  cftUed  porpim ;  the 

gnine.     In  these    nine   rarieties  are   iut  amethyst  was  preferred  for  its  eaoellence 

eluded  all  the  colours  generally  used  m  to  decorate  the  breast  of  Aaron,  and  the 

Uatonry.  planet  Mercaiy  signifies  goodneai  of  temp 

llie  bfa»oningof  the  arms  of  gentlemen,  per.  , 

esquires,  knights,  and  baronets,  is  derived  Tenne,  or  tawny,  is  a  mixture  of  red  and 

from  metals  and  colours ;  those  of  barons,  yellow,  and  represented  by  lines  like  those 

Tiscoonts,  earb,  marquisses,  and  dukes,  fi-om  of  purpure,  it  has  been  but  little  used  in 

preciousstones;  and  those  of  princes,  kings,  England,  but  was  formerly  in  a  consider- 

and  emperors  from  the  planets.    See  Co-  able  degree  in  France. 

bouRS.  Sancuine,  is  composed  of  lake  and  a  small 

Or,  gold,  b  expressed  by  dots  (see  Plate  quantity  of  Spanish  brown,  and  expressed 

of  I.  Heraldry,  fig.  1)  and  is  intended  as  an  by  Iraes  as  purpure,  it  was  much  used  by 

mtimation  that  as  gold  surpasses  aH  otiier  Ifae  knights  of  the  Bath,  aud  by  the  Serjeants 

metab  in  value  and  purity,  he  that  bears  it  at  hiw  in  their  vestments ;  the  Sardonix  b 

should  endeavour  to  excel  in  the  same  pro-  said  by  St.  John  to  be  the  sixth  stone  in 

portion,  the  same  insinuation  b  implied  m  the  Heavenly  Jerusalem, 

the  topas  and  the  sun.  Fkm  are  tlie  next  object  to  be  consider- 

Argent,  or  white,  b  represented  by  a  per*  ed,  the  ose  of  which  may  be  thus  expbuied 

fact  bfamk  (see  fig.  S),  thb  colour  ranks  Ermine,  implies  a  field  aiigent,  with  the 

next  to  Or,  and  without  gold  and  silver  powdering  sable,  (see  fig.  8.) 

Heraldry  would  be  imperfect,  argent  sig-  Ermines,  b  the  reverse,  or  a  field  sable^ 

iiifi«s  innocence,  temperance  and  hope,  tlie  uid  the  powderings  argent, 

pearl  was  supposed  by  the  antients  to  pos-  Ermiuob  signifies  a  field  or,  and  the  pow^ 

sess  a  t«storative  property,  and  Luna  b  ac^  dering  sable. 

knowlodged  to  be  the  mistress  of  honour,  Pean,  b  m  field  sable,  and  the  powde^ 

the  seal  and  tides.  ings  or. 

Ottles,  r^,  is  expressed  by  perpendi-  Vair,  b  of  two  descriptioniy  if  it  con- 

cnlar  lines,  or  linea  paleways  firom  the  chief  >>•<•  of  argent  and  aniro  it  b  sufficient  to 

to  the  base  (sec  fig.  S),  thb  eolonr  lias  ever  ^y  vair,  but  if  it  b  oompoanded  of  an/ 

been  considered  as  symliolical  of  majesty  '  other  colours,  it  b  usual  to  say  vairy  of  tha 

and  dignily ;  the  mby  cannot  be  wanted  colours  adopted,    (see  fig.  9.) 

by  five  or  water,  and  Man,  the  planet,  al-  P>^*  ^0  b  blaioned  potent-counter  po- 

hides  to  the  heathen  God  of  battle,  the  ^o^  ^^  the  colours  argent  and  aznre. 

patron  of  oootage  and  mifitary  address.  Doublings,  or  furs, were  antiently,  and  are 

Anre,  blue,  the  lines  in  thb  histance  At  present  used  for  the  linings  of  the  robes 
are  horisontal  (see  fig.  4)  aod  intended  for  ud  mantles  of  senators,  consub  and  kings. 
the  tint  of  the  air  or  sky,  end  is  said  to  '  The  bordure  b  extended  to  a  great  va- 
dcnola  loyalty,  fidelity,  and  chastity ;  the  riety,  as  (fig.  l  i )  gules  a  bordure,  or;  (fig.  19),  * 
predoua  stone  and  planet  in  aaure  were  «  bordure  indented,  argent ;  (fig.  13)  a  bor* 
adopted  as  possessed  of  superior  qualities,  dure  counter  coropone,  argent  and  gules. 
ambleamtic  of  the  worth  of  nobles  and  The  borditce  b  generally  one-sixth  part 
princes.  of  the  brcailh  of  the  shield,  and  b  to- 
Sable,  or  black,  represented  by  perpen-  grailed,  indented,  charged,  componed  and 
dicular  and  hoiiaontal  Imes  crowing  each  countered.  If  the  inner  line  of  the  bordui« 
other  at  right  angles  (see  fig.  5).  Sable  b  strait  and  the  latter  pbun,  the  eolonr  of 
indicates  gravity,  constancy,  and  grief  for  the  bordure  alone  b  named  in  blaaoning;  if 
the  loM  of  friemb ;  the  diamond  b  the  most  it  b  charged  with  parts  of  plants  or  flowers, 
vahiable  of  all  stones,  and  Saturn  presides  it  b  described  as  verdoy  of  trafi>ils.  If  it 
over  coaoMUora  and  other  grave  chano-  consists  of  ermmes,  Vair  or  vairy,  or  any  of 
ten.  the  fiirs,  the  heralds  say  purfiew  of  ermines. 

Vert,  green,  the  lines  are  bemhrays  (sea  When  charged  witli  martlets,  charged  witll 

fig.  6)  or  from  the  sinister  comer  of  tha  an  enaluron  of  mattlets. 

chier  to  the  opposite  of  the  base,  and  b  The  label  b  the  first  of  the  dbtinctiv« 

amhiematicalof  youth,  peace,  and  concord,  marks  of  the  branches  of  a  ftraily,  and  b 

Ptirpnre,  b  a  coloor  composed  of  a  brga  home  by  Iha  eldest  son  during  the  lilh 

partoferimsoBt  andalenofblne,andtha  of  hb  fiithcr  (see  1^  14).    The  second 

Ubm  wUch  eiff«M  it  tOMi  dvrctly  aoo-  Ma  bean  •  ciiiMDt,  the  tUid  t  BOllet, 
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tiie  foiirUi  a  aoartlet,  the  fiAh  an  annalet,  base;  I,  tiie  sinister  base  point    An  abi 

the  sixth  a  flenr  de  lis,  the  seventh  a  rose,  meat  is  a  casual  mark  annexed  to   ccMit 

the  eighth  a  cross  Inoline,  and  the  ninth  a  .  armottf,  which  announces  some  dishonotu'- 

donble  quatrefoii,  (see  figures  15,  16,  17,  able  act  of  the  bearer.    Abatements  cofi- 

18, 19,  20,  SI,  SS.  )  sist  of  diminution  and  reversing,  the  first 

Those  differences  should  be  strictly  ob-  is  the  blemishing  of  some  particular  point 

served  by   every   bivther   or   house,   to  of  the  escodieon  by  sanguine  and  tenne, 

prevent   contention   relating  tp  coat  ar-  which  are  stains ;  were  the  metals  used  they 

liiour.  would  be  considered  additions  of  honoar. 

In  the  second  house,  the  first  «on  bears  See  fig.  24. 
a  crescent  charged  with  a  label  during  his       .  AugmenUtions   are   additional   chai^gea 

fiitber's  life  onljr ;  the  second  sou,  of  the  borne  od  an  escocheon,  a  canton,  or  chief^ 

same  house,  a  crescent  charged  with  ano*  ^nd  given  as  particular  marks  of  honour, 

ther  crescent;  the  third,  a  crescent  charged  See  fig.  26. 

with  a  mullet ;  the  fourth,  a  crescent  charg-        Escocheons  are  either  of  one  or  more 

ed  with  a  martlet;  the  fifth,  a  crescent  tmctures:  of  those  of  more  than  one,  that 

chained  witii  an  annulet ;  and  tiie  sixth,  a  »  ^^^  to  be  predominant,  when  some  onm 

crescent  charged  with  a  fleur  de  lis.  metal-colour  or  fiir  is  supposed  tq  be  spread 

The  mullet,  which  is  the  difference  of  the  over  the  whole  surfiice  of  the  eacocheon, 

third  house,  is  thus  charged :  the  first  son,  which  is  termed  the  field,  or  shield :  in  such 

with  a  label  during  the  life  of  bis  father ;  ^  have  more  than  one  tincture,  the  field 

the  second,  with  a  crescent ;  the  third,  with  *od  charge  must  be  observed, 
a  mullet;  the  fourth,  with  a  martlet;  the        1*be  charge  is  that  which  poss^bses  the 

fifth,  widi  an  annulet;  and  the  sixth,  a  fleur  field,  whether  natural,  artificial,  vegeuble, 

de  lis.  o^  sensitive,  amf  may  be  pUced  throogfaoat 

The  martlet,  annulet,   and  fienr  de  lis,  the  superfices,  or  in  some  particubr  pqut 

the  differences  of  the  fourth,  fifth  and  sixth  pf  the  escocheon. 

houses,  are  charged  for  distinctions  simihir       Ordinaries  consist  of  lines  variously  drawn, 

to  the  mullet.  The  properties  of  them  depend  upon  their 

The  daughters  of  fiimilies  are  permitted  deviation!  from  a  right  line.    Those  are 

to  bear  their  fiithers  arms,  with  the  same  termed  engrailed,  inyected,  waved,  crenelle, 

distinctions  used  by  them.  or  embattled,  nebule,  indented,  and  dan- 

The  shield,  or  escocheon,  the  mantle,  the  cette.  (See  dg,  27.)    Of  thesQ,  and  stn^t 

helmet  and  crest,  are  the  several  parts  of  lines,  honourable  ordinaries,    abatements, 

arms  which  compose  an  achievement.    Ac-  and  rewards  of  honour  are  composed, 
cidents  in  the  escocheon,  are  points  and        The  honourable  ordinaries  are  the  cross, 

abatements ;  the  former  are  places  in  the  chief,  fess,  barr,  pale,  chevron,  bend,  saltier, 

shield  named  according  to  their  position  in  and  escocheon. 

the  middle,  or  remote,  tlie  middle  are  near        The  cross  occupies  the  fifth  part  of  the 

tlie  centre^  The  fess  point  is  tlie  centre  escocheon ;  if  charged,  the  third ;  and  is 

of  the  escocheon.    The  honour  point  is  in  borne  engrailed,  invected,  wavey,  &c.  be- 

a  dhrect  line  above  it,  and  the  nombril  is  tween  a  charge,  and  charged  as  the  rest  of 

next  below  it.     Remote  points  are  phiced  the  ordinaries  are.  (See  fig.  28.)    Argent  a 

at  stiH  greater  distances  from  the  fess  point,  ci^^  sable. 

some  of  which  are  superior  and  others  in-        The  chief  is  peculiar  to  those  who  have 

ferior ;  the  former  occupy  the  upper  part  obtained  it  by  extraordinary  merit:  it  con- 

.  of  tlie  escocheon,  and  of  those  there  are  tains  one  tliird  part  of  the  escocheon  in 

middle  and  extremes,  tlie  middle  is  the  depth,  and  is  divided  into  a  fillet,  which 

exact  middle  of  the  chief  between  the  two  includes  a  fourth  part  of  the  chief,  and  ia 

extremes ;  the  two  superior  extreme  points  piaced  in  the  chief  point    (See  fig,  t9.) 

occupy  the  comers  of  the  chief  part  of  the  Or,  a  chief  gnles, 

escocheon,  and  are  termed  the  dexter  and        The  fess  is  situated  in  the  centre  of  the 

smister.     The  inferior  points  are  at  the  shield,  and  contains  in  breadth  the  third 

base,  and  of  them  there  are  middle  and  re-  part  a(  the  escocheon.  (See  fig.  50.    Azare 

note,  (see  fig.  S3)  in  >^hich  A  is  the  dexter  a  fess,  or.)    The  bar  differs  from  the  fess 

chief  poiut ;  B,  the  precise  middle  chief;  C,  only,  as  it  is  but  the  fifth  part  of  tUe  shield. 

the  sinister  chief;  D,  the  honour  pomt;  £,  It  is  divided  into  the  closet,  or  a  moiety  of 

ihe  fess  point;  F,  the  nombril  pomt;  G,  the  bar;  and  the  hamlet,  or  half  the  closet 
the  dexter  basej  H,  the  dexter  middle        The  pale  contauis  the  third  part  of  the 
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escocbMn,  and  ia  divided  into' a  pallet,  or  *  Anoth^  of  ordinaries  joined  is  shewn  ia 
one  half  of  tlie  pale.  An,  endorse  is  the  fig.  40.  Chiles  on  a  chevron  argent,  three 
fonrth  part  of  a  pale,  and  is  not  used  hot  ban,  gemelU  sable. 
when  the  pale  is  between  two  of  them.  If  llie  artificial  objects  used  in  heraldry  are 
the  pale  is  upon  an  animal,  it  is  nsnal  to  very  munerons,  and  fiir  too  much  so  for 
say,  be  is  debmsed  with  the  pale,  if  the  enumeration :  they  express  ensigns  of  dig« 
beast  is  on  the  pale,  he  is  supported  of  the  nity,  both  spiritual  and  temporal,  the  liberal 
pale.   (See  fig.  St.)  Gules,  a  pale,  or.  and  mechanical  professions,  and  military 

The  chevron  resembles  the  rafters  of  a     «od  naval  aets.    See  fig.  41. 
house,  and  occopies  the  fifth  part  of  the  field,        Military  figures  are  equally  usual,  and 
and  is  divided  into  the  chevronel,  which    consist  of  castles,  battering  rams,  dag^isi 
contains  half  the  chevron  i  and  a  couple    spears,  &c.  &c. 

close,  the  fourth  part  of  the  chevron.  Those  Common  charges  are  composed  of  ob* 
are  not  borne  but  in  pain,  unless  there  is  jects'natural  or  artificial ;  celestial  are  borne 
a  chevron  between  them.  (See  fig.  St,)  single,' upon  or  between  any  of  the  honour^ 
Gules,  a  chevron  argenL  able   ordinaries,   and  then  three  are  the 

The  bend  contains  the  fifth  part  of  the  usual  number.  (See  fig.  42.)  Diamond,  a 
field  in  breadth  when  not  charged ;  when  fess  ermine,  between  three  crescents  to« 
charged,  the  third ;  and  is  divided  into  the    pai. 

bendlet,  which  k  limited  to  the  sixth  part  of       Under  the  article  of  vegetables  are  in« 
the  shield ;  into  a  garter,  the  moie^  of  a    eluded  trees,  phmts,  leaves,  flowen,  and 
bend ;  into  a  cost,  the  fourth  part  of  a  bend ;    fruits.    An  illustration  is  given  in  fig.  43. 
and  a  riband,  tlie  half  of  a  cost.  (See  fig.  53.)    Vert,  five  fig-leaves  in  saltier. 
Or,  a  bend  aiure.  Various  parts  of  tlie  human  body  and  the 

There  b,  besides,  the  bend  sinister,whicfa  blood  are  borne  in  heraldry.  (See  fig.  44.) 
passes  obliquely  across  the  escocheon,  fi«m  Argent,  goutte  de  aang.  Those  are,  how* 
the  sinister  chief  to  the  dexter  base.  This  ever,  seldom  borne  alone,  but  upon  or  with 
is  divided  into  the  scrape,  half  the  bend;  some  of  the  ordinaries.  Goutte  de  sang 
and  the  battnne,  the  fourth  part  of  the  only,  always  signifies  gides ;  goutte  de  lar- 
bend,  the  most  common  badge  of  illegiti-  nes,  drops  of  tean,  aaure  >  goutte  de  eau^ 
nacy.  (See  fig.  34.)  Gules,  a  battnne  ar-  drops  of  water,  argent ;  dc  poix,  or  sable, 
gent.  drops  of  pitch  and  d'or.    The  form  of  each 

The  saltire  contains  tbe  fifth  part  of  the  is  tiie  same.  The  bloody  hand  is  the  ap- 
shield ;  if  charged,  the  third.  This  object  propriate  mark  of  a  baropet 
represents  an  ancient  description' of  scaling  Of  the  various  animals  used,  the  lion  is 
ladder;  and,  similar  to  the  other  orduiaries,^  the  most  bononrable ;  and  all  quadrupeds 
is  borne  engrailed,  wavy,  &r.  &c.  (See  *  v^  comidered  more  so  tlian  the  bearings  of 
fig.  35.)  SaUe,  a  saltire  embattled,  couo>  fi*bes  or  fowls,  particnUriy  the  males.  The 
ter  embattled,  argent.  lion  is  borne  rampant,  (see  fig.  45.)  argent, 

An  inescocbeon  consists  of  tbe  fifth  part  *  lion  rampant  sable ;  and  passant,  (see 
of  tbe  field,  and  is  to  be  ptaced  in  the  trss  ^S'  ^)  or,  a  lion  peasant  sable,  in  diief 
point.  Those  vHio  marry  an  heiress  bear  *bree  piles  of  tbe  second.  Parts  of  the 
her  arms  on  an  escocheon  of  pretence,  'ion  are  also  generally  adopted  (set  fig.  47.) 
(See  fig.  S6»)  Ermine,  an  ineseocheon  gules.  Argent,  a  lion>  head  erased  vort.  The  va-. 
.The  pile  is  an  ordinary,  m  form  like  a  n«<^«  of  beasts  and  their  parts  are  ex- 
wedge  ;  is  an  ancient  addition  to^armoury,  tremely  common,  and  ^cannot  possibly  be 
and  adopted  from  the  pointed  instrument  apocified  m  an  article  so  brief  as  the  pre* 
used  10  secure  foundations  on  manhy  sent,  (see  fig.  48L)  Gules,  a  taJbot  passant, 
grounds.  (See  fig.  37.)  Aanie,  a  pile  ermine,  or,  a  chief  ermine.  AU  animals  which  are 
Ftftitions  are  such  in  vrhich  there  is  no  quadrupeds,  and  oviparou9,  may  be  borne, 
tincture  from  metal,  colour,  or  fur  predo-  (Soe  fig.  49.)  Azure  a  tortoise  erect,  or. 
mmating  in  them,  and  are  fbnned  of  van-  Fowls  of  every  description  are  to  be  repre* 
ens  lines  of  partition,  often  cansuig  counter-  sented  in  the  natural  acts  of  standing  or  fly- 
changing  and  transmutation.  This  kind  of  ing:  those  that  are  either  whole  footed,  or 
bearing  may  be  engrailed,  &c  (See  1i§»  38.  have  their  feet  divided,  and  have  no  talons, 
Plate  II.)  Parted  po"  pale,  argent  and  gules,    riiould  be  termed  membered;  the  cock, 


An  example  of  connterchanges  is  given  and  all  birds  of  prey,  must  be  called  armed, 
isfig.39.  Or^m  cross  per  pale,  gules  and  and  the  arming  or  membering  of  them  is  to 
Mble.  1m  of  m  diflerent  colour  firom  the  fond  or 
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bird :  in  the  bkuEoning  of  fowls  which  mako  ■nnoiir  of  the  head,  and  b  aaid  to  be  do* 

tnach  ose  of  their  wings,  if  they  are  not  rived  from  onXa,  or  cocb»-comb.     The 

exhibited  spread,  they  mast   be  tenned  original  ose  a|>pean  to  have  been  a  protec- 

eldse.    The  parts  and  members  are  gene-  tion  from  the  edge  of  the  sword,  when  aim- 

rally  borne  both  conped  and  erased,  and  ed  at  the  upper  part  of  the  sknll,    Gwillim 

that  on  or  between  any  of  the  honoarable  asserts,  that  the  crest,  or  cognizance,  sbotdd 

ordinaries.    Birds  are  considered  a  more  possess  the  highest  place  next  to  the  mantle, 

noUe  bearing  than  fish.  (See'fig.  50.)    £r-  yet  so  as  to  permit  the  interposition  of  a 

mine,  an  eagle  displayed  gales.  scroll,  wreath,  chapean,  or  crown.    The 

Fishes  are  borne  in  many  positions,  di-  knights  who  celebrated  justs  wore  plumes, 

rectly  upright,  embowed,  extended,  and  of  the  heron  and  ostrich  feathen,  with 

indorsed,  and  snrniounting  each  other,  fret-  crests   of  various   materials,  which  were 

ted  and  triangle.    (See  fig.  51.)     Asare,  altered  at  pleasure.     They  are  of  great 

three  tronts   fretted  in   triangle   argent,  aiitiqnity,  and  were  of  snperior  honour. 

Those  nprif*ht,  with  fins,  were  anciently  as  no   person  was  admitted  to  tilt  at  a 

tenned  in  blazoning  haariant,   signifying  just  till  he  had  given  proof  of  his  noble 

the  act  of  respiration,  to  accomplisli  wliidi  descent,   and  they  were  limited  to  those 

fish  fi'equently  rise  to  the  surface  for  fresh  only,  (See  fig.  61)  which  exhibits  a  cresl 

air;  when  borne  transverse,  or  swimming,  on  the  wreath. 

they  Were  called  in  blazoninjc  naiant  Fishes  Tlie  mantle  is  the  drapeiy  that  is  thrown 

are  borne  in  part,  and  on  or  between  any  of  aroimd  a  coat  of  arms :   it  is  doubled,  or 

tlie  honoarable  ordinaries.  lined  throughout  by  one  of  the  fnrs. 

There  are,  besides,  animab  or  momters,  Sapportcn  are  figures  by  tlie  side  of  a 

(see  fig.  5t{.)  Argent,  a  dragon's  head  erased  shield,  appearing  as  if  they  actually  held  it 

vert,  holding  in  his  moutti  a  sinister  hand,  erect,  (fig.  63.)  In  England  supporters  are 

conped  at  the  wrist,  gules.  confined  to  Peen,  and  Knights  of  the  four 

Sudi  are  the  peculiarities   which   dis-  orders  and  proxies  of  tiie  Princes  of  the 

tingnish  tlie  shield  within  the  boundaries  oi  Blood  Royal,  at  installations,  except  by 

its  snr&ce,  we  shall  now  proceed  to  treat  an,  especial  grant  from  the  Sovereigh. 

of  the  helmet,  and  shew  how  it  is  placed  in  Hchalds.    The  heralds,  wliich  are  six 

various  cases,  on  the  shield,  above  the  coro-  in  number,  are  distinguished  by  the  namea 

net,  and  in  others  without  the  latter  sym-  of  Richmond,  Lancaster,  Chester,  Windsor, 

bol  of  rank  which  equally  marks  the  grada-  Somerset,  and  York,  and  are  all  equal  in 

tion  of  title  with  the  helmet.    The  crown  degree,  only  preceding  according  to  the 

or  coronet  is  more  ancient  than  the  helmet,  seniority  of  their  creation,  their  patents 

and  was  invented  as  a  testimony  of  triumph  being  under  the  great  seal  of  £UigUmd« 

and  victoiy;  the  radiated  crown  was  as-  HERB,  in  botany,  is  tlwt  part  of  the 

signed  to  Emperors ;  but  the  coronet  with  plant  which  rises  from  the  root,  and  is  ter- 

pearls  on  the  circle,  and  foliage  intervenmg,  minated  by  the  fructification.    It  compre- 

was  not  nsed  in  heraldry  more  than  SOO  hends  the  trunk  and  stem ;  the  leaves ;  the 

years  past.    (See  fig.  53—56)  the  coronet  fulcra,  or  supports;  and  the  buds,  or,  at 

ofa  Duke,  Marquis,  Eari,Viscount,andBa-  they  are  sometimes  den9mtttated,  tiie  wm- 

ion;   besides  ducal,  mural,  naval,   civic,  ter  quarters  of  the  future  vegeuble. 

celestial,  custom,  Valary,  &c.  Herbaceous  pUmU,  in  botany,  are  tfaeae 

The  helmet  was  worn  in  battle  and  at  which  have  succulent  stems  that  die  down 

tournaments,  both  fi>r  use  and  distinction,  to  the  grotnd  every  year ;  those  ate  Mr^Mil 

Since  the  invention  of  fire  arms  it  has  been  that  perish  stem  and  root  every  year;  bi- 

uearly  confined  to  heraldic  purposes.    The  eunial,    which  subsist  by  the  roots  two 

manner  of  placmg  them  on  shidds  is  shewn  years ;  perennial,  which  are  perpetuated  by 

with  in  figs.  57,  5B,  59.     Those  right  In  tlieir  roots  for  a  series  of  yeani,  a  new  stem 

front,  many  bars,  to  Sovereigns  ;   those  being  produced  every  spring, 

nearty  in  profile  to  Peers ;  when  front  and  HERCULES,  in  astro^umiy»  a  GonsteU 

open,  to  Baronets  and  Knights;  in  profile  lation  of  the  northein  hemisphere.     See 

dose,  to  Esquires  and  Gentlemen.  Astronomy. 

The  wreath  is  a  roll  of  silk,  of  two  colours  HEREDITAMENTS,   all  such  thingi 

blazoned  on  the  shield,  and  laid  on  the  immoveable,  whether  coipOreaJ  or  incor* 

helmet  as  a  support  to  the  crest.     See  poreal,  as  a  man  may  leave  to  him  and  his 

fig*  fiO.  beifs,  by  way  qf  inheritance ;  or  which  not 

The  crcat  is  the  most  elevated  part  of  the  being  otherwise  devised,  naturally  deaoend 


HER 

lo  lum  who  a  next  beir  ot  blood,  and  uo  t 
to  an  executor  or  administrator,  as  chattel  • 
do.  It  lA  a  word  of  bu-ge  extent,  and  mnc  h 
ued  in  conveyances;  for  by  the  grant  of 
hereditamenlA,  bles,  seignories,  manors, 
hoQses,  and  lands  of  all  sorts,  charters,  renU, 
aerrices,  advowsons,  commons,  and  what- 
ever may  be  inherited,  will  pass.  Heredi- 
tamento  are  of  two  kinds,  corporeal  and 
incorporeal.  Corporeal  hereditaments  con- 
list  wholly  of  substantial  and  permanent 
objects,  all  which  may  be  comprehended 
■nder  the  general  denomination  of  land 
only ;  for  land  comprehends,  in  its  legal 
■gnification,  any  ground,  soil,  or  earth  what- 
soever, as  arable,  meadows,  pastures,  woods, 
Boorsy  waters,  marches,  fbnes,  and  heath. 
Incorporeal  hereditaments  are  not  the  ob- 
ject of  aensationy  are  creatures  of  tlie  mind, 
and  exist  only  in  contemplation.  They  are 
principally  of  ten  sorts,  riz.  advowsons, 
tithes,  commons^  ^niys,  offices,  dignitieS| 
franchises,  presents,  and  rents. 

HERIOT,  in  law,  signifies  a  tribute 
given  to  the  lord  for  his  better  preparation 
towards  war.  And  by  the  laws  of  Canute, 
it  appears,  tliat  at  the  death  of  the  great 
men  of  this  nation,  so  many  liorses  and  arms 
were  to  be  paid  for,  as  t^ey  were  in  their 
respective  life-times  obliged  to  keep  for  tlie 
Kin^s  servic«*..  A  heriot  was  first  paid  in 
anus  and  hones;  it  is  now  by  some  custom 
•oowtimet  the  best  live  beast  which  the  te- 
nant dies  possessed  of,  sometimes  the  best 
inanimate  goods,  under  which  a  jewel  or 
piece  of  plate  may  be  included.  Some  are 
due  by  custom,  some  by  tenure,  and  by 
reservatioo  on  deeds  executed  within  time 
of  memory ;  those  due  by  custom  are  the 
moat  frequent 

For  an  heriot  service,  or  for  an  heriot 
leserved  by  way  of  tenure,  the  lord  may 
eidier  seise  or  distQun. 

HERISSON,  in  fortification,  a  beam 
armed  with  a  great  number  of  iron  spikes, 
with  their  points  outwards,  and  supported 
by  a  pivot,  on  whidi  it  turns. 

HERITIERA,  in  botany,  so  named  in 
honour  of  Charles  Louis  L'Hcritier,  a  genua 
of  the  Monoecia  Monadelphia  class  and  or- 
der. Essential  character:  calyx  five- toothed; 
eoroUa  aone;  male  anthers  ten,  without 
fihunents ;  feoudc  germs  five ;  drupes  with 
one  snbglobufau'  seed.  There  b  but  one 
ipedes,  eis.  B.  Uttoralis,  looking-glass 
plant,  a  native  of  the  East  Indies. 

HERMANN  lA,  in  botany.  Hiis  name 
was  given  in  lionoiur  of  the  celebrated  Panl 
HefOMnn,  a  geoii%  of  the  Monadelphia  Pen^ 
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tttidria  chuii  and  order.  Natural  order  of 
Coluronifene.  Tiliaceae,  Jussleu.  Essen- 
tial character:  styles  five;  capsule  five- 
celled  ;  petals  semitubular  at  the  base,  ob- 
lique. There  are  twenty-one  species.  The 
faermannias  are  shrubs  from  two  to  seven 
feet  in  height.  Natives  of  the  Cape  of 
Good  Hope. 

HERMAPHRODITE,  a  term  formerly 
applied  exclusively  to  signify  a  human  crea- 
ture possessed  of  both  sexes.  The  term  is 
now  applied  to  other  animals,  and  to  plants. 
It  is  now  well  known  there  is  no  such  thing 
as  an  hermaphrodite  in  the  hmuLU  speciet. 
In  most  species  of  animals,  tlie  production 
of  hermaphrodites  appears  to  be  the  efifect 
of  chance,  but  in  the  black  cattle  it  seema 
io  be  an  established  principle  of  their  pro* 
pagation.  It  is  a  well  known  fact,  and,  as 
far  as  has  yet  been  discovered,  appears  to 
be  universal,  that  when  a  cow  brings  forth 
two  calves,  one  of  them  a  bull,  and  tlie  other 
a  cow  to  app  earance,  the  cow  is  unfit  for 
propagation,  but  the  boll-calf  becomes  a 
very  proper  dull.  They  are  known  not  to 
breed  ;  they  ^do  not  shew  the  least  inclina« 
tion  for  the  buU,  nor  does  the  bull  ever  take 
the  least  notice  of  them.  Among  the  donn* 
try  people  in  I'kigfamd,  this  kind  of  calf  ia 
.  called  a  free-martin ;  and  this  singularity  i$ 
just  as  well  known  among  the  farmers  as 
either  cow  or  bull.  When  they  aie  pi«. 
served,  it  is  for  the  purposes  of  an  ox  or 
spayed  heifer;  ris.  to  yoke  witlt  tlie  oxen, 
or  fiitten  for  the  table.  They  are  mndi 
Urger  than  either  the  bull  or  the  cow,  and 
the  horns  grow  longer  and  bigger,  being 
very  similar  to  those  of  an  ox.  The  bellow 
of  a  free-martin  is  also  simihtf  to  tint  of  an 
ox,  and  the  meat  is  similar  to  that  of  the 
ox  or  spayed  heifer,  viz.  much  finer  in  the 
fibre  tlian  either  the  bull  or  cow,  and  they 
are  more  susceptible  of  growing  fat  witb 
good  food. 

Among  the  reptile  tribe,  indeed,  toch  a> 
worms,  snails,  leeche*,  &c.  hermapbroditea 
are  very  frequent  In  the  memoirs  of  the 
French  Academy,  we  have  an  account  of 
this  very  extraordinary  kind  of  hermaphro* 
dites,  which  not  only  have  both  sexes,  but 
do  the  office  of  both  at  the  same  tinse.  Such 
are  earth-worms,  round- tailed  worms  fi>uwi 
in  the  intestines  of  men  and  horses,  land- 
snailst  and  those  of  fresh  waters,  and  all 
the  sorts  of  leeches.  And  as  all  thcoe  are 
reptiles,  and  without  bones,  it  is  inferred  • 
that  all  other  insects  vrhich  have  these  two 
characters  are  also  hermaphn)dites.  Tba 
mtttiod  of  coupling  practised  in  thia  dasa 
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of  hermaphrodites,  may  he  illustrated  in 
the  instance  of  earth-worms.  These  little 
creatures  creep,  two  by  two,  out  of  holes 
proper  to  receive  them,  where  they  dispose 
their  bodies  in  such  a  manner,  as  that  the 
bead  of  the  one  is  turned  to  the  tail  of  the 
otlier.  Being  thus  stretched  lengthwise, 
a  little  conical  button,  or  papilla,  is  thnist 
forth  by  each,  and  received  into  an  aper- 
ture of  the  otiier,  these  animals  being  male 
in  ode  part  of  the  body  and  fepnale  in  an- 
other. 

Among  the  insects  of  tlie  soft  or  boneless 
kind,  there  are  great  numbers  indeed  which' 
are  so  far  from  being  hermapl^rodites,  that 
they  are  of  no  sex  at  all.  Of  this  kind  are 
all  the  caterpillars,  maggots,  and  worms, 
produced  of  the  eggs  of  flies  of  all  kinds. 
But  the  reason  of  this  b  plain :  these  are 
not  animals  in  a  perfect  state,  but  disguises 
under  'which  animals  lurk.  They  have  no 
busmeks  with  the  propagating  6f  their  spe- 
cies, but  are  to  be  transformed  into  animals 
of  another  kind,  by  the  putting  off  their  se- 
veral coverings ;  and  then  only  they  are  in 
tiieir  perfect  state,  and,  therefore,  tlien  only 
show  the  differences  of  sex,  which  are  al- 
ways in  the  dbtinct  animals,  each  being 
only  male  or  female.  These  copulate,  lind 
their  eggs  produce  those  creatures  which 
show  no  sex  till  they  arrive  at  that  perfect 
state  again. 

Hermaphrodite  ftower$y  in  botany, 
are  so  called  on  account  of  tlieir  containing 
both  the  antherte  and  stigma,  the  supposed 
organs  of  generation  within  the  same  ca- 
lyx and  petals.  Of  this  kind  are  the  flow- 
ers of  an  the  classes  in  Linnaeus's  method, 
except  the  classes  Monoecia  and  Dioecia; 
in  the  former  of  which,  male  and  female 
flowers  ar^  produced  on  the  same  root ;  in 
the  latter,  in  distinct  plants  from  the  same 
seed.  In  the  class  Polygamia,  there  are 
always  hermaphrodite  flowers  mixed  with 
male  or  female,  or  botli,  either  on  the  same 
or  distinct  roots.  In  the  plain  tain- tree  the 
flowers' are  all  hermaphrodite;  in  some, 
however,  the  anthene  or  male  organ,  in 
others  the  stigma,  or  female  organ,  proves 
abortive.  The  flowers  in  the  former  class 
are  styled  female  hermaphrodites ;  in  the 
latter,  male  hermaphrodites.  Hermaphro- 
dites are  thus  as  frequent  in  the  vegetable 
kingdom  as  they  are  rare  and  scarce  in  the 
animal  one. 

HERMES,  in  botany,  a  genns  of  the 
Polygamic  Monoecia  class  and  order.  Na- 
tnral  order  of  Umbellatae  or  Umbelliferae. 
Essential  character :  hermaphroditei  umbel 
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terminating;  involucre  nntversal  and  partial ; 
nmbellets  with  truncate  rays,  the  central 
one  floriferons;  petals  five;  stamma  five, 
barren;  seeds  in  pairs,  snborbicnlate : 
male,  umbels  lateral,  with  universal  and 
partial  involucres;  nmbellets  many-flow- 
ered; petab  Ave;  stamina  five,  fertile. 
Tliere  are  five  species. 

HERMETICAL  aenl,  among  chemista, 
a  method  of  atoppusg  glass  vessels,  used  in 
chemical  operations,  so  closely,  that  the 
most  subtle  spirit  cannot  escape  tbroofpi 
them.  It  is  commonly  done  by  heating  the 
neck  of  the  vessel  in  a  flame,  till  ready  to 
melt,  and  then  twisting  it  closely  together 
with  a  pair  of  pincers.  Or  vessels  may  be 
heiroetically  sealed  by  stopping  them  with 
a  glass  plug,  well  luted. 

HERNANDIA,  in  botany,  from  Frauds 
Hernandez,  a  genus  of  the  Monoecia  Trian* 
dria  class  and  order.  Natural  order  of 
Tricoccx.  Laari,  Jussieu.  Essential  cha- 
racter: male,  calyx  three-parted;  corolla 
three-petalled :  female,  calyx  truncate,  quite 
entire  ;  corolla  six-petalled  ;  drupe  hollow, 
with  an  open  mouth,  and  a  moveable  nu- 
cleus. There  are  two  species,  vis.  H.  fo- 
nora,  whistling  hemandia ;  and  H.  ovigera, 
egg-fruited  hemandia.  The  first  mentioned 
is  an  upright  lofty  tree,  with  a  beautifol 
head  ;  the  flowers  are-  of  a  pale  yellow  co- 
loiir^  in  panicled  racemes ;  the  caljrxes  of 
the  fruit  are  also  yellow.  It  is  very  com- 
mon in  tlie  West  Indies,  in  gullies,  near 
rills  of  water  ;  the  English  there  call  it  jack 
in  a  box.  Dr.  Patrick  Browne  attributes 
the  whistling  noise  to  the  cups  that  sustafai 
and  partly  envelope  the  nuts ;  these  he  adds 
are  very  large,  and  as  they  move  in  the 
wind,  produce  sound  enough  to  alarm  on- 
wary  travellers.    The  seeds  are  veiy  oily. 

HERNIARIA,  in  botany,  English  ncp- 
ture-w9rtf  a  genns  of  the  Pentandria  Digy- 
nta  class  and  order.  Natural  oi^er  of  Htf- 
loraceae.  Amaranthi,  Jussieu.  Essential 
character :  calyx  five-parted  ;  corolla  none ; 
stamina  five,  barren,  besides  tlie  fertile 
ones ;  capsule  one-seeded.  There  are  four 
species ;  as  none  of  these  plants  possess 
any  beauty,  they  are  rarely  cultivated  uk 
gardens. 

HERON,  in  ornithology,  a  bird  of  tlie 
ardea  kind,  with  a  hanging  crest  See 
Ardba. 

HERRING.    See  Clupba. 

HESPERID^  the  name  of  the  nine- 
teenth order  in  Uunseus's  fVaaments  of  a 
natiural  method,  consbting  of  nve  genera, 
among  which  are  the  caiyophyUns  or  dove- 
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tree ;  ond  the  myrtos,  nyrtie ;  alli^pice  or  pt-  t»  heterageneons  ;  betog  ■  mixture  of  all 

men  to.    The  plapU  of  this  order  are  of  tiic  iorts  of  rays. 

shrub   and    tree-kind,  and    chiefly   ever-  Heterogeneous  aoans,  one  of  the  three 

Kreen.    The  bark  of  the  stalks  is  slender;  variations  in  irregular  nonns;  or  such  aa 

the  leaves  are  generally  opposite,  bntin  tlie  arc  of  one  gender  in  the  singular  number, 

myrtle,  the  leaves  are  placed  opposite  at  tlie  and  of  another  in  the  plural.    Heteroge- 

bottom  of  the  stalks,  and  alternate  above,  nrous,    under   which   are   comprehended 

The  budH  are  generally  conical,  concealed  mixed  nouns,  arc  six-fold.    1.  Those  which 

in  the  cavity,  which  is  formed  by  the  foot-  are  of  tlie  masculine  gender  in  the  singuUr 

stalk  of  each  leaf  at  its  origm.  Tlie  flowers  number,  and  neuter  in  the  plural.    2.  Those 

are  commonly  hermaphrodite  :  in  a  species  which  are  masailine  in  the  singular  num. 

of  tlie  myrtus,  however,  they  are  male  and  ber,  but  masculine  and  neuter  in/the  plural, 

iemale  upon  different  roou.    The  calyx  is  $.  Such  as  are  fcmuune  in  tlie  singularnum- 

placed  above  the  seed-bud  :  the  peUls  are  ber,  but  neuter  in    the  plural.    4.  Such 

three,  four  or  five  in  number  ;  tiie  stamina  nouns  as  are  neuter  in  the  singular  number, 

are  upwards  of  twenty,  nearly  equal,  and  but  mascuUne  in  the  plural.    5.  Such  as  are 

•tuched  in  several  rows  to  the  middle  of  neuter  in  the  singular,  but  neuter  and  mas- 

tlic  tube  of  the  calyx.    Tlie  seed-bud  is  cuUne  in  the  plural.    6.  Such  as  are  neuter 

large,  and  phiced  below  the  recepUcIc  of  in  the  singuhu-,  but  feminine  in  the  plural 

the  flower ;  tlie  style  is  single,  of  the  length  number. 

of  the  stamina,  and  terminated  with  a  single  Hetfrogeneous  numbers,  mixed  num. 

stignw.    The  seed  vessel  is  sometimes  a  bew  consisting  of  integers  and  fractions, 

berry,  sometimes  a  capsule,  ami  sometimes  Heterogeneous  quantities,   are  those 

"'^fe^B^ro  .     u             w,    ,.  ..       .  which  are  of  such  different  kinds,  as  that 

mJSPERIS,  m  botany    ^ghsh  rocket,  ^^^  ^f  „,^„  ^^^^^         ^^^^er  of  times, 

pr  d<mieM  vtolet,  a  genus  of  the  Tetradyna-  ^^^^^  equals  or  exceeds  the  other. 

mm  Siloquosa  class  and  order.     Natural         «* .  ^      .        t.      «. 

^        r  151*              ri      r           rt«  HETBROGENEuuBf«rd«,  are  such  as  have 

order  of  hihqnovap.  Cruciformes,  Tuume-  ..^       ^       ...              i,           w  , 

fort.    Cruiifrnc,  Jussieu.     Kss<ntiai  cha-  <*»««'«"*  ™»'«»*  »««»»»  a»  V^  a  a,  ^  6  6, 

rscter  :    pctaU    bent  obliquely  ;  a  gland  v'  ^»  \^  ^^>  *<^'    ^^  Surd. 

within  the  shorter  stamens;  sihqoa  stiflfi  If  the  indices  of  the  powers  of  the  hetero« 

stigma  with  a  forked  base,  and  converging  geneouseurds  be  divided  by  their  greatest 

tip ;  calyx  dosed.    There  are  seven  spe-  common  divisor,  and  the  quotients  be  set 

cics.    These  plants  are  much  cultivated  for  ^"^^^  tbe  dividends  ;  and  those  indices  be 

the  great  ftagranry  of  the  flowers :  th  «  multiplied  iTosswise  by  each  others  qtioti* 

ladies  in  Germany  have  pots  of  it  placed     i  :  ^nts;  and  before  the  products  be  set  the 

their  apartments,  whence  it  obUined  the  common  radical  sign  v^,  with  its  proper  in- 

name  of  dames  violet.  dex ;  and  if  the  powers  of  the  given  roots 

HETEROCLITE,  among  grammarians,  ^  involved  alternately,  according  to  the 

one  of  the   three  varhitions  in  irregular  index  of  each  others  quotient,  and  the  com- 

nouns,  and  defined  by  Mr.  Ruddiman,  a  >non  radical  sign  be  prefixed  before  those 

noun   thai  varies  in  declemion.     Other  prodacts,  then  will  those  two  surds  be  re- 

gvamnarians  take  the  word  heterodite  in  a  duced  to  others,  having  but  one  common 

brger  sense,applying  it  to  all  irregular  nonns.  radical  sign. 

HETEROGENOUS,    or    Hbtbboob-  HEUCHERA,  in  botany,  a  genus  of  the 

NBAL,  something  that  consists  of  parts  of  Pentandria  Digynia  clav  and  order.    Na- 

disstmilar  kinds,  in  opposition  to  honoge-  tural   order   of  Succulentse.     Saxifiags, 

neoos.  Jussien.    Essential  character  :  petals  five  ; 

Hbtbrogkiibovs,  in  mechanics,  such  capsule  two-beaked,  two-celled.   There  are 

bodies  whose  density  is  unequal  in  different  two  species,  viz.  H.  americana,  American 

parts  of  their  bulk ;  or  they  are  such  whose  hencbera  or  sanicle,  and  H.  dichotoma. 

gravities  in  difi*erent  parts  are  not  proper-  HETEROSCH,  in  geography,  a  term  of ' 

tionable  to  the  bulks  thereof ;  whereas  bo-  rehition  denoting  such  inhabitants  of  the 

dies  equally  dense  or  solid  in  every  part,  or  earth  as  have  their  shadows  fiUling  but  one 

whose  gravity  is  proportionable  to  their  way,  as  those  wlio  live  between  the  tropics 

bulk,  are  said  to  be  homogeneous.  and  polar  drcles,  whose  shadowp  at  noon,  in 

HETEnooBNBous  figJU,  is,  by  Sir  Isaac  north  latitude,  are  always  to  the  north- 
Newton,  said  to  be  that  which  consists  of  ward ;  and  in  south  latitude,  to  the  south* 
rays  of  different  degrees  of  refnuigibility  :  ward.  Thus  we  who  inhabit  the  northern 
thus  the  common  light  of  the  sun  or  douds  tempente  lone,  are  heteroidi  with  lefanl 
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,  to  those  who  inhabit  the  southern  tem-  dactyl,  and  the  sixth  always  a  spondee.  Suds 

perate  zone,  and  they  are  hetei'osdi  with  is  the  following  verse  of  Horace: 

respect  to  os.    Hence  it  follows,  tliat  only  IS           3            4      5           6 

the  inhabitants  of  the  two  temperate  zones  Aut  projiiesae  vn\luiUy  aut\dele^:im-e  po|d<F. 

are  heteroscii,  though  in  reality  there  is  al-  Sometimes,  indeed,  a  spondee  constitutes 

ways  one  part  of  the  torrid  zone  whose  in-  the  fifth  foot ;,  whence   such   hexameter 

habitants  are  heteroscii  with  respect  to  those  verses  are  called  spondaic;   as  in  this  e€ 

of  the  rest,  and  with  regard  to  those  of  one  Virgil.                      . 

of  the  temperate  zones,  except  at  tlie  time  12         3            4            5 

of  the  solstice,  and  even  at  this  time  all  of  Can  D^um  so6o|2es  malflmtnn  Jotu  \  inere-l 

the  torrid  zone  are  heteroscii  with  regard  to  6 

those  of  one  of  the  temperate  zones;  but  as  mtntum, 

the  people  of  thcvtorrid  zone  have  their  sha-  Epic  poems,  as  the  Iliad,  Aneid,  See, 

dows  now  on  tliis,  and  then  on  that  side,  they  consist  wholly  of  hexameter  verses ;  where- 

are  called  arophiscii«  as  elegies  aD4  epistles  consist  usually  of  hex- 

HEXACHORD,   in  ancient   ronstc,  a  ameter  and  pentameter  verws,  alternately, 

ooncord  called  by  the  modems  a  sixtli.  Tlie  HEXANDRIA,  the  name  of  the  sixtk 

liexachord  is  twofold,  greater  and  less.  The  class  in  the  Linnsean  system,  consisting  of 

greater  hexaehord   is  composed    of  two  plants  witli  hermaphrodite  flowen,  which 

greater  tones,  and  two  less,  and  oue  greater  are  furnished  with  six  stamina  or  male  or- 

semitone,  which  make  five  intervals.    The  gans  that  are  of  an  equal  length.    This  no* 

less  hexachord  is  of  two  greater  tones,  one  merous  class  of  phmts  is  divided  into  five 

lesser,  and  two  greater  semitones.  '  sections,  from  the  number  of  the  styles  or 

HEXAEDRON,  or  Hexahedron,  one  female  organs :   die  narcissus,  snow-drop» 

of  the  five  regular  or  platonic  bodies;  being  tulip,  hyacinth,  &c.  have  one  style;  the 

indeed  the  same  as  the  cube  ;  and  is  so  rice, atraphaxis,&c.  two; dock, star-flower, 

called^from  its  having  six  fiiccs.  The  «quare  &c.  three;  guinea-hen  weed,  four;  and  wa- 

of  the  side  or  edge  of  a  hexahedron,  is  one-  ter-plantain  five.    The  Hexandria  class  is 

thinT  of  the  square  of  the  diameter  of  the  distinguished  from  the  Tetradynamia  by  the 

chrcumscribing  sphere ;  and  hence  the  dia-  proportion  cf  the  stamina,  which  in  thefinv 

meter  of  a  sphere  is  to  thejide  of  its  in-  ^^'^  ^^e  of  an  equal  length,  in  the  hitter  on* 

scribed  hexahedron,  as  v^  3  to  1.    See  «qnaUfoar  stamina  being  long,  and  twoshort 

3oDY.  HIATUS,  properly  signifies  an  opening, 

HEXAGON,  in  geometiy,  a  figure  of  six  ?T"'  *"'  ^ '  ^^^  *'  "  particularly  appUed 

sides  and  angles;  and  if  these  sides  and  ^®  t»»o»e  veraes,  where  one  word  ends  with 

afigles  be  equal  it  is  called  a  regular  liexa-  *  Z^"^^^      .  V     T^"^"^  ^^^  Nw 

gon.    The  side  of  every  regular  hexagon,^  witti  one,  and  thereby  occasion  themoatk 

inscribed  in  a  circle,  u  equal  in  length  to  ***  «>c  more  opened,  and  the  sound  to  be 

tlie  radius  of  that  circle.    Hence,  it  is  easy,  *«0;  harrfi. 

by  hiying  off  the  radius  six  times  upon  tiie  ^*  '^"^  ^^  is  also  need  m  speakmg  of 

circumference,  to  inscribe  an  hexagon  in  a  "»n«c«^^»  ^  ^"»ote  theur  defects,  or  the 

circle.    See  Gbometry.  ^,o.\*J?.Vo''  ^^^  *"' ""'  ^"^^ 

To  describe  a  reguUir  hexagon  upon  a  ^    ^^  .  ^^^'ul?  ^^^'  t  **""!!  "l?** 

given  line,  describe  an  equilateral  triangle  ^T?^^  Po^«Khna  ctass  and  order. 

upon  it,  tiie  vertex  of  which  will  be  The  Natural  order  of  Columniferss.    »Wvace«, 

centre  of  the  circumscribmg  circle.    n,e  i^'^\^^^Jl^'''''^\'^^'^^^ 

side  of  a  hexagon  beiog  s,  the  aiea  wUl  be  **"  *'  "««y»«*ved  ;    capsule   five-ceUed, 

*            •    '  with  many  seeds.     There  are   forty-five 

S.598  9^^-  ^  X  tang.  60"  =  -  s*  ^v^S^  species,  most  of  Uiese  are  pereantals ;  seve- 

^                            ^  lal  of  them  have  shrubby  stalka ;  and  soae 

Hexagon,  in  fortification,  is  a  pbce  de-  are  herbaceous;  Uie  leaves  are  altenato 

landed  by  six  bastions.  and  commonly  of  a  soft   texture.    The 

HEXAGYNIA,  m  botany,  the  name  of  flowers  are  of  the  mallow  kind,  axillary,  and 

an  order  of  plants,  consisting  of  those  which,  temiinatittg ;  the  bark  in  several  is  capable 

besides  their  classical  character,  have  their  of  being  drawn  into  threads,  and  roaiiufiio> 

flowers  furnished  with  six  styles.  tared  for  packthread  and  ropes;  the  cap^ 

HEXAMETER,  in  ancient  poetry,   a  sole  in  some  is  eatable ;  otiien  are  moch 

kind  of  verse  consisting  of  six  feet ;  the  fint  esteemed  for  their  ornamental  floweiiL 

four  of  which  may  be  indifliKrently,  either  HIDE.    See  Cutis. 

ipoiideea  or  dactyls;  the  fifth  is  geoeraUy  a  HioB.    Hides  vn  tiie  akiqt  of  beasts: 
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bat  the  dMMnBiimtioii  n  paiHodaily  tpplied  ttte,  evtte;  down  limple,  lestile ;  nee^. 
to  those  of  large  cmttle,  a»  bullocks,  cowt»  taele  naked.  There  are  6fty-Afe  species: 
biAloesy  horses,  dee.  Raw  hides  are  still  a  most  of  these  plants  are  reputed  to  be 
considerable  object  hi  the  Egyptian  trade :  weeds ;  few  of  them  are  cultivated  except 
•boat  80,000,  hides  of  bnf&Ioes,  camels,  in  botanic  (gardens, 
cows,  and  oxen,  are  exported  yearly.  Nearly  HIERARCHY,  denotes  the  snbordina- 
10,000  go  to  Marseilles,  and  a  still  greater  tion  of  the  clergy,  ecclesiastical  polity,  or 
mimher  to  Italy.  The  bofialoe  hides  being  the  constitation  and  government  of  the 
thicker  and  heavier  than  tile  others,  are  Christian  Chm-ch  considered  as  a  society, 
chiefly  transported  to  Syria.  As  the  pas-  HIERO*s  cr&um.  Under  the  article  Ar- 
tures  of  Lower  Egypt  are  excellent,  the  chimedes  wc  have  given  an  account  of  the 
hides  of  its  cattle,  in  consequence  of  their  Interesting  fact  to  which  this  phrase  aUudes ; 
bemg  so  well  fed,  are  of  the  very  best  qna-  we  shaU  only  add  here,  an  example  to 
Kty.  Great  nnmbers  of  bnffiiloes  are  also  shew  how  the  fraud  was  detected  by  a  sun- 
in  Nortli  America.  They  are  larger  than  pie  arithmetical  process :  suppose  each  of 
an  ox,  and  their  head  is  so  fuH  of  hair  that  the  three  masses  above  referred  to  weighed ' 
it  Alls  over  their  eyes,  and  gives  them  a  64  ounces,  and  that  immersing  them  sepa- 
frightful  look.  There  is  a  bnnrh  on  ^r  rately  in  the  same  vessel  of  water,  there 
back,  which  begins  at  the  haunches,  and  en-  were  dUphiced  box.  of  vrater  by  the  golden 
creasing  gradually  to  the  shoulders,  reaches  ball,  9«.  by  the  silver,  and  6oz,  by  the  corn- 
on  to  the  neck.  The  whole  body  is  covered  pound,  or  the  crown  itself,  then  the  respec- 
with  long  hair,  or  rather  wool,  of  a  dm  or  tive  hulks  being  as  the  quantities  of  water 
mouse  colour,  which  is  exceedingly  vain-  displaced,  will  be  as  5, 9,  and  6 ;  and  we  say, 

able,  especially  that  on  the  forepart  of  the  g czzzS 

body,  being  proper  for  the  roanulacture  of  ^ 5^1 

various  articles.    The  hide  makes  a  con-  — 

alderable  article  of  export  IVom  America.  ^ 

There  a«e  hides  of  several  denominations,  ^  *a     «  "* 

according  to  their  state  and  quality.    Raw  * '  ^  *        *® 

orgreenhlde,  Isthat  which  hasnotnnder-  4:64::1:16. 

gone  any  preparation,  being  in  the  same        And  under  such  circumstances  the  crow» 

condition  as  when  taken  off  the  carcase.  eei»bted  of  48«.  of  gold  and  16  of  silver. 
There  ar«  also  hides   dried  m  the  hair.        HIEROGLYPHICS,  in  antiquity,  mys- 

Salted  hide,  is  a  green  hide  seasoned  with  tical  characters,  or  symbols,  in  use  among 

seMaltandalnm,  or  salt-petre,  to  prevent  the  Egyptians,  and  tlmt  as  well  in  their 

its  COTTuption.    Most  of  the  hides  imported  writings  as  inscriptions ;  being  the  figures 

finm  Holland  and  France  are  so  prepared,  of  various  animals,  the  paru  of  hnaan  bo- 

Tinned  hides  are  tether  prepared  by  the  ^^  ^^  mechanical  instruments, 
tanner,  by  paring  off  the  hair,  and  steeping        But  besides  the  hieroglyphics  in  commoB 

them  in  pits  of  Unie  and  tan.  Curried  hides  we  among  the  people,  the  priests  had  cer^ 

are  those  which,  alter  tanning,  have  p«sed  tain  mystical   characters,   in  which  they 

through  the  curriers'  hands,  and  have  thus  wrapped  up  and  concealed  their  doctiiner 

recehredtheirhBtprepafatioo,60  as  tobe  from  the  vulgar.    It  is  said  that  these  some* 

fitlbriMe.  thing  resembled  the  Chmese   characters. 

Hi  db  ^  land,  was  such  a  qoantity  of  land  tnd  that  they  were  the  invention  of  Hermea. 

asmtghtbeplonshed  with  one  pton^withm  It  has  been  thought  that  the  use  of  these 

the.compass  of  a  year,  or  so  much  as  would  hieroglyphtcal  figures  of  animnb  mtrodnced 

■nmtain  a  fiunily ;  some  call  it  sixty,  some  the  strange  wonhip  paid  them  by  that  na- 

eighty,  and  some  an  hundred  acres.  tion:  for  as  these.fignree  were  made  dioice 

Hie  distribution  of  tins  kingdom  by  hides  of,  according  to  the  respective  qnalittcs  of 

•fhmd  is  veiy  ancient,  mention  being  made  each  anunal,  to  express  the  qualities  and* 

of  it  hi  the  laws  of  Kii^  Ina.    Henry  I.  had  dignity  of  tim  persons  represented  by  them, 

fknt  Bhillmgs  for  every  hide  of  land,  m  who  were  generally  their  gods,  princes,  and 

order  to  raise  a  dowry  for  his  danghter :  great  men,  and  bemg  placed  in  their  tem- 

this  tax  was  called  hidage.  pies  as  the  images  of  their  deities ;  henc^ 

HI^tACIUM,  in  botany,  English  kmok-  they  came  to  pay  a  superstitious  venentiott 

mscd,  a  genus  of  the  Syngenesis  Polygamia  to  the  annuals  themselves. 
Aequaiis  class  and  order.    Natural  order  of       The  meaning  of  a  few  of  these  hierogly. 

Coaspositm  Sendfloaeniosfe.     Cichoracec,  pUcs  hae  been  preserved  by  ancient  wri- 

jBirian.    EsMBlial  ehaiaetnr :  calyximbsi-  teca.   Thm  wn  are  toU  th^  repretanted 
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ike  Supreme  Deity  by  a  serpent,  witli  the 
head  of  a  hawk.  The  hawk  itself  was  the 
hieroglyphic  of  Osiris ;  the  river-horse,  of 
lyphon ;  tlie  dog,  of  lif  ercury ;  the  cat,  of  ' 
the  moon,  or  Diana ;  the  beetle,  of  a  coti- 
rageoos  warrior ;  a  new-bom  child,  of  the 
rising  stin ;  and  the  like. 

Hi  erog  ly  puics.  SeeAFRiTiNG ,  ori^ta  o/*. 

HIGHWAY,  a  pablic  passage  for  the 
king's  people ;  \ihence  it  is  called  the  king's 
highway.  It  seems  that  anciently  there 
were  bat  four  highways  in  England  which 
were  free  and  common  to  all  the  king's  sub- 
jects, and  through  which  they  might  pass 
without  any  toll,  unless  there  were  a  parti- 
cular consideration  for  it  All  others  which 
we  have  at  this  day  are  supposed  to  have 
been  made  through  the  grounds  of  private 
persons,  on  writs  of  ad  qw»d  dammum,  &c. 
which  being  an  injury  to  the  owner  of  the 
soil,  it  is  said  they  luay  prescribe  for  toll 
without  any  special  consideration. 

There  are  three  kinds  of  ways,  a  foot- 
Way,  a  pack  and  prime  vrtfy,  which  is  both 
a  horse  and  foot  way,  and  a  cart  way,  vdiich 
contains  the  other  two.  But  notwithstand- 
ing these  distinctions,  it  seems  that  any  one 
of  these  ways  which  is  common  to  all  the 
king's  subjects ;  whether  it  lead  directly  to 
9i  market  town,  or  only  from  town  to  town, 
nay  properly  be  called  an  highway,  and 
that  any  such  cartway  may  be  called  the 
king's  highway.  A  river,  common  to  all  men, 
may  also  be  called  the  king's  highway;  and 
tliat  nuisances  in  any  such  ways  are  punish- 
able by  indictment.;  otherwise  they  would 
not  be  punished  at  all ;  for  they  are  not  ac- 
tionable unless  they  cause  a  special  damage 
to  some  particular  person ;  because  if  such 
action  would  lie,  a  multiplicity  of  suits  would 
ensue. 

If  passengers  have  used,  time  out  of  mind, 
where  the  roads  are  bad,  to  go  by  outlets 
on  the  land  adjoining  to  an  highway  in  an 
open  field,  such  outlets  are  parcels  of  the 
highway ;  and,  therefore,  if  they  are  sown 
with  com,  and  the  track  is  foundroos,  the 
king's  subjects  may  go  upon  the  com. 

iUpmring  kighwaya.  By  the  common 
law,  the  general  charge  of  repairing  all  high- 
ways lies  on  the  occupiers  of  the  lands  in 
the  parish  wherein  they  are.  But  it  is  said 
that  the  tenants  of  the  lands  adjoining  are 
bound  to  scour  their  ditches. 

Particular  persons  may  be  hardened  with 
tlie  general  duuige  of  repairing  an  highway, 
in  two  cases ;  in  respect  of  an*  indosure,  or 
by  prescription.  As  where  the  owner  of 
lands  not  enclosed,  next  adjoining  (o  the 
higtiway,  incloses  his  lands  on  both  sides 
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thereof;  in  which  case  he  is  bound  to  AiA^ 
a  perfect  good  way,  and  shall  not  be  excused 
for  making  it  as  good  as  it  was  at  the  time  of 
tlie  inclosnne,  if  it  were  then  any  way  defec- 
tive ;  because,  before  the  inclosure,  vrhen  the 
way  was  bad  the  people,  for  their  better 
passage,  went  over  the  fields  adjoining  ont 
of  the  common  track,  a  liberty  which  the 
inclosure  has  deprived  them  of.  Partictilar 
persons  may  be  bound  to  repair  an  higbv^ay 
by  prescription.  Bnt  in  all  cases,  whether  m 
private  person  be  bound  to  repair  an  high- 
way by  inclosure  or  prescription,  the  parish 
cannot  take  the  advantage  of  it  on  the 
general  issue,  but  must  plead  it  specially  ; 
and,  therefore,  if  to  an  indictment  against 
the  parish  for  net  repairing  an  higfavray^ 
they  plead  not  guilty,  this  shall  be  intended 
only  that  the  wajrs  are  in  repair,  or  that  it 
is  not  an  highway,  but  does  not  go  to  the 
right  of  reparation. 

At  common  law,  it  is  said  that  all  the 
country  ought  to  make  good  the  reparations 
of  an  highway)  vrfaere  no  particular  persons 
are  bound  to  do  it;  by  reason  the  whole 
county  have  their  ease  and  passage  by  tbe 
said  way. 

'  By  the  ancient  common  law,  villages  are 
to  repair  their  highways,  and  may  be  pnnisli- 
ed  for  their  decay ;  and,  if  any  do  injury  to, 
or  straighten  the  highway,  he  is  punishable 
in  the  King's  Bench,  or  before  the  justices 
of  peace  in  the  court  leet,  &c.  Destroying 
any  public  turapike-gate,  or  the  raib  or 
fences  thereto  belonging,  subjects  the  offen- 
der to  hard  labour  for  three  months,  and  to 
be  publicly  whipped.  1  Geo.  II.  c.  19. 
On  conviction  at  the  assizes,  the  offender 
may  be  transported  for  seven  years.  And 
on  a  second  offence,  or  on  demolishing  any 
torapike-honse,  he  shall  be  guilty  of  fekmy^ 
and  transported  for  seven  yean.  Bnt  in 
both  these  cases  the  prosecution  must  be 
within  six  months;  and  on  the  convict's 
returning  from  transportation  he  shall  soSkr 
death.    5  Geo.  II.  c.  S3. 

Every  justice  of  the  peace,  by  the  sta- 
tute, upon  his  own  view,  or  on  oath  made 
to  him  by  the  surveyor,  may  make  present* 
nient  of  roads  being  out  of  rppair ;  and, 
thereupon,  like  process  shall  be  imned  as  up* 
on  indictment.  For  the  repairing  of  highways, 
there  are  certain  regulations,  by  statute ;  and 
every  inhabitant  of  a  parish  is  bound  to  per- 
form certain  duties  for  that  purpose. 

HIGH  water,  that  state  of  the  tides, 
when  tUey  have  flowed  to  tlie    greatest' 
height,  or  liave  ceased  to  flow.    It  is  high- 
vniter  several  minutes,  as  many  as  betwena 
15  and  SO,  before  it  begins  to  ebb  again. 
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Hie  mode  of  computing  higfa-wate»  ia  by  HIPPIA,  in  botsny,  a  genus  of  the  Syn* 
baving  the  moon's  age  given,  of  which  take  g^oesia  Polygamia  Necessaria  cbus  and  or^* 
i,  and  adding  it  to  the  time  of  liigfa>water  der.  Natural  order  of  Composite  Discoi* 
on  the  day  of  full  or  change,  and  the  sum  is  ^^^-  Corymbifene,  Jussieu.  Essential 
nearly  equal  to  the  time  of  high-water,  character:  calyx  hemispherical,  sobimbri- 
Thus,  for  the  present  day,  the  39th  of  May,  ^^}^f  corollets  of  the  ray  ten,  obsolete,  sub- 
it  was  new  moon,  or  change,  on  the  35th,  ^"^^  >  seeds  with  very  "  broad  margins^ 
of  course  the  moon  is  four  <iays  old;  naked;  down  none;  receptacle  naked, 
and  on  the  26th  it  was  high> water  at  about  "^^re  are  three  species, 
two  o'clock ;  therefore  4  x  { + 3  =  di"  l^n,  HIPPOBOSCA,  in  natural  history,  a  ge- 
or  to  about  twelve  minutes  after  five.  nus  of  insecU  of  the  order  Diptera.  Mouth 

HILUA,  in  botany,  8o  named  in  honour  ^i^  *■  short,  cylindrical,  straight,  two- 
of  Sir  Jol*n  Hill,  M.  D.,  author  of  many  vftived  sucker ;  the  valves  are  equal ;  an- 
works  in  botany,  a  genus  of  the  Hezandria  ^ennae  filiform ;  feet  armed  with  numerous 
Monogynia  class  and  order.  Natural  order  ^^^^n ;  body  flat  and  hard.  There  are  five 
of  Contortae.  Rnbiaceae,  Jussien.  Essen-  'P^cies,  of  which  the  most  familiar  is  H. 
tial  character:  calyx  double,  lower  six-  eq«»M,  or  horse-fly:  head  brown;  thorax 
leaved;  corolla  very  long,  contorted;  cap-  brown,  varied  with  pale  colour;  wings 
iule  two^elled,  two-valved,  crowned ;  seeds  crowing  each  otiier,  hyaline  with  a  brown 
downy.  There  are  two  species,  tiz.  H.  Ion-  V***  "ear  the  outer  margin;  legi  annabte 
giflora,  and  H.  tetrandria;  botli  natives  of  ^'^  yellow  and  brown.  This  insect  is  ex- 
Jamaica,  ceedingly  troublesome  to  horses;  it  hides 

HIN,  a  Hebrew  measure  of  capacity  for  *t»elf  imdcr  the  hairs,  and  Axes  to  the  skin 

things  liquid,  containing  tlie  sixth  part  of  1*^  ™eans  of  thdir  crooked  nails.    It  varies 

an  epha,  or  one  gallon  two  pints,  English  !"  ■"«>  >*»  different  districts,  but  is  largest 


•««Tvu,  vwivua  Tci^  luug,  comonea;  cap-  •"*"•«!  »aiicu  wiui  pwe  colour;  wmgs 
iule  two^elled,  two-valved,  crowned ;  seeds  crossing  each  otiier,  hyaline  with  a  brown 
downy.  There  are  two  species,  tiz.  H.  Ion-  V***  "ear  the  outer  margin;  legi  annabte 
giflora,  and  H.  tetrandria;  botli  natives  of  ^'^  yellow  and  brown.  This  insect  is  ex- 
Jamaica,  ceedingly  troublesome  to  horses;  it  hides 

HIN,  a  Hebrew  measure  of  capacity  for  *t»elf  imdcr  the  hairs,  and  Axes  to  the  skin 

things  liquid,  containing  tlie  sixth  part  of  1*^  ™cans  of  thdir  crooked  nails.    It  varies 

an  epha,  or  one  gallon  two  pints,  English  !"  ■"«>  >*»  difierenl  districts,  but  is  largest 

measure.  in.^c  southern  and  warm  cUmates.    ITic 

HIND,  a  female  stag  in  the  tliii-d  year  of  •*""  «*"  ^e  "wect  is  of  a  strong  and  coria- 

its  age.    See  Cervus.  c«o«»  nature ;  hence  il  may  be  pressed  to 

HINGES,    the  JoinU  on  which  gates,  *  considerable  degree,  without  being  app». 

doors,  lids,  folds  of  tables,  Ac.  hang  and  ^^^y  "jorcd.    The  female  of  this  insect 

turn  in  opening,  shutting,  or  foMing.   They  ^«PO»»t«  a  single  egg  at  distant  intervals  • 

are  of  diflferent  denominations,  as  butts,  ■>."*  «•  **»«  «gg  undergoes  no  further  altera- 

used  by  the  jomers  for  hanging  tabje-leaves,  *'°°  of  form,  it  has  been  regarded  rather  as 

*c. ;  casement,  for  banging  casements  upon  ?  P°P*  **"*"  an  egg ;  it  continues  perfectly 

dove-tails ;  and  esses,  for  light  doors  and  '"^''^  b"t  changes  colour ;  and,  if  opened 

lockers;   garnet-cross,   for  hanging   large  ^^^'^  ■  certain  period,  it  exhibits  the  fly  in 

doors  or  heavy  scutUes  in  ships ;  port,  for  "«  unadvanced  sUte,  and  of  a  white  colour 

hanging  ships'  ports ;  scuttle,  particuUrly  '^  °<**  unfcequcntly  lies  during  the  whole 

used  for  scntUes.    Berides  these,  there  are  ^^^^'  "n  this  state,  the  fly  emerging  in  the 

many  otliers  of  difierent  forms  and  uses,  dis-  following   summer.    H.  avicularia,  is  ob- 

finguished  by  different  names.  served  on  the  bodies  of  various  bircb  which 

HIPS,  in  bnUding,  those  pieces  of  timber  '^  infests.    H.  hirundinis  is,  as  its  name  im- 

placed  at  tiie  comer  of  a  roof.  Porta,  to  be  found  in  the  nests  and  pn  tiie 

HIP  roof,  among  carpenters,  called  also  ^®^'^«  of  swallows,   swifks,  and  martins. 

UaUan  roof,  is  a  roof  which  has  neiOier  ga-  ^*  ®^a>  "  without  wings;  it  is  known  by 

ble-head,  shread  head,  nor  jerken4iead  (by  ^«  name  of  the  sheep-tick,  and  is  fbond  im, 

which  is  meant  such  heads  as  are  both  ga-  .^^^^^^cd  in  tiie  wool  of  tiiese  animals;  this 

ble  and  hip  at  tiie  same  end) :  for  it  is  a  ga-  "  '^  tenacioiui  of  life,  that  it  has  been  found 

We,  or  upright,  as  high  as  tiie  coUar-beam,  "^  ?^ool  tijat  has  been  a  long  time  packed 

and  then  tiiere  are  two  short  hips,  which  °P '"  fleeces. 

shut  up  witii  tiieir  tops  to  tiie  tops  of  a  pair  .    HIPPOCRATEA,  in  botany,  so  named 

of  rafters,  which  country  carpenters  call  ''""^'"^^ry  of  Hippocrates,  the  tamons  Greek 

singlars.  A  hip-roof  has  rafters  as  long,  and  P^'ysician ;  a  genus  of  tiie  Triandria  Mono- 

witii  tiie  angles  of  tiie  foot,  &c.  at  tiic  ends  ?>"**  ?lass  and  order.    Natural  order  of 

of  buildings,  as  it  has  at  the  sides ;  and  the  ^cera,*Jiissieu.    Essential  character :  cal\x 

feet  of  the  rafters,  at  the  ends  of  such  build-  five-parted ;  petals  five ;  capsule  three,  ob- 

ings  as  have  hip-roofs,  stand  on  the  same  cordate  or  elliptic.  There  are  two  species, 

plane,  vis.  parallel  with  the  horizon,  and  at  viz.  H.  volubilis,  and  H.  comosa. 
tiie  same  height  from  tiie  foundation,  with        HIPPOCREPIS,  a  genus  of  tiie  Diadel- 

rafters  on  tiie  sidea  of  tiia  roof.  phia  Decandria  dass  and  order.    Natural 
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order  of  Legnmtnone   or  FapitioDveete.  tfes  Mqnamtotf  with  oatiiril  hiitory,  to  1i« 

EMenHal  character :  legmne  comprf  lased,  the  behemoth  lo  sabttmely  described  in  the 

several  times  emargimite  along  one  «of  the  book  of  Job.     Tlie  Greek  and  Romari 

•ntarei,  curved.    There  are  five  vpedes.  writers  hate  also  alluded  to  it^  bat  tlieir 

These  are  small  herbaceons  plants,  v/ith  on-  observations  opon  it  are  by  no  means  socfa 

equally-pinnate  leaves  and  small  rtipnles;  as  could  have  resulted  from  accurate  and 

peduncles  axilhuy,  and  termmatinj^,  one  or  philosophical  observation ;  and  both  Arista- 

many-flowered,  in  umbels ;  corollas  mostly  tie  and  Pliny  have  fallen,  on  this  subject, 

yellow.    Natives  of  the  South  of  Europe.  *  into  the  most  absurd  deviations  from  truth. 

HIPPOMANE,  in  botany,  u  genus  of  Indeed  it  it  only  recently,  that  clear  and 
the  Monoecia  Monadelphia  chiss  and  order,  just  representations  of  this  animal  have 
Natural  order  Tricoccc.  Euphorbiae,  Jus-  been  published,  with  interesting  circum- 
fieu.  Essential  character :  male,  ament ;  stances  relating  to  its  mamien  and  habits, 
perianthum  bifid ;  corolla  none :  ien^e,  pe-  collected  by  persons  who  had  incUnatioo 
rianthum  trifid ;  corolla  none ;  stigma  thre^  and  opportunities  of  parlicufaffly  examinm^ 
parted;  drupe  or  capsule  three-grained,  it.  Dr.  Sparman,  and  Colonel  Gordon, 
There  are  tiiree  species ;  of  vfhich  H.  man-  and  Mr.  Mason,  are  particularly  entitled  to 
cinefla,  mandnneel  tree,  is  exceedmgly  honourable  mention  on  this  o<fcasion.  Hie 
laiige  in  the  West  Indies,  alvtost  equalling  largest  female  which  the  Colonel  ever  had 
the  oak  in  sice.  The  first  accounts  of  this  an  opportunity  of  observing,  was  eleven 
tree  were  very  much  exaggerated ;  it  was  feet  in  length,  and  the  largest  male  nearly 
said* to  be  dangerous  to  sit  or  lie  under  it,  twelve.  It  is  stated,  however,  on  rcspec- 
and  fiiat  the  rain  which  fidls  f^om  the  table  authority,  that  tiiey  are  frequently 
leavea  win  raise  blisters  in  the  skin.  Pro-  much  larger;  and  Mr.  Bruce  reports,  that 
ftasor  Jacqiiin  informs  us,  that  he;  and  his  they  are  occasionally  found  even  of  the 
companions  reposed  upwards  of  three  hours  length  of  twenty  feet.  Hie  form  of  the 
onder  a  manchineel  tree,  without  rcH:eiving  hippopotamus  is  particularly  ankward :  ita 
eny  injury;  .and  that  be  experienced  rain  head  is  astonishingly  Uirge,  and  its  body  ex- 
dropping  from  the  leaves  to  be  perfectly  tremely  ht  and  round;  its  legs  are  very 
Innocent  It  is  dangerous  to  eat  of  the  short  and  thick,  and  its  teeth  are  of  vast 
fruit,  which  resembles  crab-apples,  it  occa-  strength  and  sise,  one  of  them  is  stated  to 
sions  vomiting,  and  a  burning  heat  in  the  weigh  no  less  than  dn«e  pounds,  occasion- 
month,  throat,  and  stomach,  for  many  hours  ally,  each  of  the  tusks  weiglis  even  six  ;  the 
after.  The  juice  of  the  bods  of  the  tvliite  whole  animal  is  covered  witli  short  hair ;  ita 
cedar  is  esteemed  an  antidote  to  this  poi-  skin  is  so  tough,  as  in  some  parts  to  resist  e 
son,  and  is  generally  used  with  success.  It  bullet ;  and  its  colour,  when  diy,  is  an  ob- 
is said,  that  goats,  sheep,  and  macaw's  feed  scure  brown.  It  mhabits  the  wanner  latl** 
greedily  on  the  firuit  The  wood  is  very  tudes,  and  is  to  be  found  chiefly  in  tlie  in- 
much  esteemed,  and  is  used  for  ormimental  terior  of  Africa,  dwellmg  in  the  largest  ri- 
purposes.  vers,  in  which  it  ranges  at  the  Irattom, 

UIPPOPHAE,  in  botany,  a  gemis  of  the  sometimes  reaching  the  surface  for  the  par- 

DioedaTetrandriachus  and  order.    Natu-  pose  of  respiration.    It  sometimes  quits  the 

ral  order  of  Calyciflorse.   Elseagni,  Jussieu.  riven  for  the  sea,  merely,  as  »  supposed,  lor 

Essential  character:  male,  calyx  two  part-  the  sake  of  expatiating  with  greater  frte- 

ed ;  corolla  none:  female,  calyx  bifid  ;  co-  dom,  as  it  never  drinks  salt  vrater,  and  eats 

roUa  none ;  style  one ;  berry  one-seeded,  no  fish,  and  indeed  takes  no  animal  food 

There  are  two  species,  rts.  H.  ihamnoides,  whatever.    By  night  it  quits  the  water  to 

common  sea-buckthorn,  and  H.  canadensis,  feed,  and  devours  a  vast  quantity  of  grass, 

Canadnn  sea-buckthorn.  and  the  tender  branches  of  trees.    Its  dls- 

HIPPOPOTAMUS,  innatuAl  history,  a  position  ha?  nothing  iq  it  sanguinary  or  fe- 

genns  of  Mammalia,  of  the  order  Bellutt.  rocioos ;  it  never  attacks  other  animals. 

Generic  character :  Ibnr  front-teeth  m  each  It  frequently  commits  grpat  depredations 

Jaw;  the  npper  ones  distant,  in  pain ;  the  on  the  plantations  of  com  or  sngar,  whicli 

lower  ones  prominent;  the  two  interme-  are  within  the  reach  of  its  nocturnal  pro- 

diate  ones  longest;  tusks  solitary;  those  of  gresses,  and  by  destroymg  with  its  %-ast 

the  lower  jaw  very  hirge,  Umg,  curved,  and  teeth  the  roots  of  trees.   Its  motion  on  hmd 

obiiqnely  truncated;  feet  hoofed  at  the  is  generally  not  only  highly  inelegant,  but 

margin.    This  animal  appean  very  natn-  slow;  yet  if  surpr^  and  punned,  it  runs 

rally  to  have  attracted  the  early  attention  with  great  speed  till  it  reaches  the  water, 

tC  naakind,  and  is  sqppoaed,  hy  most  cti*  into  which  it  instantly  p]ong<^ ;  and,  thougU 
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it  is  able  to  swim  with  grett  rapicBty,  its  only  one  species,  tit,  H.  recUmta,  a  natiTO 

proffreis  in  the  water  is  at  the  bottom  by  of  Cirthagena  iti  New  Spain. 

waUuni^.  If  woonded  in  the  water,  it  some-  HIRCUS,  in  anatomy,  a  part  of  the  anri- 

times  is  hi|(hly  inforiated,  and  has  been  cle  or  onter  ear,  being  tint  eminence  next 

known  to  attaclc  the  boats  or  canoes,  which  the  temple.    See  Ear. 

it  supposed  to  contam  its  enemy,  and  over>  Hircus,  a  goti,  in  astronomy,  a  star  of 

turn  them  by  its  Tast  strength,  or  sinlc  them  the  firit  magnitude,  the  same  with  Capella. 

by  making  a  large  bole  in  tliem  with  its  See  CAPBLr«A. 

teeth.    It  prodacca  but  one  at  a  birth,  ge-  Hircus  is  also  a  name  o^dby  some 

aerally  in  the  little  rashy  isles  of  the  ri?ers  writers  for  a  comet,  encompassed,  as  It 

which  it  frequents,  and  in  these  islets  it  ge-  were,  with  a  mane,  seemingly  rough  and 

nerally  sleeps.  When  taken  yonng,  it  is  ca-  hairy. 

pableV  being  tamed.    These  animals  are  HIRTELLA,  in  botany,  a  genus  of  the 

sometimes  seen  in  considefable  nuntMrsy  Pentandna   Monofeynia  class  and  order. 

ranging  for  several  miles  beyond  the  banks  Natural  order  of  Roiaces»,  Jnssieu.    £s> 

of  their  rivers.    They  are  often  shot  by  the  sential  character:   petab  five;   tihunenta  < 

Africans,  and  frequently  taken  by  the  hai^  very  long,  permanent,  spiral ;  style  bteiU ; 

poon;  pitlalls  also  are  aometimes  dag  for  berry  one-seeded.    There  are  three  spe- 

them.    They  are  vafaied  by  the  natives  of  des. 

Aftka  Ar  food,  and  the  At  which  it  sappUes  HtRUDO,   the  Ueehy   m  natnraWhiS' 

is  supposed  to  be  equal  to  that  of  the  hog.  tory,  a  genus  of  the  Vehnes  Intvstina  class 

Hie  feet  are  highly  gelatinous,  and  regard-  and  order.     Hie  body  moves  either  for- 

•d  as  a  particular  dehcacy.    With  their,  ward  or  backward.    There  are  seventeen 

skins  the  warriors  of  AlHca  are  furnished  species,  principally  dbtingnished  by  their 

with  shields  and  bucklers.    The  grand  mo-  colonr.    The  most  remarkable  are  the  foi« 

tive  to  destroy  these  animals,  however,  is  lovring : 

the  value  of  their  tusks,  which  are  whiter  H.  medicmalis,  or  medicinal  leedi,  the 

than  those  of  the  elephant,  and  retain  their  Ibrm  of  which  is  well  known,   grows  t» 

original  clearness  and  boutty.    They  are  the  length  of  two  or  three  inches*.  The 

likewise  of  a  harder  consistence,  and  are,  body  is  of  a  bfaickiah-brown  colour,  maiked 

on  both  these  accounts,  prelerred  by  den-  on  tlie  back  with  «iz  yellow  spots,  and 

tists,  for  artificial  teeth,  to  every  other  sob-  edg'd  with  a  yeltow  line  on  each  side}  but 

stance.  both  the  spots  and  the  lines  grow  fiunt,  and 

In  the  JE/HMbip  of  Scaaras  a  temporary  afanost  disappear  at  some  seasons*  The  head 

lake  was  formed,  mto  which  he  introduced  is  smaller  tbMa  the  tail,  which  fixes  itself 

four  crocodiles  and  a  hippopotamus,  for  the  very  firmly  to  any  thing  the  creature  pleases, 

entertainment  of  the  Ronum  people ;  and  It  is  viviparous,  and  pn>duc**s  but  one  young 

Augustus,  In  his  triumph  oyer  Cleopatra,  at  a  time,  which  is  in  the  month  of  July, 

amidst  many  other  objects  characteristic  of  It  is  an  inhabitant  of  clear  running  waten, 

Egypt,  exhibited  a  hippopotamus.  In  Upper  and  is  well  known  for  its  use  m  bleeding. 

Egypt,  and  in  the  fens  of  Ethiopb,  tra-  H«  mnricata,  or  moricated  leech,  has  a 

versed  and  inundated  by  the  Nile,  these  taper  body,  rounded  at  the  greater  extre- 

animals  are   more  particularly  abundant,  mity,  and  fomished  with  two  small  tenta* 

For  the  liippopotanMis,see  MdmnuUia,  Plate  cula,  or  boms,  strongly  annulated  and  rug- 

X.  fig.  f .  ged  upon  the  rings,  the  Uil  dilated.    It  in- 

HiPPUftlS,  in  botany, «Mre's-rml, age-  l^blts  the  Atlantic  ocean,  and  is  by  the 

nns  of  the  Monandria  Monogynia  dan  and  fishermen  called  the  sea-leech.     It  adheres 

order.    Natural  order  of  Inondaiss.   Naia-  to  fish,  and  generally  leaves  a  hkck  mark 

des,  Jussieu.    Essential  character:  calyx  a  on  the  spot. 

twiMobed  rim  to  .the  germ ;  corolla  none  ;  Hie  mouth  of  the  leech  Is  armed  with  a 

stigma  simple;  seed  one.    nere  are  three  sharp  instrument,  that  mAes  three  woondi 

spedes.  at  once,  and  may  be  compared  to  the  liody 

HIR£A,  m  botany,  so  named  from  Nl-  of  the  pump,  and  the  tongue  or  fieshy  nip- 

col  de  hi  Hire,  a  genus  of  the  Decandria  pie  to  the  sucker :  by  the  working  of  this 

Trifynia  dass  and  order.    Natural  order  piece  of  mechanism  the  Mood  is  made  to 

of  Trihilatft.    Malpighi«,  Jussieu.   Essen-  rise  up  to  the  conduit  which  conveys  K  to 

tial  diaracter:   calyx  five-leaved;  petab  the  animal's  stoasach,  which  is  a  membraua* 

roundidi,  on  daws ;  capsule  three-cdled,  reoos  skm,  divided  into  twenty-four  cells, 

with  three  wings;  seeds  two.    There  is  Tho  Mood  wUcb  is  suckod  out  la  them 
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preserved  for  several  monthB,  almost  widi-  may  be  again  divided  and  again  reproduced, 
ont  coagnlating,  and  proves  a  store  of  pnv-  It  is  of  a  grass-green  colonr,  with  a  trans- 
vision  to  the  animal.  The  nutritious  parts,  parent  border  all  round.  H.'georoetra,  or 
pure  and  already  digested  by  animals,  have  geometrical  leech :  body  filiform,  greenisby 
no  call  to  be  disengaged  from  the  lietero-  spotted  with  white;  both  ends  dilatable, 
geneons  substances :  nor  indeed  is  there  «n  and  equally  tenacious.  It  inhabits  fresh 
anus  discoverable  in  the  leech ;  mere  trans-  waters :  moves  as  if  measuring  Kke  a  com- 
pi  ration  seems  to  be  all  that  it  performs,  paM,  whence  the  name:  it  is  found  on  trout 
the  maUer  fixing  on  the  surface  of  its  body,  and  other  fish,  after  the  spawning  season, 
and  afterwards  coming  off  in  small  threads.  HIRUNDO,  the  swaUow,  in  natural  his- 
Of  this  an  experiment  may  be  tried,  by  toiy,  a  gei^us  of  birds  of  the  order  Passeres. 
putting  a  leecli  into  oil,  where  it  keeps  alive  Generic  character :  bill  sliort,  depressed  at 
for  several  days :  upon  being  taken  ont,  and  the  base,  small  at  the  point,  and  a  little 
pot  into  water,  there  appears  to  loosen  from  trending ;  nostrils  open ;  tongue  short,  broad, 
its  body,  a  kind  of  slough,  shaped  like  the  and  cleft;  wings  Ibng;  legs  short;  tail,  in 
creaturVs  body.  The  organ  of  respiration,  general,  forked,  lliese  live  almost  perpe- 
though  unascertained,  seems  to  be  situated  toally  in  the  au*,  and  perform  in  it  every  act 
in  the  mouth ;  for  if,  like  an  insect,  it  drew  of  their  natiure.  They  subsist  upon  the  in- 
its  breadi  through  vent-holes,  it  would  not  sects  with  which  that  element  abounds,  and 
subsist  in  oil,  as  by  it  diey  would  be  stopped  which  they  catch  on  the  wing  with  the  moat 
up.  admirable  dexterity ;  and  for  this  purpose 

It  is  only  the  first  species  tha^  is  used  in  they  are  fbmished  with  a  roost  extraordinary 
nedichte,  being  applied  to  the  skm  in  or-  power  of  distending  their  jaws.  Tlie  ser- 
der  to  draw  off  blood.  With  this  view  they  vice  they  perform  to  man  by  their  incessant 
are  employed  to  phlebotomise  young  chil-  assiduity  in  this  work  of  destruction  is  not 
dren.  If  the  leech  does  not  fasten,  a  drop  lightly  to  be  appreciated,  and  those  who 
of  sugared  milk  is  put  on  the  spot  it  is  observe  the  crovrded  population  of  the  at- 
wished  to  fix  on,  or  a  little  blood  is  drawn  mbsphere  through  the  beams  of  a  iimnncr 
by  means  of  a  slight  puncture,  after  whiclr  evening,  will  easily  he  led  to  believa,  that* 
it  immediately  settles.  The  leech,  when  but  for  the  interception  of  incalculable  my. 
fixed,  should  be  watched,  lest  it  should  fand  riads  of  insects  by  these  birds,  the  anooy- 
its  way  into  the  anus  when  used  for  the  he-  ance  of  man  by  these  minute  animals  would 
morrhoids,  or  penetrate  into  the  oesophagus ,  be  highly  distressing,  and  perhaps  almost 
if  employed  to  draw  tlie  gums,  as  it  would  intolerable,  llie  celerity  of  this  tribe  of 
make  great  havoc  in  tlie  stomach  or  intes-  birds  is  truly  astonishing,  and  that  union  of 
.  tines.  In  such  a  cato,  the  best  and  quickest  flexibility  and  speed  which  they  exhibit  in 
remedy  is  to  swallow  some  salt;  which  is  pursuit  of  their  prey,  or  with  which  they 
the  method  practised  to  make  it  loose  its  elude  the  grasp  of  their  enemies,  is  biglily 
hold  wiien  it  sucks  fonger  than  vras  in-  remari^able  and  interesting.  Their  man- 
tended.                                                       I  ners  are  eminently  entertainmg  and  social. 

H.  sanguisuga^  horse-leech :  elongated.  They  fix  their  nests  to  the  habitations  of 

olive-brown,  with  an  ochre-yellow  marginal  man,  and  are  not  only  extremely  usefiil  in 

band:  found  in  stagnant  waters,   ditches,  some  respects,  bat  perfectly  inoffensive  in 

and  ponds:  from  four  to  six  inches  long:  all.    Though  so  much  within  the  observa- 

body  above  dull  olive-bUick,  with  an  ochre  tion  of  man,  some  circumstances  of  their 

margin  on  each  side;  beneath  paler,  with  economy  have  hitlierto  completely  baiBed 

sometimes  a  few  black  spots :  tail  thicker  the  cariosity  of  the  most  vigilant  observer, 

than  the  head.    This  species  sucks  blood  Various  opinions  have  been  formed  of  Uie 

with  great  avidity,  and  in  large  quantities,  state  in  which  they  exist  during  the  time  of 

H-  viridis:  l>ody  depressed,  oblong,  green,  their  disappearance;  some  imagining  them 

vrith  a  transparent  margin  and  pouited  taiL  to  lie  torpid,  in  the  banks  of  rivers,  or  m 

This  species  has  been  described  by  Dr.  decayed  trees,  or  in    ruined    ediBces  or 

Sliaw  in  the  "  Transactions  of  the  Linnaian  vaults ;  and  otliers,  that  they  retve  for  the 

Society  :*'  it  inliabits  clear  cold  waters,  ts  winter  from  the  air  to  the  water,  lying  in 

about  the  eighth  of  an  inch  long,  and  like  immense  dusters,  like  swarms  of  bees,  at 

most  of  the  grnm  has  a  power  of  reproduc-  the  bottoms  of  rivers.    Particular  focts  are 

tion  almost  equal  to  that  of  the  polype ;  for  on  record,  by  respectable  testimony,  in  fo- 

if  tlie  animal  be  divided  in  every  direction,  vour  of  both  these  hypotheses.    It  is  abo 

the  parts  will  become  perfect  animals,  and  attested,  on.  similar  authority,  that  migra- 


HIRUNDO. 

tiom  of  diese  \Mb  actaaOj  take  place,  almost  oVscore  by  tfaeir  nmitbers  the  hem 

Hiey  ba?e  ficqnently  been  teen  by  mariBcn  of  the  sky.    It  is  observed,  that  in  compa- 

nt  a  vast  dbtance  from  land,  and  in  very  nson  with  the  multitudes  which  depart^ 

ooinerous  flocks,  and  have  occasionally  cod>  ^^n  are  extremely  few  wliich  return.   See 

verted  the  rigging  and  yards  of  vessels  into  Aves,  Plate  Vill.  fig.  3. 

resting  phices,which  have  most  conveniently  H.  apus,  or  the  swift,  arrives  later  and 

relieved  their  long  and  wearisome  flight,  quits  sooner  than  any  other  species,  and  is  al- 

Mr.  PearM>n  of  London,  aAcr  one  imsuc-  so  larger  and  stronger.  It  builds  in  elevated 

cessfid  experiawnty  was  enabled  to  pre-  fituations,  particularly  about  churches  and 

serve  swallows  throughout  the  winter,  taking  steeples.    As  these  bhrds  catch  at  almost 

extreme  care  to  gnard  their  feet  from  damp  every  thing  in  the  air,  they  are  taken  some* 

and  cold.    They  were  in  good  health,  sang  tiroes  by  a  cockchaffer,  or  other  insects, 

with  vivacity,  and  accomplished  the  pro-  tied  to  a  thread.    In  the  Isle  of  Zante  this 

cess  of  moulting  soon  after  Christmas,  with*  tortnring  amusement  is  practised  on  them 

out  any  particular  inconvenience,  and  for  by  boys,  who  catch  them  indeed  often  in 

three  successive  years  exhibited  the  same  immense  numbers  by  a  string  and  feathered 

vigour,  health,  and  anunation.    From  this  hoo';  only,  which  they  suspend  from  some 

experiment  it  might  be  presumed,    that  elevated  situation.    They  retire  during  the 

swallows  experience  no  particular  deviation  heat  of  the  day;  but  in  the  morning  and 

in  comtitntion  and  propensities  from  other  evening  are  incessantly  on  the  wing,  taking 

(>irds,  and  quit  this  country  towards  winter  higher  and  bolder  flights  than  the  swallows, 

for  one  where  they  may  eigoy  a  milder  di-  and  always  keeping  separate  from  tliera. 

mate,  and  more  plentiful  food.    They  are  Hiey  leave   this  island  in  August     See 

to  be  met  vrith  in  every  conntiy  of  the  Aves,  Plate  VIII.  fig.  4. 

worid,  and  in  all,  or  neariy  so,  are  found  to  H.  esculenta,  or  the  Chinese  swallow,  is 

be  migratory.    There  are  thirty-seven  spe-  said  to  be  less  than  the  wren  by  some 

cies,  <^  which  we  shall  notice  tlie  foUovring.  authors,  while  others  attribute  to  it  the  siae 

H.  rosttca,  or  the  house-swallow,  appears  of  the  martin,  lliis  bird  is  principally  re- 
in March  in  this  country,  and  leaves  it  in  markable  for  its  nest,  which,  5ingufau*  ^  it 
September.  It  generally  builds  in  rhim-  may  appear,  is  not  only  used  for  food,  but 
neys,  or  under  the  eaves  of  houses,  and  will  regarded  as  one  of  the  greatest  fanuries 
return,  unless  intermptcd,  to  its  original  on  which  the  genuine  epicure  can  possibly 
haunt  for  a  number  of  years.  For  three  banquet.  The  weight  of  this  nest  is  about 
years  in  succession  a  pair  of  swallows  bnilt  half  an  ounce :  it  is  formed  In  the  sliape  of 
on  the  Irame  of  an  old  picture  in  Caraerton  a  half  of  a  lemon,  and  composed  of  many 
Hall,  near  Bath,  having  access  to  the  apart-  easily  discriminated  layers  of  a  substance 
ment  through  a  broken  pane  in  the  win-  soroewliat  resembling  isinglass.  Tlie  mate- 
dow.  TheK  birds  breed  twice  a  year,  rials  which  constitute  it  have  been  the  sub* 
They  are  easily  rendered  fomiliar;  and  it  ject  of  considerable  diversity  of  opinion, 
has  been  calculated,  from  what  occuired  in  and  are  not  yet  (at  least  in  this  country)  as- 
a  curious  and  extraordinary  instance  of  the  certained.  It  is  diiefly  applied  in  soups 
domestication  of  one  of  them,  in  the  family  and  ragouts,  made  of  chickens,  and  mixed 
of  a  gentleman  in  Northnmberlaod,  that  a  with  a  considerable  quantity  of  ginseng, 
smgle  swallow  will  devour  from  seven  bun-  HISPA,  in  natural  history,  a  genus  of  in* 
dred  to  a  tlioosand  flies  in  one  day.  See  sects  of  the  order  Coleoptera.  Antennao 
Aves,  Plate  VIII.  fig.  f .  cylindrical,  approximate  at  the  base,  and 

H.  nrbica,  or  the  martin,  arrives  in  this  seated  between  the  eyes;  feelers  fusifonn ; 

country  rather  later  than  the  swallow,  and  tliorax  and  shells  often  spinous  or  toothed 

remains  longer.   It  builds  often  in  the  crags  at  the  tip.     There  have  been  twenty-six 

of  rock%  near  the  sea ;  often  under  tlie  species  enumerated  and  described,  very  few 

eaves  and  cornices  of  houses.    As  soon  as  of  which  are  to  be  fomid  in  this  country, 

the  younf  are  able  to  fly,  they  are  fed  by  They  are  separated  into  three  divisions  : 

the  old  birds  upon  the  wing,  by  a  process  A.  lip^omy,  entire.    B.  lip-membranace* 

so  rapid  and  imtantaneous,  as  almost  to  be  ous,  subemarginate.     C.  lip-membranace* 

deenaed  incredible  by  those  who  have  not  oos,  entire.    H.  atra  is  tlic  chief  species 

at  tnally  vritnessed  it.    Before  their  depar-  known  in  llus  country,  found  at  the  roots 

ture,  they  collect  in  immense  flocks  in  tlio  of  long  grass.    It  is  of  a  deep  unpolislied 

small  islands  of  the  Thames,  where  they  black,  and  has  the  upper  part  of  the  body 

roost,  and  in  their  flig)its  about  which  they  entirely    covered  vrith    long   and  strong 
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•pinefy  ^nUdth  render  it  stmUtr  to  the  bristly  nd  proportion  which  is  comislenf  wi 

shell  of  a  chesnot,  or.  to  a  hedge-hog  in  propriety  and  deconun.    He  mnst 

mittiatnre.    The  larta  of  the  hispa  is  voh  wcm  at  a  noble  simplicity  of  tfaooght,  Ian- 

known.  8<>*S®»  design,  and  ordinance,   and  cnre* 

HISTER,  a  genns  of  insects  of  the  order  Ifally  aroid  all  protnseness  of  &lse  conceit, 

Coleopteni.  Antennas  clavate,  the  dnb  sp-  strained  ejcpresrion,  and  afieeted  pompoon- 

lid  I  the  hwt  joint  compressed,  decnrved ;  ness  so  inconsjatent  with  the  gravity,  dig^- 

bead  retractile  within  the  body  ;  month  nity,  and  noble  character  of  histoty.    In  ss 

forcipated ;  shells  shorter  than  the  body,  word,  he  most  write  so  as  to  be  inteOigilile 

trancate ;  fore-shankf  toothed,  hind-shanks  to  the  ignorant,  and  yet  charm  the  wise  ; 

spinous.    There  are   twenty-fonr  speciea.  form  and  espiess  snch  ideas  as  are  great. 

The  most  common  European  species  of  the  and  yet  shall  appear  very  common,  aiid  in* 

hister  genns^  is  H.  unicolor,  which  is  of  n.  termiz  no  other  ornament  with  his  nam- 

glossy  coal  bhick  colonr,  and  of  a  sli^tly  tion  than  what  the  modesty  of  trath  can 

flattened  shape.    It  is  often  seen  in  the  bear.    He  should  be  above  the  reach  and 

gardens,  bnt  its  larva  is  unknown.  power  of  hopes  and  fears,  and  all  kinds  oi 

HISTORIOGRAPHER,  a  professed  liis-  inlerest,  that  he  may  always  dare  to  speak 

torian,  or  writer  of  history.    An  historian,  tbe  truth,  and  write  of  all  without  pr^dice  ; 

of  ttl  authors,  spreads   the   most  ample  religiously  observing  never  to  abuse  the 

theatre ;  he  erects  the  greatest  tribunal  on  pnbh>;  fiuth,  nor  to  advance  any  thmg  upon 

earth ;  for  it  is  his  office  to  sit  supreme  common  ftme,  which  is  always  uncertain. 

Judge  of  all  (hat  passes  m  the  worid,  to  ^^  opoB  undoubted  memoirs  and  IhitUU 

pronoimce  the  diatmy  of  the  great  ones  of  rehitions  of  such  persons  as  have  had  a  hand 

the  earth,  and  fix  their  character  with  pes-  ^  afiairs.    He  must  always  be  upon  hia 

terity ;  to  do  justice  to  virtue  and  worth,  gaur^  agamst  tfie  bias  and  affections  of  those 

hi  bestowing  eternity  upon  great  and  good  ^o  supply  hhn  with  matter,  and  must  not 

actions,  and  flxing  an  evcrbnting  mark  of  credulously  give  his  assent  to  the  historian* 

Infiuny  oir  bad  ones;  to  hstract  aB  people  ^t  ^"^cnt  before  him,  without  caquuiug 

and  nations,  and  direct  the  conduct  of  ages ;  narrowly  mto  their  character,  and  what  in- 

be  therefore  ought  to  be  endowed  vrith  fl«iew»  they  may  have  been  under  when 

many  great  and  uncommon  quali6cations.  •bey  wrote,  m  order  to  make  a  just  estimate 


of  their  weight  and  credit 

An  historian,  as  to  his  matter,  should 
choose  subjects  great  in  themselves,  and 
such  as  are  worthy  of  public  fiune  aiid  re- 


He  must  be  a  penon  of  consummate  know- 
ledge of  men  and  things,  of  sound  judg- 
nent,  uncommoireagacity  and  penetration, 
experienced  in  matter*  of  state  and  war, 

of  great  integrity,  firmness  of  mind,  free-  membrance ;  and  should  make 
dom  of  sentiment,  and  master  of  a  pure,  &r  master  of  his  matter,  as  to  be  able  to 
clear,  nervous,  and  exalted  style.  An  his-  cast  it  into  what  form  he  pleases,  and  to 
torian  whose  province  it  is  to  speak  to  kings  strike  upon  all  his  subjects  the  colours  they 
and  princes,  to  the  great  men  of  all  ages  are  naturally  disposed  to  bear,  in  order  to 
and  countries,  and  to  be  the  common  mas-  make  hb  lessons  profltable  to  posterity,  by 
ter  and  instructor  of  mankind,  must  not  regulating  the  heart  and  spfaits  of  men, 
only  write  with  purity,  simplicity,  and  man-  animating  them  to  great  and  virtuous  ac» 
ly  sense,  but  witii  dignity  and  elegance:  he  tions  by  illustrious  examples,  and  caution- 
must  reject  an  that  is  vulgar  and  low  in  ing  them  against  vice,  folly,  craelty,  and 
style,  inake  the  migesty  and  sublimity  of  injustice,  by  laying  open  the  latd  conse- 
his  expression  comport  with  the  dignity  of  qncnces  resulting  from  them.  The  course 
his  subject;  must  by  an  exact  choice  and  of  his  muration  most  proceed  in  the  order 
propriety  of  words^  a  natural  disposition  of  of  time  in  which  the  fiiets  happened,  in  a 
phrases,  and  a  prudent  moderate  use  of  pure,  grove,  iminterrapted  series,  such  as 
figures,  give  vreight  to  his  thoughts,  force  niay  not  impn4>erly  be  compared  to  a  great 
fo  his  language,  and  imprint  a  character  of  river  flowh^  with  composed  mi^ty  and 
greatness  on  all  that  he  says.  He  must  at  stately  smoothnen ;  and  when  it  folk  in 
the  same  time  represent  things  with  an  air  his  way  to  introduce  Ettleoccurrrnces,  they 
of  gravity  and  prudence,  and  not  give  a  must  be  so  artfolly  interwoven  with  the 
loose  to  the  heat  of  imagination,  or  vivacity  great,  in  the  thread  of  the  narration,  as  to 
of  wit;  tmt  discreetly  suppress  every  thing  ofier  a  seasonable  entertainment  and  relief 
that  shall  seem  idle,  languid  and  nnprofit-  to  the  reader  from  the  fotigoe  that  too  se* 
able,  and  give  every  thing  that  just  figure  duloos  an  attention  to  the  great  re<|nirelh» 


HIS  HIS 

H«  most  aUoobMTYe  great  jadgmentmtlie  origiDab ;  cgpreMivc  of  Uieir  godoi,  t^e 

ordinance  and  diqKMitioD  of  eveoU  and  qualities  of  flie  bead  and  heart,  lather  than 

their  circuoMlances,  so  as  to  interrtt  the  descriptive  of  the  external  form  of  his  per- 

roader,  and  let  him  into  all  hb  thooghti  and  sonages.    When  snch  are  finished  with  a 

▼iewB,  by  making  hit  perM>ns  act  as  their  masteriy  hai^  with  tnie  jadgment  and 

character  and  temper  inclined  them ;  dis-  snccess,  they  are  not  only  great  omamenti 

cofUing  their  mannersy  sentiments,  designs,  and  embeUishments  in  history,  bat  of  nse  to 

motives,  and  operations,  as  they  really  stand  strip  the  liearti  of  men  of  their  disguises,  to 

in  a  necessary  dependence  npon  each  other,  lay  open  all  their  secret  folds,  and  disclose 

and  with  so  natural  a  connection,  as  to  show  the  real  springs  of  action^.    It  is  a  grea^ 

nothing  oat  of  its  place.    His  truuitions,  in  faolt  in  an  historiographer  to  abound  too' 

which  consists  the  great  art  of  narration,  mach  in  reflections  of  his  own;  he  therefore 

and  one  of  its  principal  beauties,  must  be  must  not  turn  philosopher  or  moralist  indif- 

natnral  and  cary,  arising  from  the  difference  ferently  upon  all  occasions ;  for  every  man 

of  subject  rather  than  esEpression.    He  mast  desires  to  be  free  in  his  jadgment  of  the 

nakea  wise  and  judicious  choice  of  circum*  iacts  represented  to  him,  and  the  conse- 

stances,  such  as  are  proper  to  enhrge  and  quences  he  is  to  draw  Irom  them,  in  which 

improve  the  ideas  of  things,  aii^  to  strike  consbts  tlie  greatest  pleanre  of  the  reader. 

that  light  and  colour  upon  tliem  which  most  Bat  if  an  author  should  throw  in,  or  mingle 

cosily  attracts  belief  and  engages  the  mind ;  reflections  of  his  own  with  his  story,  they 

and  most  fiir  that  purpose  always  observe  mast  be  snch  as  arise  naturally  from  the 

a  doe  mixture  of  great  and  little  drcom-  aubject,  and  contain  a  great  and  noble  seme 

stances,  neitlier  of  which  must  be  carried  in  a  few  words ;  they  must  not  be  too  fine 

beyond  nature,  or  be  so  minnte,  low,  or  *paa  or  studied,  nor  have  more  brightness 

frivoloos,  as  to  debase  liis  subject    He  than  solidity,  bat  appear  rather  to  be  the 

must  not  only  re^te  the  bare  events  and  reasoning  of  a  wise  statesman  than  the  affec* 

actions  of  men,  bat  also  lay  open  the  mo-  tation  of  a  dedaimer;  nor  must  they  be  too 

tives  and  principles  from  which  they  took  firequent,  or  too  loose  and  di^ointed,  but 

their  rise,  and  upon  which  they  proceeded  ^  enamelled  in  the  body  of  the  work.   Di- 

to  their  final  issues.    He  must  hiy  open  the  gressions,  if  made  with  judgment,  and  not 

hearts  of  tkt  acton,  let  his  reader  into  the  <oo  wide  and  foreign  fh>m  the  subject,  have 

most  important  secrets  of  their  councils  *^  ^^^*^  proper  grace  and  ornament  in 

aad  dcsigas  and  oblige  liim  with  a  sight  of  history ;  as  they  give  an  agreeable  variety 

those  secret  spring  winch  moved  them  to  to  the  narration,  and  relieve  the  mind  of  the 

enlerpriscji,  and  of  the  causes  of  their  sac-  reader;  but  tfiey  most  be  faitrodnced  by 

cess  or  miscarriage.     He  must  be  very  the  historian  with  an  artful  hand  and  great 

sparing  and  cautions  in  the  use  of  descrip-  address;  they  must  bear  an  alliance  and 

tions,  which  are  to  be  introduced  so  far  only  connection  with  the  purport  of  the  history, 

'm  they  senre  to  iUnstrate  thmga  that  are  •'^  their  length  must  be  proportionably 

essential  to  the  main  subject,  and  to  enliven  grater  or  less,  ax  they  are  more  neariy  or 

the  narration:  and  even  in  that  case  they  remotely  allied  to  the  capital  point  of  the 

most  be  succinct  and  elegant     The  'fre*  atory. 

qaent  use  of  harangues  are  disapproved  of       HISTORY  is  a  connected  recital  of  past 

by  many  judicious  persons;  for  these  long  or  present  events. 

formal  barognes  of  generals  to  their  sol-        If  the  value  of  each  department  of  know, 

diers,  when  in  the  presence  of  the  enemy,  ledge  is  to  be  ascertained  by  the  esteem 

aad  ready  to  enter  upon  action,  which  we  in  which  it  is  held  by  the  generality  of 

find  in  many  hbtorians,  aro  undoubtedly  readers,  a  place  of  distinguithed  honour 

not  ouly  annataral  and  improbable,  but  >  most  be  assigned  to  history.    Gratifying 

contrary  to  tlie  truth  of  history.    Never*  that  curiosity,  which  is  innate  in  the  mind 

theless,  a  short  speech  soiled  to  the  sob*  of  man,  it  is  equally  delightful  to  those 

jcct,  Buade  by  a  person  of  eminent  chanc-  vrhoae  intellect  is  just  dawning,  and  to  those 

ter,  has  it  proper  beanty,  and  animates  a  whose  faculties  are  matured  by  the  bpse 

Mrration.    A  judicious  historian  ought  not  of  time  and  the  process  of  cultivation, 

to  admit  any  portraits  mto  his  work  but  Comparatively  few  have  a  relish  for  ah- 

those  of  the  greatest  persons,  and  such  as  stract  spectdations ;  but  almost  all  are  de- 

ate  princiiMlly  interested,  and  have    the  lighted  by  the  display  of  lactk    By  the 

chief  hand  in  alMrs;  and  these  most  be  pictures,  which  are  exhibited  inafiuthfnl 

real,  natural,  and  truly  resembling  their  narration  the  fonry  is  gently  excited,  and 
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the  feelings  are  interested  without  being 
agitated  to  a  degree  inconsistent  with  plea- 
sure. If  then  we  consider  histoiy  only  as 
a  source  of  elegant  amusement,  it  is  an  ob- 
ject  of  no  inconsiderable  importance,  in  a 
course  of  liberal  education. 

But  this  is  in  fact  tlie  lowest  commenda- 
tion to  which  history  is  entitled.     It  is 
eminently  productive  of  signal  utility.   The 
poet  has  justly  remarked  that,  *'  the  proper 
study  of  mankind  is  man^"  and  it  is  the 
office  of  history  to  trace  the  progress  of 
man  from  the  savage  «tate,  and  tlirough  the 
intermediate  degrees  of  civiliiation,  to  the 
nearest  approach  to  perfection  of  whidi 
social  institutions   are  capable.      It  fails 
'within  its  province  to  note  tlie  effects  of 
laws  and  political  regulations,  and  to  record 
the  wondrous  revolutions  whicii  have  been 
produced  in  states  by  external  violence, 
and  the  no  less  astonishing  changes  which 
have  been  occasioned  by  the  gradual  cor- 
« ruption  of  ancient  systems  of  government. 
The  record  of  past   transactions,   when 
diligently  and  minutely  examined,  will  pre- 
sent to  the  politician  matter  of  warning  and 
matter  of  instruction.    It  will  point  out  tlie 
sources  of  tlie  errors  of  former  days,  and 
will  also  lead  him  to  a  discernment  of  the 
means  whidi  have  crowned  with  success 
such  plans  as   have  been  productive   ot 
benefit  to  the  public.    Knowledge  which 
,lt  thus  gained  is  obtained  at  tlie  cheapest 
possible  price.    Happy  are  tlie  directors  of 
political  affiiirs,  who  learn  in  the  philosophy 
of  history,  those  lessons  which  their  pi«. 
decessors  have  learnt  by  tlie  process  of 
painful  experience.     It  has  been  well  ob- 
serred  by  Voltaire,  that  tlie  history  of  the 
sanguinary  Christie rn  will  deter  those  whose 
influence  may  ha|)pon  to  sway  the  destiny 
of  nations,  from  investing  a  tyrant  with 
absolute  power  \  and  that  the  disaster  of 
Charles  ^11.  I^fore  Pultowa  aflbrds  a  k^s- 
son  of  admonition  to  a  general  not  to  pene- 
trate without  provision  into  a  country  like 
the  Ukraine ;  whilst  tlie  powerftd  and  po- 
pular administration  of  Elizabeth  of  Eng- 
land, demonstrates  the  miglity  effects  of  ex- 
tended commerce  and  pnident  <cconotay. 
In  a  political  point  of  view  the  general'  in- 
fluence of  historical  knowledge  is,  indeed, 
of  the  liigfaest  importance,  it  tends  to  pre- 
vent the  recurrenre,  and  to.diminisli  the 
remaining  influence  of  superstition  and  re- 
ligions persecution,  and  of  the  long  train 
of  calamities  with  which  those  direst  ene- 
mies of  human  happiness  are  ar4;ompanied. 
For  who  can  read  the  memorials  qf  the 


papal  usurpations  in  the  dark  ages,  and  of 
-  the  melancholy  consequences  by  which  they 
were  foUoived,  witliont  imbibing  a  spirit 
of  tolerance,  and  a  determined  dispositioB 
to  discountenance  any  cUtims  whicli  may 
revive  the  unjust  assumptions  of  inordinate 
spiritual  power.  In  short,  history,  whilst 
it  details  the  miseries  and  misfortnnes 
which  have  upon  various  occasions  be&llcB 
civilized  man,  instructs  him  bow  tiioee 
miseries  and  misfortune^  may  hereafter  be 
avoided. 

In  a  moral  point  of  view  history  is  ex- 
tremely useful,  as  it  points  out  the  isincs  of 
things,  and  exhibits  as  its  general  resale, 
the  reprobation  consequent  upon  viee,  and 
the  glory  which  awaits  virtue.    In  liia  days 
of  nature,  the  oppressor  may  be  applanded 
by  the  venal,  whilst  he  lords  it  over  his 
fellow  men,  and  the  wanton  destroyer  of 
the  human  race  may  be  hailed  as  a  hero 
by    the    obsequious   or  mistaken   crowd. 
But  wlien  his  dnst  is  mingled  with  that  of 
tlie  victims  of  his  cruelty  and  ambition^ 
history  summons  him  to  her  tribunal :  she 
scrutinizes  his  deeds  with  impartial  strict- 
ness, and  passes  sentence  upon  him  accord- 
ing to  his  deserts.     The  prejudices^  and 
errors  6f  time  present  will  hereatler  bo 
done  away  and  corrected  by  history,  which 
redresses  the  wrongs  of  tlie  injured,  and 
treats   with  just   contempt   the   insoieBt 
assumption  of  the  undeserving.    Thus,  by 
tiie  record  of  crimes  no  less  than  by  the 
display  of  illostrions  examples  of  virtue* 
does  history  inculcate  good  principles,  and 
enforce  upon  the  reflecting  mind  a  belief  in 
a  superintending  providence. 

The  early  annals  of  all  countries  are  con- 
siderably debased  by  an  intermixture  of 
fables.  In  fact  tl^e  first  historians  wer« 
universally  poets,  whose  metaphors,  ampK- 
fications,  and  allegories  necessarily  ob(K»-v- 
ed  fiicts,  or  heightened  tliem  beyond  the 
standard  of  probability.  To  explain  their 
legends  is  the  province  of  the  mythologist, 
whose  labours,  however  curious  and  iu« 
tercsting  to  those  who  liave  time  and  incli- 
nation for  such  pursuits,  afford  very  little 
assistance  to  the  historian. 

But,  the  mytliologic  age,  being  thus  con- 
signed to  the  examination  of  those  whom 
they  may  concern,  however  mde  may  be 
the  style  of  ancient  chronicles,  or  however 
simple  and  puerile  the  observations  and  re- 
flections with  which  they  may  be  inter- 
spersed, he  who  wishes  to  imbibe  the  tnie 
spirit  of  liistory  will  diligently  pemse  them, 
when  they  become  the  repoaitories  of  flicts. 
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Sach  docnments  alooe  will  give  him  tn    scanty  and  obteure,  and  the  investiizator  of 
idea  of  the  genius  of  tlie  times  concerning     the  tnitb  of  iacts  is  frequently  obUged,  as 
which  they  treat    He  who  wishes  to  be-  it  were,  to  proceed  with  caotious  steps 
^           come  acquainted  with  the  principles  and  throngh  a  dark  and  doubtful  way ;  but,  in 
manners  which  predominated  in  France  in  process  of  time»  they  multiply  to  such  an 
the  reign  of  St.  Louis  or  of  John,  will  read  extent,  that  the  student  is  embarraased  by 
the  lively  and  simple,  but  minutely  parti>  their  mimber.  Tlie  archives  of  the  different 
^           cohu*  narratives  of  Joiuville  and  of  Froissart,  states  of  Enrope,  contain  vast  masses  of  ma- 
ratlier  than  the  dull  details  of  a  Daniel,  or  terials,  which  occasional  Uberality  Itas  open- 
the  hasty  and  imperfect  sketch  of  a  Mlllot.  ed  to  the  curious  enquirer.    Ou  the  impor* 
In  all  c^s,   indeed,  he    who  wishes  to  tant  topic  of  ecclesiasticsU  proceedings,  the 
see  past  events  in  their  true  light  will  refer  printed  reports  of  the  decrees  of  councib 
as  mudi  as  possible  to  original  authorities,  and  synods  throw  the   roost  satisfactory 
~            The  farther  the  stream  of  history  6owb  light    Voluminous  collections  of  treatises, 
^            from  its  source,  the  more  it  is  polluted  by  which  have  been  compiled  for  the  benefit 
foreign  mixtures.    And  besides  this,  how*  of  after  times,  0|ien  the  policy  of  different 
ever  skilful,  or  however  fiiithful,  a  compiler  states  and  empires ;  and  in  various  cases, 
Bsay  be,  his  particnlar  views  lead  liim  to  those  documenfes  are  themselves  illustrated 
'            pass  unnoticed  a  variety  of  (acts  which  are  by  the  comments  and  memoirs  of  the  ne- 
ui  themselves  valuable,  and  uideed  neces-  gociators  by  whom  they  were    discussed 
sary  to  the  perfect  understanding  of  the  and  finally  arranged.   The  confidential  cor- 
real nature  and  bt^rings  cf  events.  respondence  which    took  place   between 
This  maxim  of  having  reconne  to  an-  schokrs,  at  the  revival  of  letters,  frequently 
'*             thentic  documents  will  furnish  a  canon  for  contains  political  details  which  are  highly 
'              the  most  profitable  mode  of  studying  an-  instructive  and  interesting.    In  hiter  days, 
eient  history.    It  will  instruct  the  student  the  publication  of  the  various  memoin  and 
=             to  pass  lightly  over  those  periods  of  the  state-papers  of  minuters,  to  whom  the  con- 
Greek  and  Roman  annals,  the  transactions  duct  of  the  affairs  of  nations  has  been  en- 
^             of  which  were  handed  down  by  tradition  trusted,  reveal  all  the  springs  of  tlieir  policy, 
^             to  antbon,  who,  mslead  of  scnitinizing  their  and  enable  the  reader  of  research  to  follow 
credibility,  have  amplified  and  embellished  tliem  through  all  the  windings  of  the  hiby- 
-*             them  by  the  charms  of  style ;  and  to  direct  rinth  of  iutiigue.    The  acts  of  the  British 
i  <             his  attention  to  the  records  which  have  parliament,  in  themselves,  contain  a  record 
been  written  by  those  who  lived  at  the  of  the  political  changes  which  have  taken 
•              time  when  the  actions  which  they  com-  pbce  in  this  country,  of  our  pro^^ss  in 
memorate  took  place,  and  more  especially  commerce,  of  the  gradual  amelioration  of 
to    the    memoirs  of   illustrioiis    warriors  our  constitution,   amidst  the  struggles  of 
I             and  statesmen  «rbo  have  left  behind  them  pvty  and  the  contentions  of  faction,    llie 
tlie  detail  of  transactions  m  which  tliey  recorded  proceedings  of  our  courts  of  law, 
have  been  personally  concerned.     Guided  also  supply  the  meai»  of  judging  of  the  pub- 
by  this  principle,  he  vrill  not  dwell  upon  lie  conduct  of  our  statesmen.    It  may  be 
the  marvellous  tales  of  an  Herodotus  or  a  with  troth  asserted,  that  the  perusal  of  the 
Quintus  Curtins ;  but  he  will  study  with  di-  state  trials  can  alone  give  an  adequate  idea 
ligeiice  the  narratives  of  a  Thucydides  or  a  of  the  horrible  crimes  which,  under  the  co- 
Xenophon,  of  a  Sallust,  a  Cicero,  a  Cvsar,  lour  of  justice,  wei^c  perpetrated  by  the  dif- 
or  a  TMritus;  and  whilst  the  legend  of  Cor-  ferent  parties  which  divided  this  kmgdem 
tins,  as  recorded  by  Uvy,  only  demon-  in  the  reign  of  Charies  II.    In  short,  there 
strates  to  him  the  posthumous  glory  which,  hardly  exists  in  any  country  a  public  office, 
in  the  happier  times  of  the  Roman  republic,  or  a  prirate  collection  of  papers,  which 
awaited  him  who  vras  ready  to  sacrifice  his  does  not  contain  documents  that  are  calcu- 
Kfe  for  tlie  good  of  hit  country,  he  vrill  pe-  lated  to  throw  light  upon  history, 
rme,  vrith  more  interest,  the  later  periods        The  student  who  wishes  to  punue  his  his* 
of  that  writerli  history,  in  which  he  treats  torical  enquiries  with  becoming  accuracy, 
of  events  which  bsppoied  nearer  to  his  own  must  make  himself  master  of  the  details  of 
time,   and  the  genuine  records  of  which  geograph]And  of  the  principles  of  sutisti- 
were,  in  all  probability,  furnished  to  him  by  cal  calculations,  must  moreover  be  versed 
the  public  offices  of  the  state.  in  all  tlie   mmutis   of  chronologiral  ra- 
in regard  to  the  earlier  periods  of  mo-  aearches.    In  thejiettling  of  dates,  he  will 
dem  hbtoiy,    authentic    docomenti  are  at  once  evince  lis  faibour  and  his  ingennaty« 
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For  (be  correct  ajraufsemeDt  of  tlie  order  of 
events  he-will  not  shrink  from  tlie  task  of 
poriD<i;  over  j^edijireea,  or  examining  coins. 

It  has  been  well  observed,  by  the  pro- 
found Pinkerton,  that  by  the  study  of  me- 
dals alone,  Vaillant  **  was  emibled  to  ascer- 
tain, in  a  very  great  degree,  the  chronology 
of  three  important  kingdoms  of  the  ancient 
world,  namely,  those  of  Egypt,  of  Syria, 
'Ond  of  Parthia." 

Sueh  are  the  principal  sources  from  which 
may  be  derived  a  knowledge  of  historic 
tnith.  To  enumerate  all  the  materials  of 
history  would  be  an  almost  endless  task ; 
bnt  in  order  to  make  due  profit  of  tiliese 
materials,  wherever  they  may  occur,  the 
aCndcDt  ought  to  be  animated  by  the  spirit 
of  philosophical  enquiry.  *^  Incredulity," 
says  Aristotle,  '*  is  the  foundation  of  all 
wisdom.'*  Without  the  gift  of  discrimiuation 
the  historian  degoneratea  into  a  chronicler 
of  fables;  without  the  faculty  of  deducing 
useful  consequences,  he  is  degraded  into  a 
registrar  of  barren  facts.  To  distinguish 
truth  from  fal«hood  in  the  obscure  records 
of  former  times,  or  amidst  the  misrepresen- 
tations of  foctious  malignity  in  more  modem 
periods,  requires  no  small  degree  of  saga- 
city. Voltaire  has  justly  observed,  that  in 
order  to  be  qualified  to  seize  the  proper 
oljects  of  history,  a  man  must  not  be  ac- 
quainted witli  books  alone.  He  must  have 
a  minute  knowledge  of  the  human  heart, 
and  be  qualified  to  analyze  the  prejudices 
and  the  pa^ions  of  men.  .He  will  give  due 
weiglit  to  circumstances  and  situations.  He 
will  not  estimate  the  character  of  a  despot 
by  the  panegyric  of  a  courtier ;  nor  will  he 
pass  sentence  of  condemnation  on  a  prince 
who  has  resisted  ecclesiastical  claims  and 
restrained  the  power  of  tlie  clergy,  because 
be  is  vilified  in  the  chronicles  of  a  monk. 

The  enlightened  student  of  history  will 
not  direct  his  chief  attention  to  the  frivo- 
lons  anecdotes  of  a  court,'but  to  the  cir- 
enmstances  which  stamp  the  character  and 
decide  the  destiny  of  a  nation.  He  will 
enquire  what  ha«  been  its  radical  vice  or  its 
predominant  virtue ;  why  it  has  been  power- 
ful o)'  Weak  by  sea  or  land ;  what  h^s  been 
the  improvement  or  the  deterioration  of 
its  trade  and  commerce;  wherein  constHt 
the  excellencies  and  the  defects  of  its  civil 
and  municipal  institutions ;  what  have  been 
the  constitution,  and  what  the  Mnence  of 
Its  ecclesiastical  establishments.  He  will 
trace  the  introduction  of  arts  and  mannfiic- 
tores,  and  observe  the  changes  which  have 
taken  place  in  manners  and  in  laws. 


HOL 

Such  are  the  materials  and  tnch  the  obj^et* 
of  history,  than  which  next  to  onr  relatioai 
to  the  deity,  no  more  important  topic  €tif 
enquiry  can  be  presented  to  the  bnsBaia  in- 
tellect. 

HITCH,  in  the  sea  langnage,  is  to  catcb 
hold  of  any  thing  with  «  hook  or  rope,  amd 
by  this  means  to  hold  it  last :  thus  when  m 
boat  is  to  be  hoisted  in,  the  sailors  Bmy^ 
**  Hitch  the  tackles  into  the  ringbolts  of  tlie 
boat  f  and  wfa^  they  are  aboot  to  weigh 
anchor,  <<  Hitch  the  fish-hook  to  the  floke  oT 
the  anchor." 

HIVE,  ui  country  aflhirs,  a  coovenieat 
receptacle  for  bees.    See  Bee. 

HOD,  an  instrument  used  to  cany 
and  mortar  in,  up  ladders,  &c.  to  bnild 
repair  houses,  &c.  with. 

HODMAN,  an  appettatk^  given  to  m 
young  student  admitted  into  Christ's  Col- 
lege in  Oxford,  from  Westminster  schooL 

HOE,  in  country  affiiirs,  a  tool  made  like 
a  cooper's  adze,  to  oat  upwards  in  gardeoiK, 
fields,  Ac.  Tliis  tool  is  commonly  called 
the  hand  hoe. 

HOPPMANNIA,  in  botsny,sonamediD 
memoiy  of  Maurice  Hoffman,  a  genos  of 
tlie  Tetrandria  Monog]mia  class  and  order* 
Natural  orderof  Stellatae.  Rnbiaceap,  Joasiea. 
Essential  character:  calyx  fonr-toothed  ; 
corotb  salver-slmped,  fonr-parted ;  fihimentn 
none :  berry  two-celled,  many-seeded,  Tliere 
is  only  one  species,  vir.  H.  pednncofaita,  a 
native  of  Jamaica. 

HOG.    See  Sus. 

Hog,  hedf^e.    See  Erinaceus. 

HOKE  d«y,  tlie  Tuesday  after  Easter 
week,  which  was  the  day  on  which  the 
English  conquered  and  expelled  the  Danes; 
this  was  therefore  kept  as  a  day  of  rejoic- 
ing, and  a  dnty,  called  Hoke  Tuesday  mo* 
ney,  was  paid  to  the  landlord,  for  giving 
his  tenants  and  bondmen  leave  to  cele- 
brate it. 

HOLCUS,  in  botany,  a  genos  of  the 
Polygamia  Monoecia  class  and  order.  Na- 
tural order  of  Oramlna  or  Grasses.  Essen- 
tial character :  hermaphrodite,  calyx  glome, 
one  or  two-flowered ;  corolla  glome,  awned ; 
stamhia  three ;  styl^  two ;  seed  one :  male, 
caljTx  glome,  two-valved;  corolla  nme; 
stamina  three.    There  are  fifteen  spedei. 

H(H^D,  that  part  of  a  ship  which  lies 
bet«»een  the  keelson  and  the  lower  deck; 
in  which,  divkled  by  balk  heads,  are  the 
8tewar«rs-room,  powder-room,  bread-roooB, 
and  the  boatswain's  and  carpentei's  store- 
rooms. In  a  merchantman,  all  the  goods 
and  lading  in  general,  are  stowed  in  the  hold. 
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Homfiaiy  a  large  ^iece  of  iroiiy.  in  the  leelen.  These  are  all  inhabitants  ef  the 
diape  of  the  letter  S,  fixed  into  a  wall  tea,  and  expand  or  contract  themselves  at 
to  ftrem^then  it.  Also  a  tool  uied  by  join-  plearare ;  the  anterior  apertore  serves  them 
ars,  fuwtn,  ^c.  which  goes  throogh  their  both  as  a  month  and  vent,  and  from  the 
benoies  to  hold  ftst  wcfa  work  as  cannot  be  hinder  one  they  reject  waters  wliich  had 
finished  by  its  being  held  in  the  hand.  been  previously  drawn  in ;  the  tentacala  are 

HOLXAND,  in  commerce;  a  fine  and  retractile.  Tliere  are  twenty-three  species, 
elooe  kind  of  linen,  so  called  from  its  be-  H.  pentactes,  or  five-rowed  Holotbnria,  is 
ing  first  mannfiictnred  in  Holhmd.  noticed  by  Pennant.    It  has  an  incur^ated 

HOLXOA,  in  sea  language,  an  excla-  cylindric  body,  marked  with  longitudinal 
niation  of  answer  to  any  person  who  calls  rows  of  papillsp ;  out  of  the  ceutre  of  each 
to  another  to  ask  some  question,  or  to  give  issue,  at  pleasare,  slender  feelers  like  the 
a  particular  order :  thus,  when .  the  master  horns  of  snails ;  the  upper  extremity  retrac- 
Beans  to  give  any  order  to  tlie  people  in  tile ;  whep  exerted  it  assumes  a  cordated 
the  mam-top,  he  previously  calls  ''  Maii^  form,  surrounded  at  the  apex  with  eight 
top  hoay,"  to  which  they  answer,  ^  Holloa,"  tentacuia,  elegantly  ramified,  of  a  yellow 
to  shew  that  they  hear  him  and  are  realty,  and  silver  colour.  It  is  found  dn  the  shores 
It  is  also  the  answer  in  hailing  a  ship  at  a  near  Penzance.  H.  tremiila  is  a  foot  long, 
distance.    See  Hai uno.  inbabib  the  Mediterranean  and  Adriatic 

HOLLOW  Sf aarv,  in  the  military  art,  a  seas ;  the  body  is  cylindrical  when  extended, 
body  of  loot  dnwn  up,  with  an  empty  and  oblong  when  contracted ;  it  is  various 
space  in  the  middle  Ibr  colours,  drams,  and  in  colour,  but  generally  of  a  beantifiil  mix- 
bagaage.  ture  of  red  and  white ;  the  cylindrical  tubes 

HOLLY.    See  Ilex.  beneath  the  body  act  as  so  many  suckers, 

HOLOMETER,  a  mathematical  instrn-  by  which  the  animal  fixes  itnelf  firmly  to  the 
ment  that  serves  universally  for  taking  all  bottom  of  tlie  nea.  Another  curious  spe- 
measures,  both  on  the  eaith  and  in  the  cies  noticed  by  Gmelin  is  H.  deniidafa,  is 
heavens.  oblong,  with  interrupted  lateral  lines,  and 

HOLORAC££,  in  botany,  the  name  of  without  a  crest  or  tail,  inhabiu  the  Ame- 
flietwelfUi  order  in  Linnsos's  '^FragmenU  "can  ocean.  It  is  three  or  four  inches 
ofaNatnralMethod,"consisiingofpot  herbs,  long,  with  a  body  slowly  tapering  at  both 
or  phmts  used  for  the  table,  and  entering  omIs,  transparent,  of  a  firm  geUtinoos  con- 
into  the  economy  of  domestic  affiuni:  This  sistence  and  hollow,  opening  by  a  small 
Older  is  separated  into  two  divisions*  triangnhr  aperture  next  the  crest,  and  a 
1.  Hermaphrodite  pkints.  f .  Male,  female,  narrow  round  one  at  the  other  extremity ; 
androgynoos,  and  polygamous  plants.  This  ^y  bave  a  spiral  milky  line  down  the 
order  contams  trees,  shrubs,  and  perennial  back,  under  tliis  another  larger  opaque  one, 
and  annual  herbs ;  some  of  the  woody  vege-  and  on  each  side  below  these  anotfier 
tables,  as  the  bay,  retain  their  green  leaves  smaller  purple  one.  They  are  sometimes 
during  the  winter;  the  roots  are  long;  the  found  single,  and  frequently  sticking  length- 
stems  and  young  branehes  are  cylindric.  ways  together.  The  word  holothuria  is 
In  the  greatest  part  of  the  aquatic  plants  of  used  by  Pliny  and  Aristotle ;  but  Mr.  Pen- 
this  order,  the  stalks  are  hollow  within;  the  >Huit  supposes  they  both  intended,  under 
bods  are  of  a  conical  form ;  the  leaves  are  this  name,  to  describe  those  marine  bodies 
generally  simple,  alternate,  entire,  and  at-  now  denominate'd  zoophyte.  Aristotle,  how- 
tached  to  the  branches  by  a  cylindric  fiM>t^  ever,  seems  to  have  admitted  titat  they  pos- 
stilk,  which  is  sometimes  very  long,  hot  *€«ed  animal  life,  a  circumstance  that  has 
generally  short  hi  modem  times  been  com|)letcty  asrer- 

HOLOSTEUM,  in  botany,  a  genus  of  tanied. 
the  Triandria  Trig}^ma  class  and  order.  HOMALIUM,  in  botany,  a  genus  of  tlie 
Natuial  order  of  Caiyopbyllei.  Essential  Polyandria  Trigynia  class  and  order.  Na- 
character :  calyx  five-leaved  ;  petals  five ;  tnral  order  of.  Kosaceae,  Jussieu.  Essential 
capsule  one-celled,  snbcylindrical,  opening  character :  calyi^  six  or  seven  parted ;  co- 
at top.    There  are  five  species.  rolla  six  or  seven  petalled ;  stamens  twenty. 

HOLOTHURIA,  m  natural  history,  a  one,  in  three  bodies ;  pericarpium  one- 
genos  of  the  Vermes  MoUnsca  class  and  or-  celled,  many-seeded.  There  are  two  spe- 
der.    Body  detached,  cylindrical,    thick,    des. 

naked,  and  open  at  tlie  extremity ;  month        HOMER,  Ombr,  Corus,  or  Chomer, 
iorronnded  by  fleshy  branched  tentacuia  or    in  Jewish  antiquities,  a  measure  containing 
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ten  bathSy  or  seveoty-five  gallons  and  five  he  is  giiOty  of  murder.    Bat  if  a  woman 

pints,  as  a  measure  for  things  liquid;  and*  kill  him  who  assanlteth  to  ravish  her,  it  it 

thirty-two  pecks  and  one  pint,  as  a  mea-  no  felony :  or  if  a  man  come  to  burn  my 

sure  for  things  diy.    Tlie  homer  was  roost  bouse,  and  I  go  ont  and  kill  him,  it  is  no 

commonly  a  measure  for  things  dry,  and  the  felony.    So,  <<  if  any  evil-disposed  person, 

greatest  that  was  used  among  the  Jews :  it  shall  attempt  fekmioosly  to  rob  or  murder 

contained,  according  to  the  Rabbins,  ten  i^ny  person  in  any  dwelling-house,  or  higb- 

epbaps,  or  thirty  fata  orseahs.    Corns  is  the  way,  or  feloniously  attempt  to  break  any 

most  usual  term  ift  the  historical  writers,  dwelling-house  in  the  niglit-ttme,  and  sbafl 

and  homer,  omer,  or  chomer,  among  the  happen  to  be  slain  in  such  felonious  at- 

prophets.  tempt,  the  shiyer  shall  be  discfaaiiged,  and 

HOMICIDE,  in  law,  is  tlie  kiUing  of  a  «hall  forfeit  no  lands  nor  goodsi"   «4  Henry 

man  by  a  man.    Of  this  there  are  several  VIII.  c.  5.    Justifiable  homicide  of  a  pab- 

species,  as  homicide  by  self- defence,  homi-  he  nature,  is  snch  as  is  occasioned  by  the 

cide  by  misadventure,  justifiable  homicide,  due  execution  or  advancement  of  public 

manslaughter,  chance-medley,  and  murder,  jiwtice,  with  regard  to  which  it  most  be  ob- 

Homicide  by  sejf-defence,  st  defendendo,  or  served,  1.  That  the  judgment,  by   virtnc               ; 

in  a  man's  own  defence,  is  where  one  has  no  whereof  any  person  is  put  to  death,  most  be 

other  possible  means  of  preserving  his  life  P^en  by  one  who  has  jurisdiction  in  the               | 

from  one  who  combats  with  him  on  a  snd-  cause ;  for  otherwise  both  judge  and  officer 

den  quarrel,  and  kUls  the  person  by  whom  may  be  guilty  of  felony.    2.  The  execution 

he  is  reduced  to  such  inevitable  necessity,  must  be  punuant  to,   and  warranted  by 

And  not  only  he  who  on  an  assault  retreats  the  judgment,  otherwise  it  is  without  antho- 

to  a  wall,  or  some  such  strait,  beyond  which  "ty ;  and  consequenUy,  if  a  sheriff  shaU  be- 

he  can  go  no  fiirther,  before  he  kills  the  head  a  man,  when  it  is  no  part  of  the  sen- 

other,  is  judged  by  the  law  to  act  upon  tence  to  cat  off  the  head,  be  u  guilty  of  fe- 

unavoidable  necessity  ;  but  also  he,  vrho  *ony. 

being  assaulted  in  such  a  manner,  and  in  Homicide,  manslaughiery  agamst  the  lilis 

such  a  place,  that  he  cannot  go  back  vrith-  of  another,  is  either  with  or  without  ma- 

out  manifestly  endangering  his  Ufe,  kflb  the  lice ;  that  which  is  without  malice  is  called 

other,  without    retreating   at    all.     And  manslaughter,  or  sometimes  chance-medley^ 

though  a  person  who  retreats  from  an  as-  or  chaud-medleyj  by  which  is  nndentood 

sault  to  the  wall,  should  give  the   other  such  kiUing  as  happens  either  on  a  sudden 

wounds  in  his  retreat,  yet  if  he  give  him  no  quarrel,  or  in  the  commission  of  an  onlawfnl 

mortal  wound  till  he  get  thither,  and  then  act,  without  any  deliberate  intention  of 

kill  him,  h^  is  guilty  of  homicide  »e  defen-  doing  any  mischief  at  all.   Hence  it  follows, 

dendo  only.    But  if  the  mortal  wound  were  that  there  can  be  no  accessaries  to  this  or* 

given  first,  then  it  is  manslaughter.  fence  before  the  fiict,  because  it.  nmst  be 

Homicide  by  mtsadvenlure,  is  where  a  done  without  premeditation ;    but  there 

man  in  doing  a  lawful  act,  without  any  in-  may  be  accessaries  after  the  fk^.    Tlie 

tent  of  hurt,  unfortunately  chances  to  kill  only  difference  between  murder  and  man- 

another  -,  as  where  a  labourer  being  at  work  slaughter,  is,  that,  murder  is  upon  malice 

with  an  hatchet,  th^  head  thereof  flies  off,  aforethought,  and  mansbuighter  npon   a 

and  kills  one  who  stands  by.    It  seems  sudden  occasion,  as  if  two  meet  together^ 

clear,  that  neither  homicide  by  mi5adven-  and  striving  for  the  wall,  the  one  kills  the 

tore,  nor  homicide  se  defendendOj  arc  felo-  other,  this  is  manshmgbter  and  felony.  And 

nious,  because  tliey  are  not  accompanied  if  they  had,  on  that  sudden  occasion,  gone 

with  a  felonious  intent,  which  is  necessaiy  into  the  field  and  fought,  and  the  one  bad 

in  every  felony.  killed  the  other,  this  had  been  but  man- 

HoMiciDE,  jwiifiahle.    To  make  bomi-  slaughter,  and  no  murder ;  because  all  that 

cidc  justifiable,  it  must  be  owing  to  some  followed  was  but  a  continaance  of  the  first 

unavoidable  necessity,  to  which  a  person  sudden  occasion,  and  the  blood  was  never 

who  kills  another  must  be  reduced,  without  cooled  till  the  blow  was  given, 

any  manner  of  fault  in  himself.    And  there  Chance,  or   dumd-medlof.      Authors  of 

must  be  no  malice  coloured  under  pretence  the  first  authority  disagree  about  the  appli- 

of  necessity  ;  for  wherever  a  person  who  cation  of  this  word.    By  some  it  is  a^iplied 

kills  another,  acts  in  truth  upon  malice,  and  to  homicide  by  misadventure,  by  others  to 

takes  occasion  npon  the  appearance  of  ne-  mati^langhter. .  The  original  meanmg  of  tbe 

ceasity  tO'  execute  his  own  private  revenge,  word  seems  to  &vour  the  former  opinion,  as 
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it  s^niifiei  a  ni<kkn  or  cataal  middling  or 
contention  ;  but  homicide  by  misadventure 
tnppotet  DO  previous  meddling  or  falling 
our. 

Murder  is  the  highest  crime  against  the 
law  of  nature,  that  a  man  is  capable  of  com- 
mitting. It  is  when  a  man  of  sound  memory, 
and  at  the  age  of  discretion,  unlawfully  kills 
another  penon  under  the  King's  peace 
with  malice  aforethought,  either  expressed 
by  the  party,  or  implied  by  the  law,  so  as 
the  party  wounded  or  hurt,  die  of  the  wound 
or  hurt  within  a  year  and  a  day,  the  wliole 
day  on  which  the  hurt  was  done,  being 
reckoned  the  first. 

By  malice  express,  is  meant  a  deltberate 
intention  of  doing  any  bodily  bann  to  an- 
other, to  do  which,  by  law,  a  penon  is  not 
aothorized  And  the  evidences  of  such 
malice,  roust  arise  irom  external  circum- 
stances discovering  that  invfard  intention ; 
as  lying  in  wait,  menacings,  antecedent, 
former  grudges,  deliberate  conipas»ins:8,and 
the  like,  which  are  various,  according  to  the 
variety  of  circumstances.  'Malice  implied, 
is  where  a  person  voluntarily  kilU  another, 
without  any  provocation.  For  in  ibis  case 
the  law  presumes  the  act  to  be  malicious. 

If  a  man  kill  another,  it  should  be  intend- 
€^1,  prima  fiu^^  that  he  did  it  maliciously, 
unless  be  can  make  the  contrary  appear,  by 
sliewing  tliat  he  did  it  on  a  sudden  provoca- 
tion or  the  like.  And  when  the  law  makes 
■se  of  the  term  nnlice  aforethought,  as 
descriptive  of  the  crime  of  murder,  it  must 
not  be  understood  in  that  narrow  restrained 
sense,  to  vrhidi  the  modem  ve  of  tlie  word 
malice  is  apt  to  lead  one,  a  principle  of  ma- 
levolence to  particubtfs  ;  lor  the  law  by  the 
term  malice,  in  this  instance  means,  that 
the  fact  his  been  attended  with  such  cir- 
cumstances, as  are  the  ordinary  symptoms 
of  a  wicked  heart,  regardless  of  social  duty, 
and  fttally  bent  upon  mischief. 

The  law  so  lar  abhors  all  duelling  in  coM 
Uood,  that  not  only  the  principal  who 
actually  kills  the  other,  but  also  h»  seconds 
are  guilty  of  murder,  wheAer  they  fought  or 
not ;  and  it  is  holden  that  the  seconds  of 
the  person  killed,  are  also  eqmdly  guilty,  in 
jespect  to  the  countenance  which  they  give 
to  their  principals  in  the  execution  of  their 
purpose,  by  accompanymg  them  therein, 
and  bei|ig  ready  to  bear  a  part  with  them. 
Also  K  seems  agreed,  that  no  breach  of  a 
man*s  word  or  promise,  no  trespass  either 
to  land  or  goods,  no  affiront  by  bare  words 
or  gcstnres,  however  fiibe  or  malicious  it 
may  be,  and  aggimvated  with  the  ONst  pro- 


HON 

Yoking  cireumstances'  wHI  excuse  him  fh>m 
being  guilty  of  murder,  who  is  so  far  trans- 
ported thereby,  as  immediately  to  attack 
the  person  who  offends,  in  such  a  manner 
as  manifestly  endangers  his  life,  without 
giving  him  time  to  put  himself  upon  his 
guard,  if  he  kill  him  in  pursuance  of  such  as* 
sault,  whether  the  person  shun  did  at  all 
Uglit  in  his  defence  or  not* 

HOMINE  rcpicgimido,  a  vrrit  to  bail  a 
man  out  of  prison,  now  disused  on  account 
of  the  superior  advantage  of  the  habeas 
corpus. 

HOMO,  maa,  in  natural  history  Is  ranked 
by  liiunens  under  the  dh'der  Primates, 
which  is  chaiacteriaed  by  having  fonr  cut- 
ting teeth  In  the  upper  and  lower  jaw,  and 
two  mammse  in  the  breast  lliere  are  two 
species,  i.  H.  sapiens,  inchiding  six  va< 
rieties,  tvt»  the  wildman,  four>footed,  mute, 
hairy,  t.  American,  copper-cotoured,  cho- 
leric, erect.  3.  European,  Mr,  sanguine, 
brawny.  4.  Asiatic,  sooty,  melancholy,  ri- 
gid, b,  African,  black,  phlegmatic,  relaxed. 
II.  U.  monstrotos, including,  l.Tlie  moun- 
tameer,  smaO,  active,  timid.  2.  Patagonian, 
large,  indolent.  3.  Hottentot,  less  fertile. 
4.  American,  beardless.  5.  aiinese,  head 
conic.  6.  CanadiiMi,  head  flattened.  See 
Man. 

HOMOGENEOUS,  or  Hombobnval, 
an  appellation  given  to  things,  the  parts  of 
which  are  similar  or  of  the  same  nature  and 
properties. 

HdMooBNBOUB  %A/,  that  whose  rays  ara 
all  of  one  colour  and  degree  of  refrangibility, 
without  any  mixture  of  others.  See  the  ar- 
ticle Colour. 

HosioGE!! Eous  fMrifs,  thosc  which  liave 
the  same  radical  character,  or  signs,  as 
y^  a,  and  ^  h.  See  the  article  Surd. 

HOMOLOGOUS,  in  geometry,  an  ap- 
peliation  given  to  the  corresponding  sides 
and  angles  of  similar  figures,  as  being  pro* 
portional  to  each  other. 

All  similar  figures  have  their  like  sides 
homologous,  or  proportional  to  one  an- 
other :  their  areas  abo  are  homologous,  or 
proportional  to  the  squares  of  tlic  like  sides, 
and  their  solid  contents  are  homologous  or 
proportional  to  the  cubes  of  the  same. 

HONE,  a  fine  kind  of  wtietstone,  nsed 
for  setting  razors,  pen* knives;  and  the  like. 

HON  EY,  a  vegetable  product,  very  si- 
milar in  its  properties  to  sugar.  It  is  found 
in  large  quantities  in  a  number  of  vegeta- 
bles, is  collected-  by  the  bee,  and  is  fi^ 
upon  by  many  mcects.  It  is  always  formed 
ia  the  flower,  chiefly  at  the  bve  of  tiM 
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pistil,  tnd  it  seems  designed  to  recei?e  and  with  a  little  water  in  basons  or  pots,  ktepmg 

retain   the    fecundating   poUen.     Hooey  theni  continually  stirring ;  then  they  pa€ 

differs  much  in  colour  and  in  consistence  ;  them  into  bags  of  thin  linen  doth,  «im1 

it  contains  much  saccharine  matter,  and  these  they  put  in  a  press,  to  squeeaeout  tlae 

probably  some  mucilage,  from  which  it  de-  honey.    The  wax  stays  behmd  in  the  htt^^ 

rives  its  sofbaess  and  viscosity.  Honey  veiy  though  always  some  small  particles  of  It 

readily  enters  into  the  vinous  fermentation,  pass  through  with  the  honey.    Honey  is 

and  yields  a  strong  liquor  called  mead,  the  production  of  most  countries;  yet  more 

There  are  two  species  of  honey,  the  one  is  abundant  in  the  island  of  Candia,  and  io  tiie 

yellow,  transparent,  and  of  the  consistence  greater  part  of  the  islands  of  the  ^rcliip»- 

of  tmrpentine  ;  the  other  white,  and  capable  lago,  than  any  where  else.    The  SicUivi 

of  assuming  a  solid  form,  and  of  concreting  honey  seems  to  be  particulaily  hii^  fl«F> 

into  rei^iilar  spheres.    These  two  species  voured,  and  in  some  parts  of  the  island^  evesi 

are  oflen  united,  they  may  be  separated  by  to  surpass  that  of  Minorca :  whi^  no  doubt 

means  of  alcohol,  which  dissolves  the  liquid  i«  owing  to  the  quantity  of  aromatic  planta 

honey  much  more  readily  than  the  soUd.  with  which  that  countiy  is   overspread. 

Honey  has  never  been  accurately  analysed,  This  honey  is  gathered  tiiree  times  in  Hie 

but  some  late  experiments  go  to  prove  it  year,  in  July,  August,  and  October.    It  is 

is  composed  of  sugar,  mucibge,   and  an  ibund  by   the  peasants  m  the  hoUow  of 

acid.  ^ees  and  rocks.    The  country  of  the  leaser 

In  France,  a  good  swarm  of  bees,  in  jFIybla  is  still,  as  formerly,  the  part  of  the 

two  years,  will  yield  near  thirty  pounds  of  island  that  is  most  celebrated  for  this  arti- 

boney;  and  they  are  still  more  profitable  in  cle.    Considerable  quantities  of  hooey  are 

countries  that  are  covered  with  flowers  the  produced  by  the  wild  bees  in  the  woods  of 

greatest  part  of  the  year.    Hiere  are  two  North  America. 

sorts  of  honey,  the  white  and  the  yellow.  Honey  eom6,  a  waxen  stractnre,  fiiU 
The  white  or  virgin  honey,  trickles  out  of>ceUs,  framed  by  the  bees,  to  deposit  their 
spontaneously  from  the  combs.  These  they  honey  and  eggs  in.  The  constniction  of 
break,  soon  after  they  are  made,  and  1^  the  honey-comb  seems  one  of  the  raoataor- 
tfaem  upon  hurdles  or  mats  of  osier,  or  on  prising  parts  of  the  works  of  insects,  and 
linen  cloth,  fastened  at  the  four  comers  to  the  materials  of  which  it  is  composed, 
as  many  posts,  and  then  an  excellent  white  which,  though  evidently  collected  irora  the 
honey  will  fiill  from  the  combs,  and  grow  flowers  of  pfamts,  yet  do  not,' that  we  know 
hard  in  a  short  time.  Afterwards  they  pot  of,  exist  m  them  in  that  form,  has  given 
it  into  glazed  earthen  pots.  Some  press  great  cause  of  specuhition  to  the  enrionsi 
this  honey  out,  but  then  it  is  not  so  agreea-  The  regular  stractnre  of  the  comb  is  also 
ble,  for  it  will  taste  of  the  wax.  The  best  equally  wonderful.  When  the  several  cells 
sort  of  French  virgin  honey,  is  that  of  Lan-  in  it  are  eiamined,  it  should  seem  that  tho 
guedoc,  called  honey  of  Narbonne.  It  nicest  rales  of  geometry  liad  been  oonsnlt- 
should  be  new,  thick,  granulated,  of  a  clear  ed  for  its  compositiou,  and  all  tbeadvan- 
transparent  white  colour,  of  a  aoft  and  tages  that  could  be  wished  or  deairad  in  a 
somewhat  aromatic  smell,  and  of  a  sweet  thing  of  that  kind,  are  evidently  found  in  it 
and  lively  taste.  If  it  is  veo  pun,  it  is  al-  Each  ceU  consuls  of  six  plane  sides,  which 
most  as  bard  as  sugar-candy ;  and  what  are  all  trapeziums,  but  equal  to  each  other : 
renders  it  so  superior,  are  tlie  many  aroma-  the  bottom  of  the  cell  is  contrived  witbthiee 
tic  flowers  which  grow  in  those  parts,  and  riiomboses,  so  disposed  as  to  constitute  a 
from  which  the  bees  gather  their  honey.  It  solid  angle  under  tliree  equal  angles,  and 
b  always  observable,  that  the  honey  made  each  of  which  is  double  the  maxunum  angle 
in  mountainous  countries,  is  more  highly  of  54^  44'.  Hence  it  comes  to  pass,  that  a 
flavoured  than  that  of  low  groimds.  The  less  qnantity  of  suriace  is  suffident  to  con- 
honey  made  in  the  spring,  is  mora  esteemed,  tain  a  given  quantity  of  honey,  than  if  the 
than  that  gathered  in  the  summer ;  that  of  bottom  had  been  flat,  in  the  proportion  c7 
the  summer  more  than  that  of  the  automn.  4,658  to  5,550,  as  has  been  found  by  calcnla- 
There  is  also  a  preference  given  to  that  of  tion ;  that  is,  neariy  a  fifth  of  the  whole,  ao 
young  swarms.  Yellow  honey  is  obtained  far  as  the  figiire  in  the  end  of  the  cells  ex* 
by  pressure,  from  all  sorts  of  honey-combs^  tends,  in  each ;  which  fifth  part  of  wax  and 
old  as  well  as  new ;  and  even  of  tlmse  from  labour  saved,  amounts  to  a  vast  deal  in  the 
whence  tlte  vu-gin  honey  has  been  extract-  whole  comb.  And  if  these  admirable  is- 
ed.    They  break  the  combs,  apd  heat  them  sects  knew  their  advantage,  they  could  not 
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more  oieeljr  obeenre  tlw  ndet  iif  modem  ere  often  the  hegiwiinp  of  three  or  fbor 

geometiy.  stories  nwde  at  once,  and  so  muiy  swermo 

The  method  of  mtking  two  sorts  of  cells  allotted  to  the  canying  on  the  work  of 

in  each  comby  is  also  admirably  contrived  to  each. 

aave  theexpenceofwaxysince  had  they  been        {Ioiibt  ffoN€.    See  Muxitje. 
made  single,  every  comb  most  have  had  its        HONOUR,  in  law,  is  nsed  especially  for 

peculiar  base,  and  every  set  of  cells  their  the  more  noble  sort  of  seigniories  on  whicb 

tMttomofwax,  whereas  one  bottom  now  other  inferior  lordships  or  manors  depend, 

serves  for  two  cells ;  and  there  is  bat  one  by  performance  of  same  cnstoms  or  services 

plate  of  wax  in  the  centre  of  a  doable  to  those  who  are  lords  of  them.    Before 

comb.    This  stmctare  occasiom  a  very  the  statute  18  Edward  I.  the  king's  greater 

great  sparing  of  the  wax,  or  matter  of  the  barons,  who  had  a  hu^  extent  of  territory 

comb;  but,  besides  this,  there  is  another  ^  holden  under  the  crown, freqnently  glinted 

great  advantage  resoltmg  ftom  this  strac-  oat  sriialler  manors  to  inferior  persons  to 

tore,  which  is,  that  the  angles  aiismg  from  be  hohlen  of  themselves  ;  which  therefore 

the  forementmned  combination  of  the  bases,  now  eontmne  to  be  held  under  ^  superior 

greatly  strengthen  the  whole  work.  lord,  vrho  is  called  in  such  cases  tlie  loni 

The  sides  of  tlie  cells  are  all  much  thin*  paramount  over  all  these  manors  ;  and  hb 
ner  than  the  finest  paper,  and  yet  they  are  ,  seigniory  is  frequently  termed  an  hononr, 

so  strengthened  by  their  disposition,  that  not  a  manor,  espedally  if  it  has  belonged 

they  are  able  to  resist  all  the  motions  of  the  to  an  ancient  feudal  baron,  or  been  at  any 

bee  withui  them,  as  they  are  fVeqoently  time  in  the  bands  of  the  crown.    When  the 

obliged  to  be.    The  effect  of  their  thrust-  King  grants  an  honour  with  appurtenances, 

hqg  their  bodies  uito  the  cells,  would  be  the  it  is  superior  to  a  manor  with  apporte- 

borsting  of  those  cells  at  the  top,  were  not  tenanccs ;  for  to  an  honour,'by  common  h^ 

thb  well  guarded  agaimt    But  to  prevent  tendmen^   appertain  franchises,  and   by 

this,  the  creatures  extend  a  cord,  or  roll  of  reason  of  those  liberties  and  franchises,  it  is 

wax,  round  the  verge  of  every  cell,  in  such  called  an  honour. 

a  manner,  tint  it  is  scarce  possible  they        Honour,  csarfs  s/l    There  is  a  court 

should  spHt  in  that  particnhu-  part    This  of  honour  of  earl  marshal  of  £ngland,&c. 

eord  or  roll  is  at  least  three-  times  as  tinck  which  determines  disputes  concermng  pre* 

as  the  sides  of  the  cell,  and  is  even  much  eedency  and  points  of  honour.  , 
thicker  and  stronger  at  the  angles  of  the        HonovRs,   mUUtry;^  all  armies  salute 

ceUs,  than  elsewhere,  so  that  the  aperture  crowned  heads  in  the  most  respectful  man* 

of  each  cell  is  not  regufauly  hexagoiml,  ner,  colours  aild  standards  dropping,  and 

though  its  inner  cavity  be  perfectly  so.  officen  saluting.    Different  nuiks  of  offi* 

The  several  combs  are  all  placed  parallel  to  cers  are  sahited  in  a  different  mode, 
one  another,  and  there  »  such  a  space  left        Honours  tf  losr,  aro  stipulated  terms 

between  them,  that  the  bees  can  easily  which  are  granted  to  a  vanquished  enemy, 

pass ;  and  often  they  |dace  a  part  of  the  and  by  which  he  is  permitted  to  march  out 

.comb  in  a  contrary  direction  to  the  rest,  so  of  a  town,  from  a  camp,  or  line  of  entrench- 

that  while  the  others  are  placed  horison-  menti,  with  all  the  hisignia  of  mflitary  eti- 

tally,  these   stand  "perpendicularly.     Hie  qnette.    In  another  sense,  they  signify  the 

ceUs  which  have  served,  or  are  to  serve  for  compliments  which  are  paid  to  great  per- 

the  habitation  of  the  worms  of  the  common  sonages,  military  characters,  when  they  ap- 

and  of  the  male  bees,  are  often  made  also  pear  before  an  armed  body  of  men,  or  such 

at  other  times  the  receptacles  of  honey  •  as  are  given  to  the  remaim  of  a  deceased 

but  though  these  aro  indifierently  made  to  officer.    The  particular  circumstances  at- 

•erve  either  use,  there  are  others  destined*  tending  the  latter,  depend  greatly  upon  the 

only  to  receive  honey.    The  celerity  with  usages  of  different  countries, 
which  a  swarm  of  bees,  received  into  a  hive        HOOK,  a  piece  of  iron  or  brass  wiro 

where  they  find  themselves  lodged  to  tiieir  bent,  and  turned  up  at  one  end. 
mhids,  bring  their  works  of  the  combs  to        Hook  ptrn,  ate  bolts  made  with  a  shoul- 

perfection,   Is   aroaxing.    TTiere  are  vast  der  at  one  end,  and  U9ed  by  carpenters  in 

numtlers  at  vrork  all  at  once ;  and  that  the/  framing :  these  are  drove  through  the  mor- 

may  not  incommode  one  another,  they  do  tices  and  tenants  of  the  work  prepared  for 

not  vrork  upon  the  first  comb  till  it  is  finish-  building  or  wfaarfing. 
ed,  but  when  the  foundation  of  that  is  laid,        HOOPOE,  ujn/puy  in  omitboloiry.    See 

tbey  go  to  work  upon  another,  so  that  there  Upupa. 
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HOPHA,  in  botai&y,  m  named  in  bononr 
of  Dr.  Hope,  profemor  of  botany  at  Edin- 
burgh, a  genus  of  the  Polyadelpbib  Polyan- 
dria  clas  and  order.  Natural  order  of 
Guaiacanae,  Jimieu.  Essential  character: 
calyx  five-cteft,  superior;  corolla  five-pe- 
taUed ;  stamens  many,  connected  in  five 
bodies;  style  one;  dnipe  with  a  three- 
celied  not.  There  is  only  one  species,  riz. 
H.  tinctoria,  a  native  of  Ca'rolina. 

HOP,  in  botany.  See  Huiiiui.U8.  Hops 
ve  said  to  have  been  first  brought  into 
Enghmd  from  the  Netherlands,  in  die  year 
15t4-  They  are  first  mentioned  in  the 
English  statute-book  in  the  year  1553,  m. 
10  the  5tfa  and  61h  Edw.  VI.  cap.  5,  and 
by  an  act  of  parliament  of  the  first  year  of 
King  James  I.  anno  1603,  cap.  18,  it  ap- 
pears that  hops  were  then  produced  in 
abundaace  in  England.  The  hop  being  a 
plant  of  great  importance  in  this  country, 
we  shall  briefly  consider  what  rehites  to 
the  culture  and  management  of.it  under 
distinct  heads.  As  for  the  choice  of  soil, 
the  hop-planters  esteem  the  richest  and 
strongest  ground  flie  most  proper ;  and  if  it 
is  rocky  within  two  or  three  feet  of  the 
snrfiice,  the  hops  will  prosper  well ;  but  they 
will  by  no  means  thrive  on  a  stiff  clay  or 
spongy  wet  land.  Hops  require  to  be 
pbmted  in  a  situation  so  open  as  that  the  air 
may  freely  pass  round  and  between  them,  to 
dry  up  and  dissipate  the  moisture,  whereby 
they  will  not  be' so  subject  to  fire-blasts, 
which  often  destroy  the  middle  of  large 
plantations,  while  the  outsides  remain  un- 
hurt. The  hills  should  be  eight  or  nine 
feet  asunder,  that  tlie  air  may  freely  pass 
between  them.  If  the  ground  is  intended  ' 
to  be  ploughed  with  horses  between  tiie 
bills,  it  will  be  best  to  plant  them  in  squares, 
chequerwise ;  bat  if  the  ground  is  bo  small 
that  it  may  be  done  with  the  breast-plough 
or  spade,  the  holes  should  be  ranged  in  a 
quincunx  fi>rm.  Which  way  soever  you 
make  nse  of,  a  stake  should  be  stuck  down 
at  all  the  places  where  the  hills  are  to  be 
made.  Persons  ought  to  be  very  curious 
in  the  choice  of  the  pfamts  as  to  the  kind  of 
bop ;  for  if  the  bop-garden  is  planted  with  t 
mixture  of  several  sorts  of  hops  tliat  ripen 
at  several  tiroes,  it  will  cause  a  great  deal 
of  troQble,  and  be  a  great  detriment  to  the 
owner. 

The  two  best  sorts  are  tlie  white  and  the 
grey  bind ;  tlie  latter  is  a  bu'ge  square  hop, 
more  hardy,  and  is  the  more  plentiful 
bearer,  and  ripens  later  than  the  former. 
There  is  another  sort  of  the  white  bind, which 
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ripens  a  week  or  ten  days  before  the  com- 
mou ;  but  this  Is  tenderer  and  a  less  plenti« 
M  bearer,  but  it  has  this  advantage,  that 
it  comes  first  to  market.    If  there  is  a  sort 
of  hop  you  value,  and  wonid  increase  plants 
and  sets  from,  tlie  superfluous  binds  may  be 
laid  down  when  tlie  hops  are  tied,  cottiufi 
off  the  tops,  and  burying  them  in  tlie  bill ; 
or  when  the  hops  are  dressed,  all  Uie  cut- 
tines  may  be  saved,  for  almost  every  part 
will  grow  and  become  a  good  set  tlie  next 
spring.    As  to  the  manner  of  planting  the 
sets,  there  should  be  five  good  sets  pfamted 
in  every  hill,  one  in  the  middle,  and  the 
rest  round  about,  sloping.    Let  tliem   be 
pressed  close  witii  the  hand,  and  covered 
with  fine  earth,' and  the  stick  shonkl   be 
placed  on  each  side  the  hill  to  secure  it. 
When  the  hop  ground  is  dog  in  January  or 
February,  the  earth  about  the  hilis,  aod 
very  near  them,  ought  to  be  taken  away 
with  a  spade,  that  you  may  come  the  more 
conveniently  at  the  stock  to  oit  it.    Aboot 
the  end  of  February,    if  the  hops  were 
planted  the  spring  before,  or  if  the  ground 
is  weak,  they  ought  to  be  dressed  in  dry 
weather;  but  else,  if  the  ground  is  atrong 
and  in  perfection,  tlie  middle  of  March  will 
be  a  good  time ;   and  the  hitter  end  of 
March,  if  It  is  apt  to  produce  over  rank 
binds,  or  tlie  beginning  of  April,  may  be 
soon  enough.    Then  having,  with  an4ron 
picker,  cleared  away  all  the  earth  out  of  the 
hills,  so  as  to  dear  the  stock  to  tlie  princi- 
pal roots,  witli  a  sharp  knife  yon  must  cnt 
off  all  the  shoots  which  grow  up  vritfa  the 
binds  the  la^t  year;  and  also  all  the  younip 
suckers,  that  none  be  left  to  run  in  the 
alley,  and  weaken  the  hill.    It  will  be  pro- 
per to  cut  one  part  of  the  stock  lower  than 
the  other,  and  also  to  ait  that  part  low 
that  was  left  highest  the  preceding  year. 
In  dressing  those   hops  that  have   been 
planted  the  year  before,  yon  ought  to  cat 
off  both  tlie  dead  tops  and  the  young  suck- 
ers which  have  spntng  up  from  the  sets, 
and  also  to  cover  the  stocks  with  fine  earth, 
a  finger's  length  in  thickness.    About  the 
middle  of  April  the  hops  are  to  be  poled, 
when  the  shoots  begin  to  sprout  np;  the 
poles  mittt  be  set  to  the  hills  deep  into  the 
ground,  with  a  square  iron  picker  or  crow, 
that  they  may  the  better  endure  the  winds : 
three  poles  are  sufiicient  for  one  hill.  Tliese 
should  be.pfaiced  as  near  the  hill  as  may  be, 
frith  their  bending  tops  turned  outwards 
from  the  hill  to  prevent  the  binds  firom  en* 
tangling ;  and  a  space  between  two  polea 
ought  to  be  left  open  to  the  south  to  admit 
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the  Mm  beflint.    As  to  the  tyimr  of  hops,  lay  them  io  a  room  for  three  weeks  or  » 

the  bndfl  that  do  uot  chisp  of  thera»elves  to  month  to  cool,  give,  aud  toughen ;  for  if 

tlie  neamt  pole,  when  they  are  grown  to  they  are  bagged    immediately,  they  will 

tliree  or  foor  feet  hij;h,  must  be  guided  to  powder,  but  if  they  lie  a  while  (and  the 

it  by  the  hand,  tnraing  them  to  the  son,  longer  they  lie  the  better,  provided  they  are 

wliose  course  they  will  always  follow.  They  covered  close  witli  blankets  to  secure  them 

must  be  bound  with  withered  mshes,  but  from  the  air)  they  may  be  bagged  with 

■ot  so  close  as  to  prevent  them  from  climb-  more    safety,    as  not  being  liable  to  be 

ing  op  the  pole.    This  you  most  continue  to  broken  to  powder  in  treading  i  and  this  will 

do  till  all  the  poles  are  furnished  witli  binds,  make  them  bear  treading  the  better,  and 

'  of  which  two  or  three  are  enough  for  a  the  harder  they  are  trodden,  the  better 

pole,  and  all  the  sprouts  and  binds  that  yon  they  will  keep. 

have  no  occasion  for,  are  to  be  plucked  up ;  Hops,  by  several  statutes,  regulations 

but  if  the  ground  b  young,  tlien  none  of  are  made  for  the  curing  of  hops,  &c.  which 

these  useless  binds  should  be  plucked  up,  are  placed  under  the  inspection  of  the  offi* 

but  should  be  vrrappcd  up  together  in  the  cers  of  excise. 

middle  of  the  liUI.  About  the  beginning  of  HOPPER,  a  kind  of  basket,  wherein 
July  the  hops  begin  to  blow,  and  vrill  be  tiie  seed-corn  is  carried  at  the  time  of  sow- 
ready  to  gather  about  Bartholomew  tide.  ing.  It  is  also  nsed  for  the  wooden  trough 
A  judgment  may  be  made  of  tlieir  ripeness  in  a  mill,  into  which  the  com  is  put  to  be 
by  their  strong  scent,  their  hardness,  and  ground.  See  Mill. 
the  brownidi  coloor  of  their  seed.  When  HORARV,  or  Hour  Circle  ofaglobe^ 
by  these  tokens  they  appear  to  be  ripe,  is  a  small  brazen  circle,  fixed  npon  the 
tlicy  must  be  picked  with  all  the  expedition  biaaen  meridian,  divided  into  twenty-fonr 
possible ;  for  if  at  tlm  time  a  storm  of  wind  hours,  having  an  index  moveable  round  the 
slionid  come,  it  would  do  them  great  da-  axis  of  the  globe,  which,  upon  turning  the 
mage  by  breaking  the  branches,  and  bruis*  globe  fifteen  degrees,  will  show  what  places 
ing  and  discolouring  the  hope  \  and  it  is  Imve  the  ann  an  hour  before  or  after  us;  for 
well  known  that  hops,  being  picked  green  instance,  if  the  index  of  the  hour  circle  be 
and  bright,  will  sell  for  a  third  more  than  set  at  the  upper  xii.  when  the  globe  is  rec- 
those  whtdi  are  diKolonred  and  brown.  tified  for  London,  and  the  globe  turned  15 
The  most  convenient  way  of  picking  degrees  from  east  to  west,  the  index  will 
them  tt  into  a  long  square  frame  of  wood,  point  at  the  hour  of  i.  which  shews  that  all 
called  a  bm,  with  a  cloth  hanging  on  tenter  places  under  that  meridian,  and  particularly 
books  vrithin  it,  to  receive  the  hops  as  tliey  Naples,  have  the  sun  «n  hour  sooner  tlian 
are  picked.  The  best  method  of  drying  Lonilon  has  it:  on  the  contrary,  let  the  in- 
hops  is  with  charcoal  on  an  oast,  or  kiln,  dex  be  set  at  the  upper  xii.  again,  and  the 
covered  vritfa  hair  cloth,  of  the  same  form  globe  be  tnmed  16  degrees  from  west  to 
and  foshion  that  is  nsed  for  drying  malt,  east,  the  index  will  point  at  xi.  because  all 


The  hope  must  be  spread  even  upon  the  places  under  that  meridian,  particnlariy  tlie 

oast,  a  foot  tliick  or  more,  if  the  depth  of  Madeira  ishuids,  have  the  sun  an  hour  after 

the  curb  will  allow  it ;  but  care  b  to  be  ta*  Loudon  has  it    For  the  several  problems 

ken  not  to  over  toad  the  oast,  if  the  hops  peiformable  on  the  globes,  by  means  of  the 

are  green  or  wet    The  oast  ought  to  be  horary  circle,  see  Globes,  use  tf, 

first  warmed  with  a  fire  before  the  hops  are  Horary  ctndes,  or  toies,  in  dialling,  are 

laid  Oil,  and  then  an  even  steady  fire  must  the  lines  or  circlet  which  mark  the  hours  on 

be  kept  under  them;  it  must  not  be  too  son-dials.    See  Dialling. 

fierce  at  first,  lest  it  scorch  the  hops ;  nor  Horary  wnotwn  of  the  emiky  the  arch  it 

must  it  be  sutfered  to  sink  or  slacken,  but  describes  in  the  space  of  an  hour,  which  is 

ratlier  be  iocrvased  till  the  hopa  are  nearly  nearly  l.S  degrees,  though  not  accurately  so, 

dried,  lest  the  moisture  or  sweat,  which  as  the  earth  moves  with  different  vcloaties, 

the  fire  ban  raised,  fall  back  or  discolour  according  to  its  greater  or  lesser  distance 

them.    When  they  have  lain  about  nine  from  the  son.    I^ence  we  see  the  method  of 

hoars  they  must  be  turned,  and  in  two  or  reducing  motion  into  time,  and  iUe  rer$u  ; 

three  hours  more  they  may  be  teken  off  the  since  15**  ^  60^,  or  one  hour,  l''  =  %' :  therr- 

oast.    It  may  be  known  when  they  are  fore  tlie  clocks  at  places  16"  east  of  London 

well  dried  by  the  hrittleness  of  tlie  stalks,  are  one  hour  fis^ter  than  those  at  London  ; 

and  the  easy  f4lUng  off  of  tlie  hop  leaves,  and  the  clocks  at  places  15"  west  of  London 

As  soon  as  the  hops  are  taken  off  tlie  kilu,  are  one  hour  later  than  those  at  London,  and 
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M  in  proportion.    Thus,  if  I  wnh  to  know  aorae  utility,  particnlvlj  to  Barinefs :  the 

what  o'clock  it  is  at  Constantinople,  and  mle  is,  ^  midtiply  the  square  root  of  the 

abo  at  Boston  in  North  America,  now  it  is  height  of  the  eye  in  feet,  by  l.f  t5,  and  tlae 

eight  o'clock,  A.  M.  here.    I  look  to  the  product  is  the  distance  in  miles,  to  which 

gazetteer,  and  find  Constantinople  to  be  we  can  see  from  that  height .-"  thus  a  sailor, 

39°  east  of  London,  and  Boston  m7(f3ff  standing  at  the  top-mast  of  a  ship  ifO  feet 

west:  to  reduce  these  degrees  to  time,  I  high,  can  see  a  distance  in  miles  =:  v^l^O 

dhide «.eh  by  15.  «d  I  IW  g  =  l"  56-,  ^^J^J*^  =  "**  =  »"■«»  —  •  1-1^ 

^70^30^      ^fc  .^-.          _j'    1   ^1.  *.  Tbe^»tional,  or  true  horizon^  is  a  great 

wd  -T5-  =  ^  **    '  accordmgly  the  time  ^^cle  of  the  apparent  celestial  spherl,  di- 

at  Constantuiople  is  1^  56"  t>efore  onr  time,  viding  it  into  two  equal  hemispheres,  and 

}  and  at  Boston  it  is  4**  42'"  behind  it :  that  is,  serring  as  the  limits  of  elevation  or  depreo- 

at  erght  o'clock  in  London  it  will  be  56  non  of  celestial  objects.    This  horizon  l>e- 

minutes  after  nme  at  Constantinople,  and  ing  parallel  to  the  sensible  honzon,  h  dia- 

at  Boston  it  will  be  only  18  minutes  past  tant  from  it  by  the  semi-diameter  of  tl«e 

three  o'clock.    .  earth,  through  whose  centre  it  passes :  for 

HORD,  in  geography,  is  used  for  a  com-  the  astronomers  reduce  the  appearances  of 

pany  of  wandering  people,  which  have  no  ^^  heavens  to  a  spherical  surfiice,  which  ia 

settled  habitation,  but  stroU  about,  dwelling  uot  concentncal  to  the  eye,  hut  to  the 

in  waggons  or  under  tents,  to  be  ready  to  earth.  It  divides  the  heaven  and  earth  into 

shiftassoonas  theherbage,  fruit,  and  the  two  parts,  the  one  light,  and  the  other  dark, 

present  province  is  eaten  bare ;  sudi  are  se-  which  are  greater  or  lesser,  acconttog  to 

veral  tribes  of  the  Tartars,  particuhurly  those  the  condition  of  the  pbce,  &c.    It  deter- 

who  inhabit  beyond  the  Wolga,  in  the  king-  mines  the  rismg  and  setting  of  the  sun, 

adorns  of  Astracan  and  Bulgaria.    A  hord  moon,  or  stus,  in  any  particular  latitade ; 

Consists  of  fifty  or  sixty  tents,  ranged  m  a  fur,  when  any  of  these  appear  just  at  the 

circle,  leaving  an  open  phice  m  the  middle,  eastern  part  of  the  horizon,  we  say,  it  risen ; 

The  inhabitants  of  each  hord  usually  form  a  and  when  it  does  so  at  the  western  part,  we 

militaty  company  or  troop,  the  eldest  where-  aay,  it  sets.    And  fit»m  hence  also  the  alti- 

of  is  commonly  the  captain,  and  depends  tude  of  the  sun  or  stars  is  accounted,  whiefa 

on  the  general  or  prince  of  the  whole  na-  ^  their  h^ht  above  the  horinm.    lluicir- 

tion.  cle  is  divided  by  astronomers  intfr  four  qoad- 

HORDEUM,  m  botany,  btuiefy  a  genus  rants,  or  cardinal  pomtSi     The  poles  of 

of  the  Triandria  Digynia  class  and  order,  this  horizon  are  the  zenith  and  the  nadir  : 

Natural  order  of  Grasses.    Essential  cfaa-  and  the  innumerable  drclcs  drawn  through 

meter :  calyx  lateral,  two-valved,  one-flow-  these  polea  to  the  horizon,  are  called  the 

ered,  by  threes,  at  each  tootfalet  of  the  ra-  vertical  circles,  or  azimuths.    These  two 

chis.    There  are  nine  species.  horizons  produced  to  the  fixed  stan^  wiD 

HORIZON,  m  astronomy  and  geogra-  appear  to  coincide  into  one,  since  the  earth, 

phy,  that  great  circle  which  divides  the  hea-  compared  to  the  sphere  m  which  the  fixed 

vens  and  the  earth  mto  two  equal  parts,  or  itars  appear,  is  but  a  pomt;  therefiwe  the 

hemispheres,  distinguishmg  the  upper  from  two  circles,  winch  are  but  a  ptfSat  distant 

the  lower.    The  horizon  is  either  sensible  frum  each  other,  may  be  well  considered  as 

or  rational :  the  sensible  horizon  is  that  cir-  coinciding  into  one. 

cle  which,  being  discovered  by  our  senses,  Horizon  rfa  globe.    See  CH^bb. 

lunits  our  prospect  HORIZONTAL,  somethmg  rehtittf  to 

When  vre  are  on  term  firma,  this  circle  the  horizon;  or  that  is  tak^n  in,  or  on  a  k- 

commonly  seems  fngged  and  irregular,  oc-  vel  with  the  horizon :  thus  we  say,  an  hori- 

casioned  by  the  uneveuness  of  the  ground ;  zontal  plane,  &e. 

but  at  sea,  there  are  no  such  irregularities.  It  frequently  happens  at  sea,  that  the  at- 

The  semi-diameter  of  this  circle  varie'th  ac-  mosphere  is  so  hazy  as  to  prevent  a  distinct 

cording  to  the  height  of  the  eye  of  the  ob-  view  of  the  horizon,  which  b  a  great  hin- 

server.    If  a  man,  «x  feet  high,  stood  upon  drance  to  accurate  observations.    This  in- 

a  large  plain,  or  the  surfrice  of  the  sea,  he  convenience  is  remedied  by  an 

could  not  see  quite  three  miles  roimd.    To  Horizobtal  »peculum,  which  consists  ia 

find  the  distance  to  which  a  person  can  see,  e  well-poli»hed  metal  speculum,  about  three 

at  any  given  height  of  the  eye,  or  the  ex-'  or  four  inches  in  diameter,  inclosed  withm 

tent*  of  the  vbible  horizon,  is  a  problem  of  a  rim  of  brass ;  so  fitted,  that  the  centre 
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«ir  gniTity  of  the  whole  iball  M  near  the  locilgr  of  r  feet  per  second ;  because  gravity 

point  on  which  it  turns.    This  is  the  end  of  generates  Uie  Telocity  ig,  or  Si^  feet,  in 

a  steel  axis  mnning  through  the  centre  of  the  first  second  of  time,  by  falling  16^,  org* 

the  ^>ecnioD,  above  wtuch  it  finishes  in  a  feel,  and  because  the  spaces  descended  are 

•quare  for  the  convenience  of  fitting  a  rol«  as  the  squares  of  the  velocities,  tlierefore  as 

ler  on  it,  by  which  it  is  set  io  "otion  by  4^  .  ^  ..  ^ .  fl  h^  sp.ce  a  body  most  de^ 

means  of  a  pi^e  of  tape  wound  round  the  "            **    4g        ^             '' 

ipUer.    The  cup  in  which  it  turns  ii  made  scend  to  acqnire  the  velocity  v  of  the  shot, 

of  agate,  flint,  or  other  hard  substance,  and  or  the  space  due  to  the  velocity  »;  conse- 

acovertothewbolemaybemadeofgtoss;  ,„ently  the  double  of  this,  or  ^=^iB 

by  this  means  an  observation  may  be  taken  h»^"^j  ""*  uwuuw  »■  ui»,  w  ^  ^— ^^^  » 

with  it  as  well  coverod  as  open,  which  will  the  greatest  horisontal  range  with  the  vei»* 

prevrnt  injury  from  the  spray  of  the  sea.  eity  v,  or  at  aa  elevation  of  45  degree^ 

These  specula  are  as  nselul  by  night  as  by  whidi  is  nearly  half  the  square  of  a  quarter 

day;  for  as  the  images  of  the  stars  may  be  of  the  veh>cily.    In  other  elevatioa^  the 

teen  in  the  speculum,  consequently  any  ob-  horiaontal  range  is  as  the  sine  of  double  the 

ject  tluit  can  be  seen  reflected  from  the  angle  of  elevation ;  so  that,  any  ether  el^ 


glasses  of  the  qnadranU  may  be  observed  vatioo  being  f,it  will  be, 

by  the  speculum,  and  theie  are  all  die  stan  ^        ,.     ^      .             v*      e^ 

of  the  first  magnitude,  the  planets  Venus,  ^  ««"«  ^  '«"•  ^^''s^'Ji^  X  sm.  ts^ 

Man,  Jupiter,  Saturn,  and  the  moon  j  so  ||ie  range  at  the  elevation  r,  with  the  veto- 

that  by  having  the  declinations  of  these  city  v.    But  in  a  resisting  medium,  like  the 

bodies  in  the  Nautical  Almanack,  or  indeed  atMsphere,  the  actual  ranges  &U  hr  short 

in  any  ephemeris,  they  may  be  used  in  ob-  of  the  above  theorems,  m  so  mach  that  with 

servations  as  weU  as  the  snn.  the  peat  velocities  the  actual  or  real  ranges 

HoRiioNTAL  dial,  that  drawn  on  a  phuw  aiay  belemtfaanihe  tenth  partof  thepo- 

pandlel  to  the  horizon,  having  iU  style  ele-  teotial  langet ;  so  that  sotee  balls,  which 

vated  according  to  the  alUtode  of  the  pole,  actually  rapge  bat  a  mile  or  two,  would  m 

m  the  phMC  it  is  designed  for.    See  Dial.  vacuo  range  twenty  or  thir^  miles.    And 

HoniioNTAL  iia«,  in  perspective,  a  right  hence  also  it  happens,  that  the  elevation  of 

line  drawn  through  the  principal  point  pa-  the  piece,  to  shoot  fiv thest  in  the  resistiqg 

rallel  to  the  horison ;  or  it  is  in  the  intersec-  '  aedhmi,  is  always  below  46%  and  gradnaUy 

tion  of  the  horiaontal  and  penpective  planes,  the  more  below  it  ai  the  velocity  »  greater^ 

See  Pbrspbctivb.  so  that  the  greater  velocities  with  whioh 

Horisontal  jmnlkx.     See    Paral-  balls  are  discharged  fit)m  cannon  with  gan* 

i<AZ.  powder,  require  aa  elevatioB  of  the  gun 

Horizontal  pJoa^,  that  which  is  parallel  eqoal  to  bat  about  S0»,  or  even  less.    And 

to  the  horiion  of  the  place,  or  nothmg  in-  the  lem  the  siae  of  the  balls  is  too,  the  less 

cUned  thereto.    The  business  of  leveDmg  is  must  this  ai^  of  elevation  be,  to  shoot  Iha 

to  find  whether  two  poinu  be  in  the  hori-  &rthest  with  a  given  velocity.    See  QvR* 

sootal  plane,  or  how  much  the  deviation  is.  mbrt  and  PROJBcnLBS. 

fioRisoMTAL  pUme,  in   perspective,  a  HORN,  m  physiology,  a  teagh,  flesibley 

plane  paiallel  to  the  horiaoa  passmg  thtongh  semitransparent  substance,  mtended  for  tfaa 

the  eye,  and  catting  the  penpective  plane  deftnce  or  covering  of  animals.    The  hol- 

at  right  angles.  low  horns  of  the  ox,  goat,  dec. ;  the  hoo^ 

Horizontal  rafvf»  of  a  piece  of  ord-  the  horny  daw  and  nail,  and  the  scale  of 

nance,  is  the  distance  at  vHuch  a  ball  fiUla  certun  msects,  as  the  shell  of  the  tortoise, 

on,  or  strikee  a  horisontal  plane,  whatever  resemble  each  other  in  chemical  characteii  j 

he  the  angle  of  elevation  or  direction  of  the  but  they  difier  very  widely  from  stag's  horn, 

piece.    When  the  piece  is  pointed  paiallel  ivory,  >c    Horn  .is   distinguished   from 

to  the  horiaon,  the  range  is  then  called  the  bone,  in  being  softened  very  completely  by 


pomt  blank,  or   poiat-bbnc  range.     The     heat,  either  naked,  or  throogh  the  medioas 
greatest  horiaontal  range,  in  the  parabolic     of  vrater,  so  as  to  be  readily  bent  to  any 


tbeoiy,  or  in  a  vacuum,  is  that  made  arith  shape,  and  to  adhere  to  other  pieces  of  horn 

the  piece  elevated  to  45  degrees,  and  is  in  the  same  state.    Horn  contains  bat  a 

equal  to  double  the  height  from  which  a  small  portion  of  gelatiiie,  and  in  this  it  di^ 

heavy  body  must  freely  lall  to  acquire  the  fen  from  bone,  which  coDtnins  a  great  deaL 

velocity  with  vrhich  the  shot  is  discharged.  Horn  consists  chiefly  of  condensed  albik 

Thus,  a  shot  being  discharged  with  the  vo-  men,  combined  with  a  amaU  and  vaiyhif 
VOL.  UI.  I  i 
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portion  of  gelatine,  with  a  small  part  of 
phosphate  online.  The  fixed  alkalies  rea- 
cliiy  and  totally  dissolve  hono  into  a  yellow 
saponaceons  liquor. 

Horn  and  tortoise-shell  are  applied  to 
mechanical  purposes,  which  require  them 
to  be  bent  and  united  in  various  ways ;  this 
is  performed  by  the  aid  of  heat^  applied 
either  dry,  with  wanned  irons  or  burning 
diarcoal ;  or,  by  softcninf^the  horn  in  boil- 
iu)^  water,  or  in  a  weak  solution  of  alkali: 
when  thus  softened,  they  will  easily  adhere. 
Mr.  Aiken  pves  the  following  process  for 
making  the  horn-ring  that  snrronnds  a  com- 
mon opera-glass:  **  A  flat  piece  of  horn  is 
cut  out,  of  the  requisite  sha|ie,  the  ends  to 
be  joined  are  thinned  down  by  a  file,  the 
piece  is  then  put  into  boiling  Water  till  suf- 
'  ficiently  supple,  and  is  then  rolled  round  a 
warm  iron  cylinder,  and  held  in  that  posi- 
tion byavicey  so  that  the  ends  overlap 
each  other:  another  piece  of  iron,  heated 
and  grooved,  is  then  laid  upon  the  seam  of 
the  joined  ends,  and  pressed  upon  the  cy- 
linder, and  th^re  confined  by  an  iron  wire ; 
and  the  heat  of  the  two,  partially  melts  that 
portion  of  the  horn,  and  cements  the  ends 
80  completely,  that  no  seam  or  joining  can 
be  observed' when  cold."  For  the  mminer 
of  makmg  honi  to  imitate  tortoise-shell,  see 
Comb. 

Horn  is  also  a  musical  mstmment  of  the 
wind-kind,  chiefly  used  in  hunting,  to  ani- 
mate tlie  htmters  and  the  dogs,  ami  to  call 
the  hitter  together; 

The  French  bom  is  bent  ihto  a  drde,  hnd 
goes  two  or  three  times  round,  growing 
gradually  bigger  and  wider  towardt  the 
end,  which  in  some  horns  is  nine  or  ten 
ncbes  over. 

Horns  ttf  uueeU^  the  slender  oblong 
bodies  projected  from  the  heads  of  those 
animals,  and  otherwise  called  antenus,  or 
feelers.  The  horns  of  insects  are  extreme- 
ly varions;  some  being  forked,  others  plu- 
mose or  feathered,  cylindrical,  tapering, 
artienlated,  &c.  As  to  the  use  of  these 
parts,  some  have  imagined  they  served  to 
wipe  and  defend  the  eyes;  others,  that 
they  served  as  feelers,  lest  the  creature 
ihould  run  against  any  thing  that  might 
hurt  it;  and  others  there  are,  who  think 
them  the  organs  of  smelling. 

Horn  ore,  in  mfaieralo^,  is  one  of  the 
species  of  silver  ore;  its  most  frequent  co- 
loor  is  pearl-grey,  of  aU  degrees  of  inten- 
sity,  which  borders  sometimes  on  milk- 
white,  and  sometimes  approaches  to  laven- 
to"  and  violet-blue.    It  passes  also,  thoi^ 
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but  rarely,  into  green.  It  is  found 
disseminated  in  thick  membranea,  io  roood- 
ish  hollow  balls;  also  crystalUsed :  apeofie 
gravity  4.8.  When  heated  on  cdairtxMl  be- 
fore the  blow-pipe,  it  melts  quicklj,  and 
leaves  a  globtfle  of  silver;  it  is  even  liiaible 
by  the  flame  of  a  candle ;  it  takes  •  poisdi 
by  friction ;  and  its  constitnent  parts,  ne- 
eordlng  to  Kb^iroth,  are 

Silver 67.75 

Muriatic  acid .....*1. 

Sulphuric  acid .^.,.  o.tS 

Oxide  of  iron ,  ^.o 

Alumina. 1.75 

I^« 6.55 

97  .oa 

^^ y.  3.00 

loouoo 

It  occurs  hi  veins,  and  generally  in  their 
upper  parts,  and  is  usually  aceoiapaned 
with  brown  faon  ochre,  and  with  ailver 
glance,  but  seldom  with  native  sSver  wud 
red  silver  ore.  It  occurs  in  coisiderable 
abundance  hi  the  nunes  of  Sooth  AmuoU^ 
in  some  parts  of  France,  and  in  Hongsry. 
It  derives  its  name  from  its  property  of  cnt- 
tmg  like  horn ;  and  is,  of  conree,  soft,  flex- 
ible, and  ductile,  when  obtained  in  tfaia 
plates. 

Horn  slone,  or  Horn  tteen^  in  rainer^- 
logy»  a  species  of  the  flint  genus,  divided  by 
Werner  into  three  sub-species:  the  spfin- 
tery,  the  conchoidal,  and  the  vrood-stone. 
The  most  common  colour  of  the  splintery 
horn-stone  U  grey ;  it  is  found  hi  veins,  is 
the  shape  of  balls,  ui  Ume-stone,  and  form- 
mg  the  basis  of  porphyiy,  m  several  parts 
of  Germany,   and   also  in   the  Sbetfauid 
islands.    It  appeafs  to  differ  from  qnartx  m 
containmg  a  greater  proportion  of  ahimna ; 
vrhen  it  contams  a  very  fau^  qnantiiy,  it 
passes  into  jasper.    It  sometunes  botders 
on  chalcedony  and  flint    The  best  mai- 
stone,  caUed  French  burr,  is  cellalarapliD. 
ter  hornstone.    Conchoidal  hoinstone  oc- 
curs in  beds,  accompanied  with  agate,  and 
is  distinguished  from  the  sphnteiy  by  the 
lightness  of  its  colours,  iu  fracture,  and  its 
inferior  translucency  and  hardness. 

In  the  woodstone  several  cohmrs  occor 
together,  and  it  commonly  exhibits  eolonr- 
ed  deUneations,  as  clouded  and  striped,  and 
these  arrange  themselves  in  the  direction  of 
the  origuial  woody  texture.  Its  shape  b 
exactly  conformable  to  its  former  woody 
shape,  so  that  it  occun  ui  the  form  of  trunk, 
branehei,  and  roots.    It  is  found  in  saady 


HOR 

loftm,  in  Gcnnany  uid  in  Ireland.  It  re- 
ceWet  a  good  polish,  and  seircs  the  par 
poae  of  agate. 

Mr.  Jameson  otiserrcs,  on  this  minfral, 
ttmtf  **  at  first  sicbt  it  may  appear  incon- 
abtent,  to  ronmder  a  petrifsrtion  as  a  parti- 
cutar  fbssil  species ;  when  we  reflect,  how- 
crer,  that  woodstone  difien  in  its  exteraal 
cfaaneten  from  all  otfier  fossils,  the  justness 
of  the  Weraerian  method  will  become  evi- 
dent Many  other  fhssils  occur  in  tlie  shape 
of  petrifiwrtiona,  hat  they  are  almost  always 
identical  with  some  known  species,  and 
therefore  are  to  be  considered  only  as  va- 
rieties of  the  external  shape  of  tlie  particn* 
lar  fossil  to  which  they  belong." 

HoBM  isorlr,  in  fortification,  an  ont-work 
aomposed  of  two  demi-bastions,  joined  by  • 
curtin. 

HoRH  gddf  a  tax  paid  for  feeding  of 
homed  beasts  in  the  forest.    See  Fobbst. 

HORNBLENDE,  fai  mhienilogy,  a  spe- 
cies of  the  chiy  genns,  of  which  there  are  foor 
snb-species ;  vis.  the  common,  the  Labrador, 
the  bnsaltie,  and  the  hornblende  slate.  The 
conunon  horablende  is  of  a  greenish  black,  or 
raven-Mack,  which  in  some  varieties  ap- 
proaches to  n  greyish  and  even  velvet  black. 
It  occurs  in  mass,  disseminated  and  crystalfii- 
ed.  Its  specific  gimvlty  it  fhnn  5.6  to  3.8. 
It  is  opaqoe,  gives  a  greyish  streak,  is  mo- 
derately hard,  mod  easily  frangible ;  it  ex- 
hales an  argdiaeeona  odoor.  It  meltB  belbre 
the  l»low-pipe  into  a  greyish- black  ghiss ; 
the  eonstitnent  parts,  according  to  Kirwan, 
are, 

Silica. S7.0 

Alnmina tS.O 

Magncaia 16.0 

Lime f.O 

Oxide  of  iron f  S.0 

100.0 

Hie  common  hornblende  f6rm%  one  of 
the  essential  ingredients  of  several  mono- 
tain  rocks;  is  sometimes  accidentally  dis- 
seminated in  others ;  and  occurs  in  beds. 
When  in  beds,  it  is  fireqoently  accompanied 
widi  ores,  as  magnetic  iron*stone,  iron 
pyrifo,  &c.  It  is  (bund  in  all  the  northern 
pariB  of  Europe;  and  when  pure  »  a  capital 
fiox  for  iron  ores,  to  which  purpose  it  is 
appled  in  Sweden,  where  it  Is  obtained  in 
lafge  <|uantities. 

Hie  liibndor  hornblende  is  found  in  the 
island  of  St  Pan!,  on  the  coast  of  Labrador, 
is  Bsnally  of  •  brownish  black,  and  its  spe- 
cific gimvity  is  5.38.  Hie  hornblende  slate 
is  of  a  colour  intatmediate  between  grecaiBh 
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and  raven  black ;  it  is  massive,  and  is  gene- 
rally mixed  witii  mica  and  felspar.  It 
occon  in  beds  of  primiiive  rocks,  parti- 
cularly in  clay  slate;  also  in  gneisn  and 
mica  sfaite,  and  is  found  principally  in 
the  northern  parts  of  Europe.  The  ba- 
saltic hornblende  is  of  a  velvet  btack, 
occurs  almost  always  in  single  imbedded 
crystUs,  which  are  small  and  middle  sized. 
The  surftce  is  smooth  and  shining,  except 
vrhere  it  happens  to  be  covered  by  a  thin 
ocbeiy  crast.  The  specific  gravity  is  rather 
less  than  that  of  the  horablende  slate.  It 
rodti  before  the  btow-pipe  into  a  brownish- 
black  glass.  Bergman  has  analysed  it,  and 
found  it  contained. 

SUica 58.0 

Alumina. t7.0 

Iron 9.0 

lime 4.0 

Magnesia 1.0 

100.0 

It  is  found  hi  Saxony,  Bohemia,  Scotland, 
Italy,  Ac  It  resists  decomposition  longer 
timn  >  basalt,  hence  crystals  of  it  are  fbond 
fas  clhy,  formed  by  the  decomposition  of 
basaltic  rock.  Common  hornblende  is  di^ 
flcnitly  frangible,  but  the  basaltic  is  vary 
easily  fhmaiible. 

HORNET.    SeeVnsPA. 

HOROLOGY.   Horotogy  is  that  branch 
of  science  which  enables  us  to  measnro  the 
portions  of  time.    WeJndgeoftbehqMeof 
tiaw  by  the  succession  of  sensible  events ; 
and  the  moat  convenient  and  nccnraie  moa- 
snres  of  its  quantity  are  derived  firom  mo- 
tions, either  umfbrm,  or  else  repented  at 
equal  interval.    Of  the  former  kind,  the 
rotation  of  the  earth  on  iti  axis  is  tbe  most 
eamct,  and  the  situation  of  its  soiface  with 
regard  to  the  fixed  stars,  or  lem  shnply, 
with   regard  to  tho  sun,  constitutes  the 
means  for  determining  the  parts  of  time  as 
they  fiiltowearh  other.  3^  Astaonom  y  and 
Dialling.  OfthelatterkuMl,  the  rotation 
of  machinery,  consiitiqg  of  wheel-work, 
moved  by  a  wei^t  or  spring,  and  regulated 
by  a  pendnhim  or  balance,  allbrds  instnn 
roents  of  wfiich  the  utility  is  well  known. 
The  term  horology  is  at  present  more  par- 
ticolaify  confined  to  the  prhsciples  upon 
which  the  art  of  making  chMsks  and  watcfaas 
hi  astiMished.    A  conridanble  portion  of 
tiris   extended    sul(fect    of  research  has 
been  glfcn  under  tho  artklea  Clock  and 
lit 
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Chronombtbb.    In  the  present,  we  sball  or  pendolam  will  h€  preTcnted  from 

chiefly  attend  to  the  meaiw  by  which  the  ing  to  rest,  because  the  impulse  of  the  teetli 

train  of  wheel-work  is  made  to  make  a  nam-  against  the  pallets  will  be  equal  to  the  re* 

ber   of  saccessive  advances,  all  so  very  sistances  from  friction  and  the  re^kctiom  of 

nearly  equal  in  tlie  measurement  of  time,  that  the  air. 

a  surprising  degree  of  precision  is  obtained        iiie  common  escapement  here  described, 
in  ascertaining  the  intended  object.  was  well  known  to  Leonardo  de  Vinci,  wbo 
The  machincs  which,  for  centuries,  have  describes  an  instrament  acting  by  an  ea* 
been  commonly  used  to  measure  time,  con-  capement  of  this  kind,  similar,  as  Im  uty^ 
sist  of  a  movement,  or  train  of  wiieels,  to  the  veige  of  the  balance  in  wntchea, 
drawn  by  a  weight  or  spring,  and  a  regular  which  he  does  not  seem  to  mentioo  s»  a 
tor,  the  object  of  which  is  to  keep  the  mo*  new  thing :  he  died  about  1513.    The  »•- 
tion  of  the  train  within  the  required  degree  chronbm  of  the  pendulnm  was  known  to 
of  nnifomiity.     A  coutinual  rotatory  mo*  Galileo  in  1600,  vrho,  before  his  deoth, 
tion,  which  constantly  tends  to  accelerate,  namely,  about  1639,  proposed  to  apply  it  to 
is  thns  corrected  by  means  of  an  alternate  clocks.    The  actual  application  by  H«y* 
motion;  while  the   power  vrhich  carries  geus  was  made  before  1658,  when  be  pol»- 
round  the  movement,  restores  also,  to  the  lished   his    *<  Horologium   OsciUaiorinaB.'* 
regulator,  the  action  lost  by  friction  and  He  applied  it  by  means  of  the  common  en- 
other  causes.    The  mechanism,  by  which  capement  already  in  use  with  the  balanee, 
the  two  principal  parts  act  on  one  another,  and  still  retained  in  our  table-docks.  Sooe* 
is  called  the  escapement ;  and  this  most  ad-  torios  had  made  the  same  applicatioB  nboot 
minible  contrivance  may  be  reckoned  the  forty  years  before  that  time,  as  appears  hy 
distinguishing  characteristic  of  the  modem  his  '*  Commentarii  in  Avicennam,"  (qnent. 
art  of  time-piece  making.  56),  printed  in  1625,  in  which  several  in- 
One  of  the  most  ancient  escapements  is  struments  are  described  as  having  been  pob- 
that  which  is  now  applied  in  almostall  com-  licly  exhibited  and  explained  to  his  anditon 
■Mm  pocket  vratches.    It  is  represented  in  at  his  lectures  in  Padua,  for  thirteen  yeata 
fig.  1.  Plate  Ho^oLOOv,  and  is  best  suited  previous  to  that  tune, 
to  the  long  vibrations  of  the  balance,  which       This  escapement  not  bemg  adapted  to 
was  invented  earlier  than  the  pendulum.  A  B  such  vibrations  as  are  performed  thnnsgh 
denotes  the  rim  of  a  oontrate  wheel,  called  urcs  of  a  fow  degrees  only,  anoHier  con- 
the  crown  wheel,  having  its  teetli  pointed  struction  has  been  made,  which  has  been  in 
and  stoped  on  one  side  only,  so  tiut  the  constant  use  in  clocks  foir  this  century  past, 
points  advance  before  any  other  part  of  the  with  a  long  pendulnm  beating  secoiISi 
teeth,  during  the  motion.  C  and  D  are  two  (Fig.  f .),  A  B  represents  a  vertical  wheals 
pallets  or  flaps,  proceeding   downwarda  called  the  swing  wheel,  having  tUrty  teelh. 
from  the  verge  E  F.  The  pallets  are  nearly  C  D  represents  a  pair  of  pallets  connector 
at  right  angles  to  eadi  other ;  and  when  the  together,  and  moveable,  in  ooqinaction  with 
balance  F  O,  fixed  to  the  verge,  is  at  rest,  the  pendulnm,  on  the  centre  of  axis  F. 
the  pallets  remam  BMUned  to  the  plane  of  One  tooth  of  the  wheel,  in  te  presani  po- 
the  wheels  in  an  angle  of  about  forty-five  sition,  rests  on  the  mclined  snifiiee  of  the 
degrees ;  but  vfhen  it  is  made  to  vibrate,  inner  part  of  the  pallet  C,  upon  whscb  its 
one  of  the  pallets  is  brought  nearer  to  the  disposition  to  slide  tends  to  throw  the  point 
perpendicnlar  position,  while  the  other  be-  of  the  pallet  fruther  from  the  centre  of  the 
conies  more  nearly  paralleL    The  wheel  wheel,  and  consequently  assists  the  vihi» 
must  be  supposed  to  have  one  of  its  teeth  tion  in  that  direction.    While  the  pallet  C 
liSituig  afsmst  a  pallet,  by  virtue  of  the  moves  outwards,  and  the  wheel  advances^ 
maintahnng  power.'  This  tooth  will  slip  off  the  pomt  of  the  pallet  D,  of  course,  ap» 
or  escape^  as  the  pallet  rises  towards  the  proaches  towards  the  centre,  m  the  open- 
boriEontal  position,  at  which  instant  a  tooth  ing  between  the  two  nearest  teeth ',  and 
on  the  opposite  side  of  the  vrhbtk  will  strike  when  the  acting  tooth  of  the  wheel  slips  ttt, 
agimst  the  other  pallet  which  is  down,  or  escapes  from  the  pallet  C,  another  tooth 
The  retnmmg  vibratiott,  by  raising  this  last  on  the  oppositC/side  immediately  foUa  on 
pallet,  will  sufler  that  tooth  to  escape,  and  the  exterior  inclined  hce  of  D,  and  by  a  ai- 
another  tooth  vrtll  apply  itself  to  the  first-  ipifatf  operation,  tends  to  pwii  that  paOft 
mentioned  pallet    By  this  allematioo,  the  from  the  centre.    The  returahig  vibration 
crown-wheel  will  advance  the  quantity  of  is  thus  assisted  by  the  wheel,  while  the  pal> 
half  a  tooth  each  vibimtion»  and  the  balance  kt  C  moves  towards  the  centre,  and  re» 
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eeivet  tbe  inccerding  tooth  of  the  wheel  af- 
ter the  escape  trom  the  point  of  D.  In  this 
manner  the  alteration  may  be  conceived  to 
go  on,  without  limit. 

The  celebrated  George  Grdham  unproved 
this  eacaperoent  very  much,  by  taking  off 
part  of  the  slope  iVirthest  from  the  points  of 
the  palletn ;  instead  of  which  part»  he  form- 
ed a  circalar  or  cylindrical  fare,  having  its 
axia  in  the  centre  of  motion.    Pallets  of 
this  kind  are  seen  on  the  opposite  side  of 
the  wheel  at  E  and  G,  having  H  for  their 
centre  or  vu».    A  tooth  of  the  wheel  is 
aeen  resting  apoo  the  circnlar  inner  surface 
of  the  pallet  G,  which  is  not  therefore  af- 
fected by  the  wheel,  excepting  so  far  as  its 
motion,  arismg  from  any  other  cause,  may 
be  affected  by  the  friction  of  the  tooth.   If 
tbe  vibration  of  the  pendulum  be  supposed 
to  cany  G  outwards,  the  slope  sur&ce  will 
be  brought  to  the  point  of  the  tooth,  vrhich 
will  slide  along  it,  and  urge  the  pallet  out- 
wards during  thb  sliding  action.    When 
the  tooth  has  fiillen  from  tlie  point  of  this 
pallety*  an  opposite  tootli  will  be  received 
OB  the  circular  surface  of  E,  and  will  not 
affect  the  vibration,  ezcepting  when  the 
slope  surface  of  E  is  carried  out  so  as  to 
suffer  the  tooth  to  'slide  along   it      In 
the  two  former  escapements,  there  is  al- 
ways a  certain  portion  of  vibration  takes 
*  place  after  the  drop  which  drives  the  pal- 
lets back,  and  causes  the  index  also  to  re- 
cede through  a  small  arc :  this  has  been  dis- 
tinguished by  tbe  name  of  a  recoil.    Othei* 
considerable  objections,  besides  that  of  the 
eontioiled  action  of  the  maintaining  power, 
liave  been  made  against  escapements  with 
a  recoil ;  but  it  would  lead  us  too  ftr  into 
the  nmrate  departments  of  this  subject,  to 
discuss  them.   The  escapement  of  Graham, 
and  all  such  as  have  no  rec4>il,  have  been 
called  dead  beat  escapements,  because  the 
Index  lor  seconds  talb  directly  through  its 
arc,  and  remains  motionless  on  the  line  of 
division  till  the  next  vibration.    It  may  be 
observed,  that  the  maintaining  power  in 
Graham*!  escapement,  aiay  be  applied  dnr- 
Isg  a  snttll  portion  only  of  the  vibration ; 
ai^  that  an  increase  of  the  maintaining 
power  tends  to  enlarge  tbe  arc  of  vibration, 
hot  scarcely  interferes  with  its  velocity. 

The  effect  of  the  escapement  which  has 
been  termed  horisontal,  because  the  last 
wheel  in  watches  of  this  constmction  has 
iti  ptane  paralld  to  the  rest  of  the  system, 
is  shnilar  to  that  of  the  dead  beat  escape- 
ment of  Gfaham.  In  fig.  3,  the  faorisontal 
wheel  is  seen  with  twelve  lectht  apon  each 


of  which  is  fixed  a  small  wedge  supported 
above  the  phine  of  the  wheel,  as  may  be 
seen  at  the  lettera  A  and  B.    On  the  verge 
of  the  balance  there  is  fixed  part  of  a  hol- 
low cylinder  of  steel,  or  other  hard  ma* 
terral,  tlie  imaginary  axis  of  which  passes 
through  the  pivots  of  the  verge.    C  repre- 
sents this  cyfindrical  piece,  into  which  the 
wedge  D,  may  be  supposed  to  have  fallen. 
While  the  vibration  causes  the  cylindrical 
piece  to  revolve  in  the  direction  which  car- 
ries its  anterior  edge  towards  the  axb  of 
the  wheel,  the  point  of  the  wedge  will 
merely  rub  the   internal  surface,  and  no 
otherwise  affect  the  vibration  of  the  bal- 
ance than  by  retarding  its  motion.    But 
when  the  return  of  the  vibiation  clears  the 
cylinder  of  the  pomt  of  the  wedge  D,  the 
wheel  will  advance,  and  the  slope  sorfiice 
of  the  wedge  acting  against  the  edge  of 
the  cylinder  will  assist  the  vibration  of  the 
balance.    When  the  edge  of  the  cylinder 
arrives  at  the  outer  pomt  of  the  wedge  D, 
its  posterior  edge  most  arrive  at  the  posi- 
tion denoted  by  the  dotted  lines  of  continua- 
tion; immediately  after  which  the  wedge 
or  topth  E  will  arrive  at  the  position  e,  and 
rest  on  the  outer  surface  of  the  cylinder, 
where  it  will  produce  no  other  effect  than 
that  of  retardation  from  friction,  as  was 
/emarked  with  regard  to  the  wedge  D, 
until  the  course  of  the  vibration  shall  bring 
the  posterior  edge  of  the  cylinder  clear  of 
the  point  of  the  wedge.    In  this  last  situa- 
tion the  wedge  will  act  on  the  edge  of  the 
cylinder,  and  assist  the  vibration,  as  in  the 
former  case,  until  that  edge  shall  arrive  at 
the  outer  or  posterior  point  of  the  wedge  i 
immediately  after  which,  the  leading  point 
will  fidl  on  the  inner  snrfiice  of  the  cylinder 
in  the  first  poaitioD,  as  was  shewn  m  the 
wedge  D. 

Time-pieces,  with  a  pendnhun  regulator, 
are  certaudy  the  most  perfect,  when  they 
are  kept  in  a  fixed  situation ;  and,  for  that 
reason,  these  are  the  only  sort  ased  in 
astronomical  observatories.  But  external 
motion  Is  so  contrary  to  the  regularity  of 
their  performance,  tint  no  sea  dinmometer 
has  been  mnce  attempted  to  be  constructed 
apon  that  principle.  The  balance  regula- 
tor remamed,  as  affording  the  only  method 
by  which  the  desired  uniformity  night  he 
obtained  in  portable  machines;  and  the 
great  improvement  made  in  that  regulator, 
by  the  addition  of  a  spiral  sprmg,  nay  be 
considered  as  one  principal  cause  of  the 
ptifection  vrhich  hn  been  since  attained  in 
them.    The  first  invantioo  of  attaching  a 
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<prta&  to  ghre  to  the  bdance,  by  iti  etas-  vmtiooi,  ^MA  hu  proved  the 

tkaty,  «  power  wiiich  raiden  the  action  af  rally  mefol  in  practice.    By  thb 

Hitt  sort  of  regnlator  annllar  to  tbat  of  irra-  mechaimm,  die  main  8prin|e,wlnle  tlie 

▼ity  in  the  pendnlnm,  m  ondonbtodly  due  i>  going,  nets  on  an  interawiiatrahort 

to  Dr.  Hooke,   tboi^h  it  ii  not  so  dear  which  HaniMm  calb  the  aeoondaiy 

whether  be  ever  applied  it  in  the  ihape  of  and  is  constantly  kept  bent  to  a  certain 

a  spin!,  as  has  been  so  long  practised  since,  sion  by  the  Ibrmer ;  and,  when  the  watcA 

F.  Berthood,  inhis'^HistoifedelaMesore  windingup,  and  the  principal  spring cea: 

dn  Temps,"  (vol.  L  pp.  134  to  141),  gives  a  to  act,  the  secondaiy  spring  being  placed 

body  of  extracts  from  several  works  reUh  a  ratchet  wheel,  which  is  hindered  frooB 

tive  to  this  subject;  and  condudes,  that  trograding  by  a  click,  continues  the  i 

Dr.  Hooke  only  appliod  a  straight  spring  to  without  alteration.      OUier    centrii 

the  babnce,  and  that  M.  Hnygens  improved  have  been  proposed,  and  executed,  to 

upon  that  idea,  and  contrived  the  spiral  time-pieces  go  while  winding  op;  but 

pprinir,  which  is  more  &vourable  to  the  vi-  which,  like  this,  combines  the  advantage  oT 

bmtion*  of  the  balance.    M.  Huygew,  in-  simplicity,  and  the  property  of  provkfing  n 

deed,  applied  in  France  a  bakmce  spring,  supplementary  power,  which  b  equal  U»  that 

the  account  of  which  has  been  published  in  of  the  main  spring  when  its  action  ceasen. 

the   Philosophical  TransactioiB  for  1675,  And  it  is  to  be  observed,  that  the  utility  of 

No.  iif ;  but  Br.  Hooke,  in  the  Postscript  the  go'mg  fusee,  which  has  induced  nBaDQ- 

to  his  DMcription  of  Hetioscopes,  asserts,  factorers  to  introduce  it  uito  aU  good  watcb- 

that  the  hint  was  taken  from  die  cxperi-  es,  is  peculiariy  important  in  those  tiaie- 

ments  he  had  made  in  1664,  m  Gresham  pieces  which  have  not  the  power  of  aettiiig 

College,  where  he  explained  above  twenty  themselves  in  motion,  as  is  the  case  vith 

several  ways  by  which  springs  might  be  ap-  the  best  modem  escapements, 
plied  to  do  the  same  thing.  Harrison  invented  also  a  compenaatioo  fiir 

In  relating  the  progress  of  time-piece  the  effects  of  heat  and  cold,  which  mt  the 
making,  we  mnst  not  omit  mentiooing  the  time  vras  perfectly  new,  and  has  led  to  tke 
use  of  precious  stones,  particularly  rabies,  improvements  made  afterwards  in  that  es- 
to  form. the  holes  In  vrfaich  the  pivots  of  the  sential  requisite  of  time  keepers, 
wheels  turn,  and  the  pallets  upon  vrhich  the        The  alterations  to  which  the  length  of  the 
action  of  the  teeth  is  exercised.     These  pendulum  is  liable  by  tlie  different  degrees 
jewels,  by  the  high  polish  given  to  them,  of  heat  and  cold,  afl^t  the  going  of  clocks  . 
reduce  the  quantity  of  frictiob;  and,  not  with  that  sort  of  regulator  (see  Pemoulom); 
beiog  liable  to  the  vrear  which  takes  place  and  watches,  with  a  bafaux:e,  are  still  nMMe 
in  metal  robbing  apon  metal,  the  machine  subject  to  irregularity  from  that  source ;  be> 
with  that  addition,  not  only  becomes  mpre  cause  not  only  the  balance  expands  orooa- 
durable,  but  acquires  a  degree  of  unifor-     tracts,,  according  to  the  rise  or  fidi  of  the 
roityin  the  motion  of  the  pieces,  which  is  thermometer,  hut  the  regulating  spring  it- 
very  fiLVourable  to  the  regohuily  of  its  self,  while  it  suffers  similar  changes,   be- 
gotng.  comet  weaker  or  stronger;  so  that,  frtim 

That  extraordinary  man  John  Harrison  these  causes,  a  time-piece  must  go  sbwer 
havmg  produced  the  first  portable  machines,     orfiisterin  too  great  a  proportion  to  be 

which,  upon  repeated  trials,  met  with  sue-  overlooked  or  neglected.    Graham  (Philo> 

cess,  to  the  extent  required  for  the  great  sopliical  Transactions,  1726),  is  the  fint  who 

leward  offered  by  die  British  parliament,  thought  of  applying  two  metals  of  diflerent 

must  be  reckoned  the  fiither  of  modem  expansibility,  to  correct  the  enora  procecd- 

chronometry ;  and  his  long  aud  active  ca-  ing  from  the  variation  of  temperature  in  a 

reer  Iws  proved  extremely  nsefid,  by  stimn-  pendulum ;  but  as  he  seemed  to  have  had 

latlngvrith  so  bright  an  example  other  artists  in  view  to  effect  it  immediately,  without 

to  similar  endeavours.     The  principles  of  the  aid  of  mechanism,  he  was  obliged  to  fix 

Mr.  Harrison's  watches  are  well  knovm  ;  on  steel  and  mercury,  these  being  the  tint- 

and,  as  most  parts  of  his  constracfion  liave  tals  whirl)  offered  to  him  the  greatest  dif* 

been  superseded  by  more  snnple  contri-  ference  of  diUtation  and  contraction.  Ear- 

vances,  vre  shall  only  mention  the  principal  risen,  by  multiplying  the  bars,  increased 
inventions  of  which  he  appears  to  be  the  the  total  length  of  the  two  nietais  acting  on 
author^  and  which  are  still  n«ed  by  the  one  another,  witliout  exceeding  the  lunits 
watchmakers  of  the  present  day.  of  tlie  pendulum;   and  tlicreby  produced 

The  going  fusee  is  one,  among  those  in-  a  sufficient  compensation  with  bran  sad 
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steel  in  the  e^apwuA^  or  gridiron  pendn-  of  a  parallelogrmn,  except  in  the  appcr 
Inniy  which  hu  been  almost  nnivenally  branch,  which  bean  the  ball  containing  the 
adopted  ever  nnce.  This  contrivance  conld  spirits  uf  wine,  and  is  a  little  bent  down- 
sot  be  easily  applied  to  balances  {  but  Har-  wards  i  the  mercury  is  in  tlie  lower  part,  and 
rtaoo,  following  still  the  principle  of  the  the  vertical  branch  ofthe  tube,  A  R«  is  open 
different  ezpansibUity  of  metals,  applied  it  at  the  upper  end.  Hiese  two  tbermome- 
in  a  manner  which  had  not  been  thoqght  of  ters  are  placed  opposite  one  another,  tlie 
before,  and  made  it  act  on  the  spiral  spring,  axis  of  the  bahuice  being  in  the  same  plane 
in  order  to  prodace  the  desired  compensa-  with  tlie  centrical  lines  of  tlie  tubes ;  and 
tion  in  the  regulator.  Tins  method  is  the  thennomet4*n  and  balance  are  solidly 
described  as  follows :  (Principles  of  Mr.  attached  together,  and  form  a  well  poised 
Harrison'sTime>keeper,p.xii.,notes.)'*The  and  steady  regulator.  At  the  middle  tern- 
tliermometer  kirb  is  composed  of  two  thin  perature  of  the  atmosphere,  the  quicksilver 
plates  of  brass  and  steel  rivetted  together  in  stands  at  K  A I  K ;  but,  when  an  increase  of 
several  places,  which,  by  the  greater  ex-  heat  occurs,  the  sdcobol,  by  its  expansion, 
pansion  of  brass  than  steel  by  heat,  and  forces  themercuiy  from  the  exterior  branch, 
contraction  by  cold,  becomes  convex  on  tiit,  towards  A  K,  and  a  portion  of  the 
tlie  brass  side  in  hot  weather,  and  convex  on  man  of  the  regulator  contracts  by  approach- 
the  steel  side  in  cold  wcatlier  -,  whence,  one  ing  the  centre.  On  the  contrary,  if  t!ie  va- 
end  being  fixed,  tlie  other  end  obtains  a  nation  consist  of  an  additional  degree  of 
motion  corresponding  with  the  diauges  of  cold,  the  mercury  moves  towards  the  exte- 
heat  and  cold,  and  tlie  two  pins  at  the  end,  rior  branch,  and  the  weight  towards  the 
betwceii  which  the  balance  spring  panes,  circumference  of  the  baliiDce  becomes 
and  which  it  touches  alternately  as  the  greater.  Thus,  if  the  thermometers  are  well 
spring  bends  and  unbends  itself,  will  shorten  adjusted,  the  effects  of  all  the  changes  of 
or  lengthen  the  spring,  as  the  change  of  tempeiatiire  in  the  babnce  will  be  compeu- 
heat  and  cold  would  otherwise  require  to  be  sated,  nod  tlie  regulator  will  act  with  tlie 
done  by  the  Itaud  in  the  manner  used  for  same  uniformity  as  if  its  figure  were  not 
reguUting  a  common  watch."  liable  to  such  alterations. 

This  kind  of  compensation  has  been  since  Peter  1e  Roy  mentions  his  knowledge  of 
applied  in  other  ways;  but  the  method,  in  Harrison's  expansion  curb  acquired  soon  after 
genenl|  U  liable  to  some  material  objeo-  he  made  his  thermometrical  balance ;  and 
tions,  on  account  of  its  altering  the  length  he  constructed  a  bahmce  accordingly  on  the 
of  the  balance  spring,  and  the  difficulty,  principle  of  Harrison^  curb ;  the  arms  or 
perhaps  impossibility,  of  effectuig  with  it  an  arcs  of  which  act  by  flexure,  and  are  ad- 
accurate  adjustment  Pierre  le  Roy,  eldest  justed  by  moveable  weights.  He  proved 
son  and  successor  to  JuUen  le  Roy,  the  com-  Klie  effect  of  such  arms  by  experiment;  but 
panioo  and  friend  of  H.  Sully,  had 'the  me-  gave  the  preference  to  his  own  mercurial 
rit  of  accomplishing  the  great  desideratum  compensation.  Peter  le  Roy's  second  inven- 
of  making  the  compensation  on  the  bahmce  tion  is  the  same  as  is  now  used :  but  though 
itself.  In  the  chronometer,  which  was  pre*  so  publicly  declared  in  the  face  of  the  Fn>nch 
seated  to  the  King  ofFrance  the  &th  August,  government  and  academy  in  1766,  Arnold 
1766,  and  obtauied  the  prixe  of  tlic  Acade*  took  an  English  patent  for  it  in  1782. 
my  of  Sciences  of  Paris  the  3lst  of  tlie  same  We  have  not  yet  taken  any  notice  of 
monlh,  that  author  executed  a  compensation  improvements  made  in  the  escapement ;  be- 
in  the  balance,  which  he  has  fully  explamed  cause  after  all  the  plana  proposed  fi^r  this 
in  his  description  of  that  nrachine.  ('*  Jj/L^"  most  essential  part  of  chronometera,  the 
moire  sor  hi  meilleure  Meniere  de  mesnrer  principle  of  what  is  called  t^e  detached  es- 


It  Temps  en  Mer,  qui  a  remport^  le  Prix  capement  is  tlie  only  one  now  used ;  and, 

double  an  Jugement  d^  V  Academic  Royale  bdng  established  upon   long  experience, 

dcs  Sciences.    Contenant  la  Description  de  seems  to  merit  the  preference  given  to  it 

U  Montre  i  Longitudes,  presentee  i  sa  over  all  the  constructions  proposed  till  now. 

Mqjest^  le  5  Aoftt,  1766.*    Par  M.  le  Roy,  We  shall  content  ourselves  with  stating  in  a 

Horioger  du  Roi.  pp.  41  to  44.    This  Me-  general  manner  the  beginning  and  progreu 

Bioir  accompanies  the  account  of  Cassini's  of  that  escapement, 

voysge  in  1768,  published  in  1770.)    Hus  In  all  the  escapements  known  till  the 

compensation  is  composed  (fig.  4.)  of  two  middle  of  the  hut  century,  the  escape  wheel 

ihsrmometcrs,  tKi  A  K,  of  mercury  and  was  in  continual  contact  with  the  pallets  be- 

fpirits  of  wine,  made  each  in  the  form  longing  lo  tht  axis  of  the  balance  wheel ; 
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ttiid  the  friction  proeecdiDg  from  this  cir- 
cnmstance  may  he  considered  as  a  principal 
source  of  irregnlarity  in  the  going  of  the 
tvatches.  Suppose,  that  m  regulator  shonld 
be  made  so  perfect  as  to  be  exactly  isochro- 
nal, while  vibrating  in  a  free  sitnation :  that 
advantage  would  be  diminished  or  lost  as 
soon  as  it  was  placed  in  connection  with  a 
train  of  wheels ;  and  the  errors  wonM  be 
more  or  less,  according  to  the  patore  and 
quantity  of  friction  in  the  escapement.  It 
would  be,  therefore,  extremely  useful  to 
secure  to  the  regulator  a  peifect  liberty  of 
vibration,  except  during  the  short  intervals 
of  time  which  may  be  necessary  for  the  ac- 
tion of  the  escape  wheel,  to  give  it  a  new 
impulse.  This  ingenious  idea  was  also  started 
by  P.  ie  Roy,  and  cairied  into  execution 
by  the  same  artist,  in  a  model  which  he  pre- 
sented in  1748  to  the  Academy  of  Sdenoes 
of  Paris,  and  is  described  in  the  collection 
of  machines  approved  by  thatsociety  for  the 
tame  year.  Vol,  vii,  p.  S86. 
'  Ttie  efiect  or  action  of  Le  Roy's  escape- 
ment in  few  words  is  this :  An  escape  wheel 
is  kept  in  repose  by  a  lever  detent.  The 
bakince  unlocks  the  detent,  and  receives  an 
impulse  or  stroke  on  a  pallet  through  a  part 
of  every  second  vibration;  and  during  great 
part  of  its  course  it  is  free  and  detadied. 

About  tlie  year  1755,  according  to  Count 
do  Brohl,  the  late  Mr.  Thomas  Mudge  in- 
vented a  detached  escapement,  and  applied 
it  to  a  watch  which  he  made  for  the  King 
of  Spain,  Ferdinand  VI.  This  is  tlie  same 
escapement  that  was  used  by  the  faite  Josiah 
Emery  in  his  chronometprs,  some  of  which 
have  gone  very  well.  It  differs  from  the 
constructions  wU^  we  have  already  ex- 
plained, both  m  the  detent  and  in  the  com- 
munication of  the  impulse,  which  in  this 
mechanism  takes  phice  at  every  vibration ; 
but  the  date  will  not  siifier  us  to  consider  it 
as  the  fir^t  invention  of  the  detadied  escape- 
ment. 

This  justly  celebrated  artist  afterwards 
made  a  chronometer,  in  which  the  vibra- 
tions of  balance  were  kept  up  by  secondaiy 
springn  attached  to  two  pallets,  each  of 
which  was  wound  up  by  tfie  last  wheel  of 
tiie  tram  during  the  time  employed  by  the 
balance  in  its  vibration  unconnected  with 
fliat  pallet.  Though  this  hiventlon  is  high- 
ly ingenious  and  was  rewarded  by  parlia- 
ment, it  is  now  generally  considered  as 
unsafe  in  the  lorkmg  of  the  hookSy  or  detent 
parts,  which  temnnate  the  palleti,  Mr. 
Alexander  Comroing  executed  a  similar 
flMapement  for  docks  long  before  Mndg« 


actually  caniod  fm  idea  into  «fiect, 
it  has  been  contended  that  Madge  had 
mere  notion  much  earlier.  Bat  Mr 
ming,  to  whom  our  art,  and  the  o 
branches  of  mechanics  are  highly  iadel»€< 
ed  for  his  labours,  and  his  Treatiae 
Clock  and  Watch  Making,  made  his 
separate  from,  his  pallets,  and  by 
means  avoided  the  chief  delect  of  the 
stmction  afterwards  adopted  by  Madge. 
Our  limits  will  not,  however,  allow  as  t« 
pmsoe  these  and  other  improvemcnta 
'  and  variations,  adopted  by  our  own  and  by 
Ibreign  artists. 

We  most  confine  onrsdves  to  the  eoa»- 
stmctions  used  at  present,  by  theEaglali 
watchmakers ;  and  shall  begin  with  tfaat  of 
the  late  Mr.  Arnold,  as  described  in  has 
statement,  presented  by  his  son  to  the  boatd 
of  longitude. 

The  teeth  of  the  escape  wheel  (fig.  5.) 
"are   of  a  cydoidal  shape,   in    the 
part,  which  is  intended  dr  action,  the 
tion  of  which,  with  those  of  the  two  ollirr 
sides,  form  a  sort  of  mixed  triangle.   B  B  d 
represents  the  detent,  which  is  fbnned  of  a 
flexible  piece  or  spring,  bending  between  C 
and  N ;  and  in  the  part  N  B  d,  whidi  is 
stronger  than  the  other,  is  fixed  the  locking 
pallet,  a,  opposite  an  adjusting  screw  F. 
The  pallet,  projecting  below  the  spring  de- 
tent, locks  upon  the  interior  angle  of  the 
tooth ;  suspending  the  motkm  of  the  eKape 
wheel,  and  leaving  the  balance  to  vibrate 
fr«e,  as  pointed  out  in  the  preceding  es> 
capements.    The  action  of  the  spring  de- 
tent (for  the  jomt  of  the  detent  is  itsdf  a 
spring)  presses  the  locking  pallet  against  the 
screw,  F,  except  at  the  time  of  vntockiiy 
the  whed.    A  very  delicate  spring,  N  e, 
called  the  discharging,  or  unlocking  spring 
(and  alM>  the  tender  spring),  is  attached  by 
one  end,  N,  to  the  spring  detent,  C  B  N  B  c ; 
and,  passmg  under  the  adjusting  screw,  F, 
extends  a  little  beyond  the  extremity,  tf, 
of  the  detent  itself.  HHH  is  a  ciitafav 
piece  attached  to  the  axis  of  the  balance, 
and,  o,  the  discharging  pallet    This  pallet, 
when  the  bdance  ii  in  motion  from  e  to  d, 
presses  agamst  the  end  of  the  dischaigiig 
spring,  n  e;  and,  carryuig  it  together  with 
the  lockuig  spring,  B  B  d,  disengages  the 
locking  piece,  a,  out  of  the  internal  angle  of 
the  tooth,  with  which  it  was  in  contact,'  and 
the  escape  whed  then  comrannicates  anew 
power  to  the  baUmce,  by  its  impulse  on  a 
paUet,  m,  which  is  fixed,  or  set,  in  the  aper«  • 
tore  of  the  ctrcnlar  pieced    As  soon  as  this 
is  done,  the  spring  detent,  or  lockiiy  >P>ipg« 
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Mis  back  to  ill  potilioD  Mffimi  the  adjnit- 
iflg  screw,  P ;  and  the  pellet^  hy  receiving 
«r  iDtercqiting  the  next  tooth,  stops  the  mo- 
tion of  the  escape  wlieel.  When  the  balance 
retorns  from  d  to  «,  the  milocking  pallet 
acts  again  on  the  extremity  of  tiie  dts* 
charging  springy  bat,  this  being  very  deli- 
cate, gives  way  witfaont  disturbing  the  de- 
tent or  hKrkuoig  spring;  and  the  bahmcey 
after  sdfering  a  trifling  degree  of  resistance 
by  that  contact,  coniinties  its  iVee  vibrm- 
tiotts.  At  the  next  vibration,  the  unlock- 
ing takes  pfaice  ;  and  the  action  of  the 
escapement  proceeds  socceasiTely,  as  ex- 
plained before. 

The  detached  escapement  vsed  by  Mr. 
Eamehaw  is  represented  in  fig.  6,  wliich  b 
taken  from  his  statement  presented  to  the 
board  of  longitnde.  This  escapement  is 
eiraiiar  to  that  of  Arnolds,  already  describ- 
ed, except  m  small  variations,  which  will  be 
easily  perceived,  on  a  comparison  of  the 
two  fignres.  It  is  besides  asserted,  and  it 
appears  probable  from  eveiy  drcnmstance 
rehitive  to  these  constmctions,  that  the  late 
Mr.  Arnold  had  made  use  of  thb  form  of  es- 
capement long  before  Mr.  Eamshow,  but 
that  he  laid  it  aside,  in  order  to  adopt  the 
escapement  with  cycloidal  teetli,  which 
be  esteemed  fiir  preferable.  In  the  es« 
capement  we  are  now  considering,  the 
escape  wheel  is  shaped  as  appears  in  the 
figve ;  and,  on  the  inspection  of  this  re- 
presentjition,  it  will  be  easily  ohserred, 
that  the  te^  presenting  a  right  line,  and 
escaping  by  a  sharp  point,  their  action  can- 
not be  so  smootli,aad  the  wear  of  the  vrhole 
moat  be  greater,  than  in  the  construrtinn 
with  protuberant  cycloidal  teeth.  The  de- 
tent is  of  the  same  kind  as  the  other,  and 
only  diflers  from  It,  in  being  stopped  by  the 
inside  of  the  head  of  the  adjusting  screw, 
instead  of  the  extremity  of  the  screw  itself, 
and  unlocking  outwards,  and  not  tovrards 
ttie  centre* 

The  two  constructions,  vrhich  may  be 
considered  as  the  same,  difler  from  the 
French  detached  escapements,  sndi  as 
those  of  F.  Berthoud,  which  we  have  alrea- 
dy exphmed,  in  the  detent  In  the  new 
detent,  the  pivots  are  abolished,  and  the 
centra  of  motion  is  established  m  tlie  lock- 
ing piece  itself;  which,  for  that  purpose, 
la  naade  flexible  near  the  extremity  by 
which  it  is  fixed.  The  ehntidty  of  the  de- 
tent, or  kicking  piece,  supplies  also  the 
office  of  a  strait  anxiliuy  spring,  pfawed  be- 
hind  Hill  lever  of  the  detent,  oraspiralspring, 

I  applied  to  the  axis 


of  the  pivots,  to  keep  tbe  detent  b  the  pro- 
per sttnatmn. 

The  pivots  of  the  old  detent  are  so 
slender,  that  its  performance  cannot  be 
supposed  subject  to  any  considerable  de- 
gree of  friction  ;  and  watches,  with  that 
kind  of  detent>  have  been  known  to  go  very 
well.  Some  able  artists,  upon  tliat  ac- 
county  think,  that  the  new  detent  is  only 
pref^ble  to  the  other,  i>ecanse  it  saves 
work,  and  is  less  expensive  ;  but  while  the 
spring  detent  is  allowed  to  perform  as  well, 
if  not  better,  than  the  detent  witb  pivots, 
which  its  nniversal  use  in  this  country  seems 
to  prove,  that  property,  combined  with  the 
economy  in  the  manufactory,  must  secnre 
to  the  mechanism  in  question,  the  character 
of  an  improvement  in  tlie  construction  of 
time-keepers. 

To  whom  are  we  indebted  for  the  inven- 
tion of  the  spring  detent  ?  The  general 
opmion  attribntes  it  to  tlie  faite  Mr.  Amoldj 
and  we  do  not  see  any  reason  of  sufiicient 
weiglit  to  refuse  him  that  m eri t.  Mr.  Eam- 
shawhas  claimed  it  in  Im  oWn  ftvoor;  but 
Mr.  Arnold's  labours  liave,  at  least,  the  ad- 
vantaec  of  priority ;  and  the  strength  of 
this  advantage,  not  having  been  done  avray 
by  any  proofs,  which  in  om*  opinion  ran  be 
esteemed  satisfactory,  must  decide  our 
judgment  in  the  present  case,  as  in  the  like 
controvervies  upon  other  points,  which  have 
been  considered  in  the  conrse  of  tliis  in- 
quiry. The  contrivance  of  the  locking 
spring,  or  spring  detent,  therefore,  appears 
to  us  to  be  due  to  the  late  Mr.  Arnold. 
With  regard  to  this  mechanism,  it  is  also 
worthy  of  remark,  that  the  invention  is  en- 
tirely English,  not  a  single  passage  existing 
in  the  writings  of  the  French  authors,  by 
which  any  one  of  them  might  claim  it  with 
reason,  or  even  plausibility.  The  first  men- 
tion of  any  thing  like  the  locking  spring,  to 
be  found  hi  foreign  publicatiom,  is  the 
detent  without  pivots,  given  by  F.  Ber- 
thoud in  hn  ^  Supplement  an  Traits  dea 
Horloges  Marines  ;"  but  that  book  was 
published  in  1787,  that  is  five  years  after 
Mr.  Arnold  had  taken  out  his  patent,  and 
when  many  vratches  npon  that  constmc- 
tion  had  been  in  circulation.  We  cannot, 
therefore,  allow  him  the  credit  of  this 
thought ;  nor  do  we  find  that  other  French 
artists  have  availed  themselves  of  that 
hint,  to  carry  the  spring  detent  to  the 
great  degree  of  simpUcity  which  it  has  at- 
tained in  this  country. 

A  little  after  the  inventiou  of  the  detach- 
ed escapement,  the  isochronism  of  the  vl- 
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bratbos  of  the  Muioey  by  meui  of  the  metiy ;  and  the  art  ■  indebted  to  him 

spiral  spriniTy  wis,  if*  not  newly  d^covered,  the  piactical  utility  of  tbet  disoovery*  a» 

at  least  perfected  and  brought  into  feneral  much  as  for  the  tnveotioii  of  the  detadbe<l 

notice ;  and  that  principle  added  a  great  escapement. 

valae  to  the  detached  escapement*  while  Berthood  fbond  tliat  the  spural  q>riQS»  tm 
this  mechanism  secured  the  utility  of  the  order  to  be  isochronal,  must  lave  an  aaccoci- 
principle,  by  ofiering  the  species  of  insulated  ing  force  in  arithmetical  progression^  ausd 
balance  which  it  required.     From  some  ^bat  this  properly  may  be  effected,  not  oaljr 
theories  and  experiments  long  known  to  ^y  the  length  of  the  spring,  but  by   Use 
the  world,  it  would  appear  that  the  vibra-  number  of  coils,  and  the  tapering  or  de- 
tion  of  a  spring  might  be  always  supposed  of  creasmg  thickness  from  the  centre  to  tise 
eqiml  duration ;  and  that  advantage   Dr.  extremity,  &c.    He  adds,  besides  the  pro- 
Hooke  asserted  himself  to  have  attained  portions  of  the  tapering  in  many  spiiqgSy 
with  his  invention  in  watches,  which  had  which  he  had  actually  tried,  and  gives  mi- 
been  shown  to  several  persons.    The  prin-  Bute  accounts  of  die  experiments  made 
ciple,  however,    could    not  be  generally  with  them  in  several  timekeepers, 
trusted,  according  to  Dr.  Hooke  himself.  The  late   Mr.  Arnold  applied   to  the 
i»bo,  in  the  postscript  to  his  descriptioo  of  bahmce  the  cylindrical  or  helical  spno^ 
Helioscopes  (p.  89,)  declares  that  he  had  which  had  been  employed  kmg  before  to  a 
exphuned  bow  the  vibrations  might  be  so  variety  of  purposes  instead  of  the  sfMraly 
reguUtcd,  as  to  make  their  durations  either  which  had  been  constantly  used  in  watches 
all  eqnal,or  the  greater,  slower,  or  quicker,  since  the  time  of  Dr.    Hooke  and   M. 
than  the  less,  and  that  in  any  proportion  as-  Huygens.    This  is  one  of  the  articles  of  his 
signed.    We  must  suspect  that  these  ideas  patent  ofl782,whence  it  would  appear,  that 
were  net  property  digested,  or  regret  that  provided  the  spring  be  made  of  that  Ibnn, 
their  communication  by  the  author,  in  his  the  vibrations  cannot  lail  to  be  isochronal  ; 
lectures  in  Gresham  College,  was  not  snf-  but  experience  is  contraiy  to  that  notion^ 
ticiently  explicit  to  give  precise  rules  for  and  artists  are  obliged  to  attend  to  m  va- 
practice,  and  fix  the  attention  of  watch-  riety  of  circumstances  in  the  application  of 
makers   upon    the  subject.    After   those  tlie  helical,  as  well  as  that  of  the  spiral 
hints,  the  principle  seems  to  have  been  spring.     At  present,  some  watchmakers 
very  little  attended  to  for  many  yean,  and  think  that  the  helical  spring  docs  not  pes* 
the  isochronism  was  frequently  attempted  to  sess  any  advantage  with  regard  to  that  pro- 
be effected  by  means  of  mechanical  con«  perty  ;  but  as  the  opmion  of  other  persons 
trivances  in  the  escapement    Harrison  en-  is  in  the  affiimative,  while  all  the  maanfrc* 
dcavoured  to   accomplish  that  important  turers,  as  for  as  our  knowledge  goes,  agr«e 
object  by  the  form  of  the  back  of  the  pal-  in  considering  the  cylindrical  form  as  more 
lets ;  and  on  the  return  of  the  voyage  to  Ja-  easily  managed  than  the  other,  its  apphca- 
maica,  added  for  the  same  purpose  the  cy-  tion  seems  entitled  to  the  merit  of  a  practi- 
cloidal  pin,  to  reguhite  the  balance  spring  ;  cal  improvement,' 

but  this  method  of  adjustment  never  ap-  Mr^  Eanishaw,  in  theexplanatioDofho 

peared  satisfactory  or  certain.    P.  le  Roy,  timekeepen,  presented  to  the  board   of 

ill  his  *^  M^moire  sur  la  meillenre  Maniere  longitude,  after  noticmg  the  uwifiiciency  of 

de  mesurer  le  Temps  en  Mer,"  rewarded  in  the  cylindrical  spring,  states,  that  he  had, 

1766,  tiret  announced  distinctly  the  disco-  by  long  perseverance,  found  how  to  make 

very  of  a  general  principle,  proper  to  pro>  springs  increasing  in  thicknem  to  the  outer 

duce  the  isochronism,  by  means  of  the  end,  in  order  to  effect  the  iaochionhm  of 

balance  spring,  which  is  expressed  as  fol-  the  vibrations,    lliis  method  of  obtaiomg 

lows : ''  that  in  every  ^ring  sufficiently  long,  isochronal  vibrations  had  been  long  befora 

a  certain  portion  of  it  will  be  isochronal,  explained  by  Berthoud,  with  regard  to  the 

whether  long  or  short ;  that  the  length  of  spiral  sprmg,  in  that  part  of  his  treatise  on 

this  portion  being  found,  if  it  be  lessened,  marine  time-pieces  which  we  have  alieady 

the  long  vibrations  will  be  quicker  than  the  quoted. 

short  ones ;  and  that  on  the  contrary,  if  the  This  artist  states,  as  a  considerable  dkco- 
length  be  increased,  the  small  arcs  will  be  very,  that  the  balance  spring  foils  off  or 
pertormed  in  less  time  than  the  great  arcs."  tires  in  iu  strength,  and  he  gives  an  allsw- 
This  important  property  of  the  spring,  ance  for  it ;  but  the  foct  is  neither  so  con- 
enabled  P.  le  Roy  to  bring  to  a  happy  issue  stant  nor  so  equable  as  to  ^dmit  of  his  ge« 
his  labottTs  for  the  improvement  of  cbrono-  neral  remedy. 
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Fig.  7,  wf  riMli  the  balaace  of »  chroiMH 
metery  or  tiae-picce,  u  naually  imde  by  our 
mrtkUM,  A  ctrcnlar  groove  it  tamed  in  the 
flat  hee  of  a  piece  of  steel,  and  ioto  thii 
gniove  a  piece  of  good  braas  if  driveot  aad 
a  littie  of  tbe  lolotioii  of  borax  is  applied 
to  pfevent  onydatloiu  Tbii  compiwiid 
piece  being  tben  pot  into  a  crucible ;  is 
made  sufficiently  bot  to  melt  the  brass; 
whteh  in  these  circiinstances  adheres  firm- 
ly to  the  steel  withoat  requiring  any  solder. 
The  &ce  of  the  steel  b  then  deanedi 
and  by  proper  application  of  the  mecba- 
.meal  means  of  tnmiogy  boring,  and  filing, 
the  soperfluous  steel  is  taken  away,  and  the 
balance  b  left  conbtiag  of  two  or  some- 
times three  radii,  and  a  rim,  the  external 
part  of  which  b  brass,  and  the  internal 
part  steel,  the  former  metal  being  aboot 
twice  the  thickness  of  the  btter.  Some 
artbts  solder  the  metab  together;  and 
others  plunge  tbe  steel  balance  into  melted 
brass  and  sniffer  them  to  cool  together,  bat 
the  method  we  have  described  appears  to 
be  the  best.  In  thbstate  thearcs  of  the  rim 
are  then  cot  ihroagh  and  diminished  in  their 
length  as  in  the  figure ;  and  near  that  ex- 
tremity of  each  arc  which  b  fiirthest  from 
its  radios,  a  piece  or  weight  b  put  on, 
which  can  be  slided  along  the  arm  so  as  to 
be  adjusted  at  that  dbtance,  which  vpon 
trial  shall  be  found  to  produce  a  good  per- 
foimanoe,  under  the  difierent  dianges  of 
temperature.  For  it  scarcely  need  be  ob- 
served, that  the  fiexore  of  these  arms  by 
change  of  temperature,  will  cany  the 
weights  nearer  to  the  centre,  in  hot  than 
in  cold  weather ;  and  the  more,  the  greater 
the  dbtuice  of  the  weights  from  the  radios. 
The  small  screws  near  the  ends  of  the 
radii  afibrd  an  adjustment  for  time;  as  the 
balance  will  vibrate  more  quickly  the  fur- 
ther titese  are  screwed  in;  and  the  contrary 
will  be  the  case  if  they  be  unscrewed  or 
drawn  fiirther  out. 

Fig.  8.  shews  a  bafamce  according  to  a 
construction  used  by  Arnold,  and  specified 
by  him  to  the  commissioners  of  longitude. 
Tlie  expansion  weights  are  cylindrical,  and 
are  adjusted  upon  the  arm  by  screwing : 
luid  there  b  an  iuier  rim  upon  which  three 
weights  are  adjusted  by  sliding.  These 
icrve  to  regulate  the  going  of  the  time- 
piece in  different  positions. 

If  an  uniform  ring,  with  two  or  more 
nuiii  placed  at  equal  regular  dbtances,  and 
ia  all  other  respects  alike,  were  to  be 
pobed  ou  its  axb,  as  a  balance,  no  part 
aottld  preponderate ;  but  it  would  remain 


at  rest  in  any  position ;  and  if  we  suppose 
the  axb  itself  to  be  a  spring,  such  as  a  piece 
of  stretclied  wire,  and  we  overlook  the 
difference  of  tension  in  the  wire,  which 
might  f  rise  from  the  weight  of  the  bafauioa 
itself,  in  difierent  positions,  it  b  obvious 
thkt  all  the  vibrations  of  that  baboce, 
through  equal  arcs,  would  be  performed  in 
equal  times,  whether  the   balance  were 
made  to  vibrate  parallel  to  the  horixon,  or 
in  any  other  position.     But  in  the  bafamce 
of  a  time- piece,  the  pivots  of  iti  axb  bear 
veiy  differently,  according  to  the  position 
of  the  chronometer ;  and  it  requires  some 
management  to   make  the  frictions   the 
same,  whether  the  axb  be  taming  on  ore 
of  its  ends,  or  upon  the  two  cyhndrical 
fiioei  of  the  pivots.    And  still  more  Hi^t^ 
this,  since  tbe  babnce  itself  has  a  peimn- 
nent  figure,   compared   with  the  spring, 
which  in  every  part  of  the  vibration  alters 
its  dbtance  from  the  axis,  and  in  every  part 
of  iu  length  has  a  different  degree  of  rota- 
tary  motion,  it  cannot  be  expected,  nor  does 
it  happen,  that  a  balance,  which  b  found 
to  be  in  poize,  along  with  its  spring,  when 
otit  of  the  chronometer,  will  make  equal 
vibration,  as  to  time,  iu  all  positions  when 
in  its  pUce.    And  in  addition  to  these  dif. 
ficulties  ^bere  b  one  part  of  the  arc  of 
vibration  where  the  force  of  the  spring,  and 
the  inertia  of  the  bakmce,  are  not  simply 
in  opposition  to  each  other,  but  are  com- 
bined with  the  maintaining  power ;  namely, 
during  the  action  of  escape.    The  remedy 
fur  all  these  difficulties,  which  b  happily 
adopted  in  thermometers  for  use  at  sea,  b 
to  place  the  axb  in  a  vertical  position ;  by 
whidi  means  the  balance  itself  b  not  aftct« 
ed  by  gravity ;  bat  fur  pocket  time-piecca, 
the  ingenuity  of  tlie  artbt  b  called  upon 
for  expedient^  of  which  it  would  be  not 
easy  to  exliibit  a  complete  theoiy.    The 
general  principle  commonly  used,  and  also 
adopted  by  Arnold  and  Eamsbaw,  as  fkr 
as  can  be  gathered  from  the  little  tiiey  say 
in  their  specifications  to  the  commissionefs 
of  longitude,  b  to  consider  tbs  balance, 
when  out  of  adjustment  lor  position,  as  a 
pendulum  weight  above  and  below  the  cen- 
tre of  suspension,  acted  upon  by  gravity, — 
and  at  the  same  time  urged  to  a  quiescent 
point  by  the  force  of  ebsticity.     In  these 
circunatances  the  vibratiom  will  be  quick- 
est when  Uie  point  ot  stable  eqniUbriom  b 
downwards,  and  they  will  be  slowest  in  the 
opposite  position  of  the  machine.     Thb 
leads  to  the  remedy  of  diminishing  either 
the  weight  or  the  ladios^  on  that  side  which 
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is  iDwCKt  when  the  nte  ia  most  quick,  in  the  latter,  ghifity  seenu  to  be  out  oF  t!hm 

Thus  if  one  of  the  two  adJnstiBg  screws  In  question.    If  tlie  rate  should  demand    a<1- 

fig.  7,  were  downwards,  in  the  position  of  jus^tment  with  the  axis  vertical,  in  order  t«> 

quickest  rate,  tiiat  screw  would  require  to  make  it  agree  with  that  which  obtains  tnrben 

be  acrewed  a  very  IKtIe  quantity  inwards,  the  balance  is  vertical,  it  appears  neceaoaury, 

and  the  opposite  screw  to  be  screwed  n  that  either  the  inertia  or  the  elastic  fknrc^ 

like  quantity  ontvFards,  in  order  to  remedy  should  be  altered.    The  former  seems   to 

this  imperfection  without  much  change  in  demand  such'  changes  of  the  screws  or 

the  other  adjustments.    And  if  a  like  im-  weights,  as  may  alter  the  eiK>ctive  myelitis  of 

perfectioB  were  fonnd  in  the  vibrations  of  the  balance ;  the  latter  requires  a  cten^e 

the  balance,  when  tried  in  a  vertical  posi-  of  the  spring  itself.    Tlie  artists  witii  iirboisi 

tion,  having  the  lowest  point  at  rest,  in  a  the  writer  of  this  article  has  conferred,  did 

line  at    right  angles  to  the  line  passing  not  seem  to  have  clear  notions  of  any  dfrect 

through  the  radMi  ft  simtbir  alteration  must  method   for   effecting   the   purpose   liere 

be  made  in  the  expansion  weights,  either  pointed  out.    It  appeared,  tliat  they  bare 

by  a  careful  flexure  of  tiie  circular  arcs,  recourse  to  several  expedients ;  but   tliaty 

or  by   altering   the   qnantities   of  those  in  general,  tlie  rate,  face  up,  of  a  time-piece, 

weights ;  or  else  by  means  of  small  screws  which  has  been  well  adjusted  in  other  re* 

lapped  Into  the  weights  tliemselves,  and  spects,  does  not  require  much  additional  sd- 

directed   towards   the   centre,    like    the  jiistment. 
weights  at  the  extremities  of  the  radii.  From  all  these  considerations,  with  otfaets 

By  thefe,and  other  correspondent  means,  into  which  brevity  forbids  os  to  estv,  to- 

the  balance  may  be  made  to  keep  time,  in  gctbcr  with  those  which  relate  to  the  choice 

all  those  positions  wherein  its  plane  shall  be  and  preparation  of  materials,  and  the  deli- 

perpendiciihu-  to  that  of  the  horizon  ;  but  cacy  and  tnitli  of  workmanship,  the  reader 

even  in  these  trials," very  great  pains  and  la-  will  be  able  to  form  some  judgment  of  the 

bour  may  be  required  to  produce  a  Itigh  intelligence  and  skill  with  which,  cliiefty 

degree  of  accuracy ;  and  in  tliis  course  of  under  the  sanction  of  the  British  govern- 

operation,  the  skilfhl  workman  may  be  nn-  ment,  this  important  manufacture  has  been 

der  Hie  necessity  of  preparing  a  great  nnm-  punned,  and  likewise  of  the  ample  field  for 

ber  of  expansion  wei^ts,  and  regubiting  improvement,  which  remains  for  the  ezer- 

screws,  to  be  applied  in  trial,  whenever  the  tions  of  fhture  artists.     See  Pendulum, 

course  of  adjustment  in  one  part  shall  carry  Clock,  Train,  and  Watch-wobk. 
him  beyond  the  general  conditions  of  the        HOROPTER,  in  optics,  a   right  line 

whole  machine.    And  aAer  all,  as  the  quan-  drawn  through  the  point  where  the  two 

tity  of  action,  m  the  spring,  must  alter  the  optic  axis  meet  parallel  to  that  which  Jobs 

quantity  ofpendulous  effect,  in  this  curious  the  centres  of  the  two  eyes  or  the  two 

and   delicate   time-measurer,   it   may  be  pupils. 

donbted,  whether  the  adjustments  for  posi-        HOROSCOPE,  in  astrology,  is  the  de- 

fion  in  the  vertical  balance  can  be  effectual  gree  of  the  ascendant,  or  the  star  that  rises 

any  longer  than  while  th6  arcs  of  vibration  above  the  horizon  at  a  certain  moment, 

continue   permanent.    'I  his   consideration  which  is  observed  in  order  to  predict  some 

leads  us  to  the  necessity  of  an  acUnstment  future  event,  as  the  success  of  a  deriga, 

in  tlie  maintaining  power,  in  order  that  the  the  fortune  of  a  person  who  was  at  that  in* 

vibrations  shall  not  fall  off";  at  the  same  stant  bom,  &c.    Tlie  same  name  is  abo 

time  that  It  affords  one  of  the  strongest  ar-  given  to  a  scheme  or  figure  Gontainlng  the 

gmnents  in  fiivonr  of  a  remontoire,  notvHth-  twelve  houses,  in  which  are  marked  the 

atanding  the  experiment  of  Arnold,  which  situation  of  the  heavens  and  stars,  in  order 

ahowed  that  a  sea-chronometer  (fiice  up)  to  form  predictions.    See  Housi. 
kept  the  same  rate,  when  those  arcs  were        Horoscope  {iraor,  the  point  from  whence 

greatly  varied.  tlie  moon  proceeds  when  the  snn  is  m  the 

When  the  balance  hu  been  adjusted  for  ascending  point  of  the  east, 
position  in  the  vertical  situation,  it  does  not        HORS  de  son  fee^  an  exception  to  afoid 

follow,  as  a  matter  of  course,  that  it  vrill  an  action  brought  for  rent  issoing  oat  of 
keep  the  same  time  with  its  plane  horizon-     certain  hmds,  by  him  that  .pretends  to  h% 

tal,  or  lace  up  and  face  down.    In  the  for-  the  lord,  or  for  some  customs  and  ssrviess  j 

mer  cases,  the  effect  of  gravity  still  appears  for  if  the  defendant  can  prove  the  land  fa 

to  be  combined  with  that  of  elasticity,  be  without  the  compass  Of  his  fee^  the  ac- 

thongh  under  drcnmstances  of  adjnstment ;  tion  fidls. 


HOR  HOR 

HORSE.    He  Eqoos.  set  of  46  G«o.  HI.  c  71,  f«r  regnfalMg 

HoEt£  4e9kn.  Every  penon  exercUing  tiiete  slaiigbter*hoinef. 

the  tnde  or  buuDeas  of  en  lione-deeler,  Kdlmg  or  m^tmmg  k»ne$.    Where  aay 

miMt  take  oat  a  licence  firom  tbe  Stamp  penon  ahally  in  the  night-time,  mahcionsly, 

OiBce,  for  which  he  ihall  pay  annually,  if  untewfiiUy,  and  wilhaglyT  kill  or  dettroy 

within  London,  Wettmimtcr,  the  bills  of  any  hones,  sheep,  or  other  cattle,  of  any 

nM>rtality,  the  pariah  of  St.  Plancn^,  or  the  penon,  every  aach  offence  ahatt  be  adjudged 

borough  of  Southwark,   twenty  pounda;  felony,  and  the  offender  ahaUaufier  as  in  the 

elaewhere,  ten  pounda.  case  of  felony.    t%  and  9S  Car.  II.  c.  7. 

Hone^lealen  who  shall,  after  January  1,  Ofienden  may  be  transportpd  for  seven 

1796,  cany  on  the  said  buaniesa  without  yean,  either  at  the  aasiiea,  or  at  the  aea- 

having  obtained  a  licence  under  the  act  of  aiona,  by  three  juatioee  of  the  peace ;  one 

56  George  III.  c.  17,  ahall  be  liable  to  be  to  be  of  the  quorum, 

alaemed  tbe  dutiea  oo  riding-horsea,  and  By  the  9  Oeo.  L  c.  S«.  commonly  called 

ahall  deliver  lisu  thereof  aa  other  peiaons.  the  black  act,  it  ia  enacted,  that  if  any  per> 

Hoftsis.     It  ahaU  be  lawfiil  lor  any  aon  ahall  unlawfully  and  malidoualy  kHI, 

penon,  native  or  (breigner,  at  any  time  to  malm,  or  wound,  any  cattle,  every  person 


ahip,  lade,  and  tranaport,  by  way  of  mer-  ao  ofiendiog,  being  thereof  tawfiiUy  convict- 

fhandiie,  boiaM  iMto  any  parta  beyond  the  ed,  in  any  county  of  Enghuid,  ahnll  be  ad* 

aeaa,  ia  amity  with  hia  miyesty,  paying  for  judged  guilty  of  felony,  and  ahall  aufler 

each  hone,  mare,  or  geldmg,  5f.  and  no  death,  aa  in  caaea  of  friony,  without  benefit 


of  clergy.    But  not  to  work  cormptSon  of 
No  penon  convicted  for  feloniously  ateal*    blood,  lom  of  dower,  nor  fbrfei  tare  of  landl 
ing  a  hone,  gelding,  or  mare,  ahall  hmre  the     or  goods. 


privilege  of  cleigy.    1  Ed.  VI.  c  li.    And        Prosecution  upon  thaa  sUtnte  shall,  or 
not  only  all  aoceaaarim  before  such  felony     may,  be  commeneed  withhi  three  yean 


done,  but  also  all  accessaries  after  such  fromthetiflaeof  the  ofienco  committed,  but 

felony,  shall  be  deprived  and  put  from  all  not  after, 

benefit  of  their,  clergy,  aa  the  principal,  by  If  a  hone,  or  other  goads,  be  deliveied 

statute  heretofore  made,  ia  or  ought  to  be.  to  an  innkeeper,  or  hia  aervanta,  he  b  bound 

If  an  horse  be  stolen  out  of  the  atable^  or  to  Jieep  them  aafely,  and  reatere  them  when 

other  curtilage  of  a  dwellmg-houaay  in  the  hia  gneat  leavfe  the  house, 

night  tinae,  it  fella  under  the  dcnooMuation  If  a  horae  be  delivered  to  an  agbtmg  fi». 


of  burglary;  if  m  the  dny-time,  it  fella  mi>  mer,  for  the  purpose  of  depaataring  hi  Ida 

der  the  denomination  of  fatfoeny  from  the  meadows,  he  ia  answerable  for  the  lorn  of 

houae :  and  in  either  eaae  there  ia  a  re*  the  horse,  if  it  be  oocaaioned  by  the  ordi* 

ward  of  4/oL  for  convicting  an  ofiender,  nary  neglect  of  himself  or  his  servants.    If 


and  the  proeecutor  ia  entitled  to  a  certifi-  a  man  ride  to  an  inn,  where  hia  hone  haa 
cate,  which  vrill  exempt  him  fivm  all  pariah  eat,  the  host  may  detain  the  hone  till  he  be 
and  ward  oflkes,  in  the  parish  and  ward  satisfied  for  the  eating,  and  without  making 
urhere  the  burgkry,  or  larceny,  is  commit-  any  demand.  But  ahone  coannitted  to  an 
ted,  and  which  may  be  once  assigned  over,  ina>keeper,  can  Only  be  detained  for  hia 
and  will  give  the  same  exemption  to  the  own  meat,  and  not  for  that  of  hia  goeat,  or 
aaaignee  aa  to  the  original  proprietor.  any  other  horse  ;  for  the  chattela  in  auch 
*  Oraat  abuaea  having  arimn,  and  many  caae,  are  only  m  the  custody  of  the  few  for 
hoiaea  Imving  been  atolen,  from  the  fedlity  the  debt  which  ariaea  from  the  thfaig  itaelf, 
and  aafety  of  diapoaing  of  them  to  thoae  and  not  for  any  other  debt  due  from  the 
who  kept  alanghter-houaes  for  horses,  aema  aame  party.  By  the  cuatom  of  Leadaa 
reguUtiona  and  restiictiona  aeemed  abao*  and  Exeler,  if  a  man  commit  a  hone  to  a» 
hitely  neceasary.  It  was  no  uncommoo  inn-keeper,  if  he  eat  out  hia  price,  the  Ian- 
thing  for  horses  of  great  vahie  fee  be  sokl  for  keeper  may  take  hhn  aa  his  own,  upon  the 
the  pnrpeae  of  making  food  for  dop;  the  reasonable  appraiaement  of  four  of  hia  neigh. 
thief  rather  chooaing  to  reeeive  twenty  boura;  which  waaitaeenMacaatom,aiWng 
shillmp  for  a  stolen  horse,  without  fear  or  from  the  abundance  of  traffic  with  atrangtrs, 
danger  of  detection,  than  venture  to  diapoae  that  could  nothe  known  aow  to  be  charged 
of  him  publicly,  though  be  might  possibly  vrith  an  action.  Bntithath  been  hokfe% 
have  fbund  a  purchaser  who  would  hva  though  an  mn-keeper  in  Louden  may,  after 
givenwnmay  poonds  for  ban.  Ibeaeconsi-  long  keeping,  have  the  haiae  appiniaed  and 
deratioM  Induced  tU  kfiriatnra  to  pam  Ike  aell  him»  yet»  whan  ha  hia  imnahcMehad 
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him  appraised,  he  duroot  Justify  the  tiking  which  have  been  (Med  may  be  tpremd  oat, 
him  to  hifkiselfy  at  the  price  he  was  appraised  and  dry  sheets  of  paper  hud  over  tlaem. 
at.    And  this  cannot  be  done  at  any  other  They  nmy  now  be  replaced  in  the   pres«v 
phice  by  the  common  hw,  unless  there  is  and  a  greater  de^^ree  of  pressure  applied. 
some  special  custom.  The  pre^s  ought  to  stand  near  a  fire,  or  isi 
Horse,  in  naval  affiiirs,  a  rope  readiing  the  sonshtne.    After  remauiing  two  dajrs  in 
from  the  middle  of  a  yard  to  its  extremities,  this  sitnation,  they  should  be  again  ezainm- 
and  depending  abont  two  or  three  feet  cd,  and  dry  sheets  of  paper  be  laid  owcr 
nnder  the  yard,  for  the  sailors  to  tread  on  them.    The  pressnre  then  onght  to  be  c^oit- 
while  they  are  loosing,  reefing  or  farluig  siderebly  increased.  After  remuiiii^  tiiree 
the  sails ;   rigging  out  the  studding  sail-  days  longer  In  the  presA,  the  pUmts  may  be 
booms,  &e.    The  same  word  is  used  for  a  taken  out,  and  such  as  are  sufficiently  diy 
thick  rope  extending  in  a  perpendiculfir  nay  be  put  in  a  dry  sheet  of  writing-paper, 
direction  near  the  fore  or  aft-side  of  a  mast.  Those  plants  which  are  snccnlent  may  re- 
for  the  purpose  of  hoisting  some  yard  or  quire  more  pressure,  and  the  Uoasona  paper 
extending  a  sail  npon  it :  when  before  the  again   renewed.    Plants  which   dry  very 
mast,  it  is  used  for  the  square  sail,  whose  yard  quickly,  ought  to  be  pressed  with  conm- 
is  attached  to  the  horse  by  means  of  a  derable  force  when  first  put  into  the  press ; 
traveller  which  slides  up  and  down.    When  and  if  delicute,  the  blossom-paper  ahoald 
it  is  abaft  the  mast,  it  is  intended  fif  the  be  changed  every  day.    When  the  atem  v 
try  sail  of  a  snow,  but  it  is  seldom  used  in  woody,  it  may  be  thinned  with  a  knife,  and 
this  position  except  in  sloops  of  war  that  if  the  flower  be  thick  or  globular  as  the 
occasionally   assume   tlie   appearance    of  thistle,  one  side  of  it  may  be  cut  away  ;  as 
snows  to  deceive  the  enemy.  all  that  is  necessary,  in  a  specimen,  is  ro 
Horse  Uaeh,    Sec  Hirudo.  preserve  the  character  of  the  chus,  order, 
HORTUS  stems,  a  dry  gwrdtn^  an  appel-  genu.*,  and  species.    Ptants  may  be  dried  id 
htion  given  to  a  collection  of  specimens  of  a  box  of  sand  in  a  more  expeditions  mail- 
plants,  carefiilly  dried  and  preserved.    Hie  ner,  and  this  method  preserves  the  roloar 
value  of  such  a  collection  is  very  evident,  of  some  pbints  better.     The  speduDem, 
since  a  thousand  minutise  may  be  preserved  after  being  pressed  for  ten  or  twelve  bonra, 
in  the  well-dried  specimens  of  plants,  which  must  be  hud  within  a  sheet  of  blossom-pa» 
the  most  accurate  engraver  would  have  per.    The  box  musi  contain  an  inch  deep 
omitted.    We  shall,  therefore,  give  some  of  fine  dry  sand,  on  which  the  sheet  b  to  be 
methods  of  diymg  and  preserving  an  hortns  phced,  and  tiien  covered  with  sand  an  inch 
siccus.    Specimens  ought  to  be  collected  thick ;  taotlier  sheet  may  then  be  depoaited 
wlien  dry,  and  carried  home  in  a  tin  box.  in  the  same  manner,  and  so  on,  till  the  box 
Plants  may  be  dried  by  pressing  in  a  box  of  be  fiill.    The  box  most  be  ptaced  near  a 
sand,  or  with  a  hot  smoothing  iron.    Each  fire  for  two  or  three  days.    Then  the  snd 
of  these  has  its  advantages.    If  pressure  be  niust  be  carefully  removed,  and  the  plants 
•mployed,  a  botanical  press  may  be  pro-  examined.    If  not  sufficiently  dried,  they 
cured.    The  press  is  made  of  two  smooth  may  again  be  rephced  in  the  same  manner 
boards  of  hard  wood,  eighteen  inchi-s  long,  for  a  day  or  two.    In  drying  phnts  with  a 
twelve  broad,  and  t^o  thick.    Screws  must  hot  smoothing  iron,  they  must  be  placed 
be  fixed  to  each  corner  with  nuts.    If  a  within  several  sheets  of  blotting  paper,  and 
press  cannot  easily  be  had,  books  may  be  ironed  till  they  become  snffidentiy  drv. 
employed.    Next  some  quires  of  un»ised  This  method  answers  best  for  drying  sncmi- 
blotting  paper  4nust  be  provided.     The  lent  and  mucihigmoos  pbmts.    When  pro- 
specnnens,  when  taken  out  of  the  tin  box,  perly  dried,  the  specimens  should  be  placed 
must  be  carefully  spread  on  a  piece  of  paste-  in  sheets  of  writmg-paper,  and  may  be 
board,  covered  with  a  single  slieet  of  the  slightly  fastened  by  makmg  the  top  and 
paper  quite  dry  ;  then  place  three  or  four  bottom  of  the  stalk  pass  through  a  slip  of 
sheets  of  the  same  paper  above  the  phnt,  to  the  paper,  cut  nearly  Ibr  the  purpose.  Then 
imbibe  the  moisture  as  it  is  pressed  out ;  it  the  name  of  the  genus  and  species  shook! 
is  then  to  be  put  into  the  press.    As  many  be  written  down,  the  phce  where  it  was 
plants  m  the  press  will  hold  may  be  piled  found,  nature  of  tiie  soil,  and  the  season  of 
up  in  this  manner.    At  fint  they  ought  to  tlie  year.    Hiese  specnnens  may  be  col- 
be  pressed  gently.    After  being  prened  for  lected  into  ^nera,  ordera,  and  chuses,  and 
twenty.four  houn  or  so,  the  pbmts  ought  to  titled  and  preserved  m  a  port-folio  or  cabi- 
be  examhied,  that  any  leaves  or  petals  net    The  method  of  preserving  «any  of 
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the  ciyptogtmoiis  plants  ii  more  difficult, 
on  account  of  the  greater  quantity  of  mois' 
tore  which  they  contain,  and  the  greater 
delicacy  of  their  texture. 

HOT  house,    Tliis  convenience  is  pro- 
duct ive  of  many  articles  at  the  tables  of  the 
rich  and  luxurions,  and  may  be  said  to  con- 
stitute the  chief  pride  of  many  gardeners, 
and  indeed  of  many  persons  in  the  highest 
circka  of  society.    Illiberal  persons  are, 
however,  prone  to  decry  those  productions 
which  do  not  ordinarily  enter  within  their 
own  use  and  consumption,  and  it  u  not 
lunisnal  to  hear  many  exerratioos  uttered 
•gaunst  hot-houses,  temples,  &c.  and  other 
edifices  which  ornament  the  gardens  and 
pleasure  grounds  of  the  affluent,  under  the 
idea  that  the  money  so  expended  is  thrown 
away.    But  when  we  consider  how  many 
fiunihes  are  maintained  by  the  labour  re- 
<|Qlred,  either  in  mann&cturing,  or  in  ap* 
propriating  the  several  materials,  we  cer- 
tamly  may  consider  hot-houses  in  particnhir 
as  claiming  an  exemption  from  such  indis- 
criminate censure. 

In  truth,  hot-houses  are  highly  useful; 
tliey  not  only  serve  to  give  a  stimnlos  to 
common  gardeners,  of  whom  many  affect  to 
▼ie  in  early  prodnctiom,  but  chey  »erve  as 
the  receptscles  for  those  exotics  which  could 
not  be  reared,  nor  even  preserved,  were 
it  not  for  the  similarity  thus  artificially  pro- 
duced with  their  native  climates.  We  have 
various  instances  of  the  naturalixation  of 
foreign  shrubs.  Ate.  which  in  time  become 
neariy  as  hardy  as  our  indigenous  plants  of 
the  tender  class;  but  which  could  never 
have  been  propamated,  if  exposed  to  the 
severity  of  our  winter  months. 

The  scite  of  a  hot-house  is  extremely  im- 
portant, as  on  this  much  will  depend.  A 
south-southwest  aspect  is  to  be  preferred, 
as  greatly  inducive  to  economy  during  the 
summer  time,  whidi,  in  some  seasons  are 
warm  enough  to  obvmte  the  necessity  for 
many  expences  that  in  an  unsettled  year 
become  indtspensable ;  this,  in  places  where 
iiiel  is  scarce,  and  couequently  dear,  is  a 
matter  of  serious  consideration. 

The  best  plan  for  a  hot-bouse  we  consider 
to  be  a  pandlelogram,  of  whatever  length 
nay  be  thought  proper ;  the  front  wall  to 
be  about  a  foot  high,  so  as  to  rise  above 
the  level  of  tiie  adjacent  sariaee  in  such 
BMnaer  as  may  exclude  heavy  rain,  &c.  and 
to  bring  the  phmts  to  such  a  level  as  may 
give  them  a  full  exposnre  to  the  sun.  On 
the  front  wall  a  perpeadicniar  gbss  frame, 
sf  about  two  feet  and  a  half,  should  be: 


raised,  so  that  its  npper  ledge  should  stand 
at  full  three  feet  and  a  half  above  the  ground. 
This  is  necessary  for  the  purpose  of  allow- 
ing the  sliding  frames  to  be  drawn  out  on 
occasion,  and  to  give  height  within  for  the 
gardener's  opentiom^  The  breadth  of  the 
interior  ought  not  to  exceed  ibnrteen  feet, 
and  the  hark  wall  should  be  high  enough  to 
give  the  top,  or  sliding  frames,  an  angle  of 
thirty-five  degrees  from  the  horison.  The 
tan- binns  should  be  excavated  in  a  diago- 
nal manner;  shallow  in  front,  but  at  their 
back  to  the  depth  of  six  feet,  and  divided 
off  into  compartments,  so  that  each  portion, 
say  six  feet  square,  might  be  supplied  as 
occasion  should  demand,  with  fresh  tan, 
without  causing  the  acyoming  parts  to  be 
disturbed,  or,  as  is  too  often  the  case,  to 
fall  in. 

The  surface  of  the  tan-binns  should  par- 
tially correspond  with  the  angle  made  by 
the  npper  glass  frames,  or  at  least  it  should 
stand  at  an  angle  of  full  twenty  degrees 
fh)m  the  horizon ;  so  tiiat  the  plants  should 
not  toy  on  a  flat  bed,  but  rise  like  a  flight 
of  steps  towards  the  back  of  the  tan-binns. 
By  this  means,  when  the  excavation,  which 
ia  this  mode  need  scarcely  be  a  foot  in 
depth,  is  filled  with  tan,  it  will  give  various 
degrees  of  heat,  according  to  the  depth,  in 
each  part  respectively,  as  it  may  be  more 
or  less  removed  from  the  front  of  tlie  hot- 
house. We,  however,  rather  reconnnend 
that  only  half  should  consist  of  hot- beds, 
and  that  the  front  part  be  built  up  with 
benches  of  masoniy,  perfectly  air  tight, 
through  which  flues  should  be  made,  where- 
by such  poti  as  might  stand  on  tliero,  would 
receive  a  degree  of  warmth  sufficient  to 
preserve  many  of  the  more  hardy  exotics. 
We  likewise  are  disposed  to  consider  sliding 
frames  to  be  fhr  inferior,  both  in  regard  to 
their  safety,  and  as  relating  to  the  closeness 
of  shutting,  to  snch  as  are  made  to  rise  on 
hinges  at  their  npper  ends,  and  wliich  hav- 
ing projectins  battens  to  throw  off  the  wet 
into  tlie  centre  of  their  supporting  ntften 
(which  should  be  grooved  to  receive  the 
wet,  and  to  conduct  it  downwards)  effectu- 
ally exclude  exterior  moisture,  and,  by 
being  listed  within,  debar  the  access  of 
frost.  We  have,  in  Plate  VII.  Miscel.  given 
some  idea  of  this  arrangement,  whereta 
fig.  1  shows  the  internal  section  of  the 
hot-bouse,  with  the  binns  for  receiving  the 
tan ;  also  the  andes  of  the  surfaces,  botti  of 
the  dm-binns  and  of  the  ghus  frames ;  the 
latter  being  divided  into  two  or  more  parts, 
any  be  opened  at  pleaiurei  by  mtaas  of 
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the  racks,  to  any  height    The  benches  in  inevitaUy  allowed  to  reach  them,  and  ^ariU 

front  are  aU  fined,  and  rise  en  escalier,  i.  e.  b^  fiur  leas  liixnriaBt  than  othen   of     tflie 

by  regular  steps,  for  the  purpose  of  dis-  same  kind,  which,  by  a  more  fortanAte 

playing  all  the  plants  standing  on  them,  and  locality,  escape  the  iMUieful  inflnepire.      MTe 

to  give  them  a  proper  portion  of  the  snn's  would  recommend  the  sketch  given  io  fi^. 

influence,  witliout  which  no  plant  will  tlurive,  4,  to  the  attention  of  our  readers ;  la  it  A.  aa 

or  be  either  so  well  flavonred,  or  so  highly  the  anti-chamber  to  the  hot-honse  B,  aasd 

coloured.    In  fact,  warmth  without  light  C  is  the  fire-place  whence  the  dtaaaaacy 

will  produce  no  good  effect  on  the  vegeta-  forms  the  several  fines  that  pass  nnder  tbs 

ble  world.  benches,  and  through  tl^e  back  wall  I>, 

Fig.  S,  displays  the  manner  in  which  the  C  ending  in  the  chimney,  E« 
fines  are  made  to  meander  through  the  sere-  It  will  be  found  most  convenient  to  faava 
ral  beaches,  between  which  tlie  intervals  the  door  in  the  centre  6f  one  end  oT  tbe 
should  be  filled  up,  to  within  two  ieet  of  hotrhonse,  and  as  that  part  will  necFwriiy 
their  tops;  thereby  to  allow  the  means  of  be  raised  by  the  slope  of  tbe  surfiice  of  the 
shifling,  watering,  or  the  whole  may  be  beds  and  benches,  fonr  or  five  steps 
bnilt  up  as  in  fig.  3,  provided  their  joint  be  made,  either  in  the  anti-chamber, 
breadths  do  not  exceed  three,  or  three  and  the  hot>honse.  It  will  also  be  foniid 
a  half  feet;  if  more  they  would  preclude  to  make  in  tbe  back  wall  varioos 
tbe  possibility  of  giving  the  due  attention  to  apertures,  one  fi>r  each  bm,  that  the  old 
each  individually.  The  square  black  spaces,  tan,  which  has  lost  ito  heat,  may  be  re- 
under  each  bench,  shows  the  passage  of  tlie  moved  from  below  by  means  of  scoopa  and 
fines,  the  sides  being  half  a  brick  in  thick-  lioes ;  the  smiace  of  the  bin  beii^  in  the 
ness,  and  the  tops  covered  only  with  a  stroi^  meanwhile,  covered  vrith  bass-mats,  stsaw, 
tile,  wdl  cemented  down,  and  plastered  &c.,  to  exclude  the  external  air.  Whan  the 
over.  By  this  means  any  part  of  the  fines  old  tan  hss  aU  been  removed,  the  apertwe 
CHu  be  easily  cleaned  or  repaired.  Our  should  t>e  closed,  and  the  fresh  tan  be 
readers  will  of  course  understand  that  where  filled  into  the  bm  by  tvro  men,  with  a  long 
any  part  of  the  hot-honse  is  thus  benched,  it  narrow  basket,  which  mifljht  be  advantage- 
need  not  be  excavated,  tliat  mode  being  oosly  rolled  op  the  path-wsyor  alley,  be- 
only  requisite  for  the  lodgment  of  the  tan  tween  the  bins  and  the  beacbesi  on  a  ansall 
in  the  parts  intended  for  keeping  up  the  truck-frame. 

heat  by  immersion  of  the  pots  in  the  hot        In  small  hot-honses,  snch  as  v»e  sometiiaes 

beds.  see  m  the  gardens  attached  to  little  cosmtiy 

The  average  heat  of  the  interior  should  be  boxes,  the  heat  might  be  circulated  from  a 

from abontrd to  80 degrees;  but  at particu-  kitchen  fire,  provided   the  benches  were 

Utf  critical  times,  when  pines,  &c.  reqnune  noised  sufficiently  high  to  receive  that  bene* 

much  forcing,  it  may  be  carried  up  to  full  fit  without  affiscting  the  dianght     This 

85,  or  even  to  90  degrees,  so  as  to  corres-  would,  in  many  mstances,  |>e  found  oonve- 

pond  vrith  tbe  temperatOre  of  their  natural  nient  and  economical.     In  such  fiie  air 

clinate.    It  is  remarkable,  that  in  those  might  be  admitted,  merely  by  havi^  one 

places  where  pmes  grow  wild,  they  possess  or  two  panes  of  glass  set  in  metd fiames; 

the  highest  fiavour,  ^exceeding  that  of  the  to  be  opened  on  hinges,  as  we  often  see,  ia 

domesticated  fruit,  and  that  they  ordlna-  phwes  where  sash  vrindows  wonld  not  an- 

rily  undergo  a  change  of  about  12  or  l&  swer,  or  where  only  a  slight  change  of  air  is 

degrees  between  the  prperage  heats  In  the  aeedfiil. 

shady  parts,  where  they  grow,  at  mid-day,        We  shall  conclude  this  article  with  ic- 

•nd  at  midnight    Yet  our  gardeners  keep  marking  that  hot-honses  require  consider- 

them  foil  as  warm  daring  the  night,  as  dur-  able  attention,  and  are  extremely  axpen- 

ing  tbe  day.    Perhaps  some  assiduous  and  sive,  botli  in  their  construction  and  m  their 

curious  speculator  in  this  branch  of  horti-  support.    A  thermometer  shonM  always  be 

enltnre,  may  deemibe  above  bmt  worthy  of  suspended  in  some  shady  part;  snd,  ia 

■otioe.  warm  vreather  especially,  it  will  hp  finnd 

The  entrance  into  a  hot^ionse  should  al-  extremely  convenient  to  have  tin  veatabtoia 

ways  be  by  means  of  a  sanll  anti-chamber,  set  in  the  sides,  near  the  tops,  as  shown  ia 

dintting  very  chwe ;  ibr  when  a  door  opcms  tbe  figure,  their  action  might  at  siiy  tisM 

abruptly,  so  as  to  admit  the  extetnal  air,  be  stopped,  by  putting  on  a  tin  csp  or  00- 

fhose  plants  which  are  contiguous  thereto  ver,  or  by  a  sliding  board ;  the  latter  would 

will  leeaive  a  sbodc  from  tbe  cold  au*^  thus  prove  most  convenient. 
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ay  time,  In  the.  snramer  sea* 
.nay  freqnently  be  allowed  to 
so  soon  as  the  evening  chill  is 
tasses  on^ht  to  be  closed,  and  the 
be  heated.    As,  however,  some 
reqni^  more  air  than  others,  we 
LO  the  consideration  of  onr  horticultural 
lers,  whether  a  per|>endicnUir   glazed 
ime,  dividing  the  hothonse  longitudinally 
nto  ^wo  distinct  parts,  the  firont  one  to  be 
kept  partially  opened,  and  the  back  one 
completely  closed,  would  not  be  an  improve- 
ment in  the  construction  of  this  species  of 
baildin«*8.    Tltlt  might  be  so  contrived  as 
more  effectually  to  guard  against  the  sudden 
access  of  cold  air,  and  serve  as  an  auxiliary 
to  the  precaution  already  suggested,,  of  hav- 
ing  the  entrance  guarded  by  means  of  an 
anti-chamber.     The  manner  of  attending 
to  the  plants  in  hot-houses  will  be  seen  un- 
der the  bead  of  Oardbniiig,  where  we 
hare  endeavoured  to  furnish  a  complete, 
bat  concise  essay  and  calendar,   and  in 
which  every  matter  of  utility,  of  ornament, 
and  of  Inxniy,  h^  been  allowed  its  due 
notice. 

HOTTONIA,  in  botany,  waier-violei,  so 
named  in  honour  of  Peter  Hotton,  professor 
of  botany  at  Leyden,  a  genus  of  the  Pen- 
tandria  Monoeynia  class  and  order.  Natu- 
ral order  of  Palms.  LysimachisB,  Jussieu. 
Essential  diaracter  :  corolla  salver  shaped  ; 
stamina  phiced  on  the  tube  of  the  corolla  ; 
capsule  one-celled.  Tliere  are  four  spe- 
cies. 

HOVENIA,  in  botany,  so  named  in  ho- 
nour of  M.  Hoven,  a  genus  of  the  Pentan- 
dria  Monogynia  class  and  order.  Natural 
order  of  Dumosae.  Rhamni,  Jussieu.  Es- 
sential diaracter:  petals  five,  convoluted^ 
stigma  trifid  ;  capsule  three -celled,  three- 
valved.  There  is  but  one  species,  vts.  H. 
dolcis,  a  native  of  Japan,  near  Nagasaki. 

HOVERING,  in  law.  shipa  of  fifty 
tons,  hideowitfa  customable  or  prohibited 
goods,  hovering  on  the  coasts  of  this  king- 
dom, within  the  Kmita  of  any  port  (and  not 
proceeding  from  foreign  parts)  may  be  en- 
tered by  officers  of  the  customs,  who  are  to 
take  an  account  of  ^he  lading,  and  to  demand 
and  tike  a  security  from  the  master,  by  his 
bond  to  his  Majesty,  in  such  snm  of  money 
ai  ahsll  be  treble  the  value  of  such  foreign 
goods  then  on  board ;  that  sach  ship  shall 
proceed,  as  soon  as  wind  and  weather, 
tod  the  condition  of  the  ship  will  permit^  on 
^  ^?7M«  to  foreign  parts,  and  siiall  hind 
thfs  gdods  in  some  foreign  port ;  the  master 
refitting  to  enter  inta  rach  bond  or  de» 
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mand,  or  who  having  given  bond,  shall  not 
proceed  on  such  voyage  (unless  otherwise 
suffered  to  make  a  longer  stay  by  the  col- 
lector, or  other  principal  officer  of  such 
port  where  the  vessel  shall  be,  not  ex- 
ceeding twenty  days) ;  in  either  of  tiie  said 
cases,  all  the  foreign  goods  on  board,  may 
be  taken  out  by  the  customhouse  officers, 
by  direction  of  the  collector,  and  properly 
secured ;  and  if  they  are  customable,  the 
duties  shall  be  paid,  and  if  prohibited,  they 
shall  be  forfeited.  The  officers  of  the  cus- 
tom may  prosecute  the  same,  as  also  the 
ship,  if  liable  to  cpndemnation,  '3  Geo.  III. 
c.  tl.  Commanders  of  men  of  war,  and 
customhouse  officers,  may  compel  ships  of 
fifty  tons,  or  under,  hovering  within  two 
leagues  of  shore,  to  come  into  port. 
6  Geo.  I.  c.  <1.  If  any  ship  or  vessel  shall 
be  found  at  anchor,  or  hovering  within 
eight  leagues  of  the  coast  (except  between 
the  North  Foreland  and  Beachy  Head) 
unless  by  distress  of  weather,  having  on 
board  foreta^n  spirits,  in  any  vessel  or  cask 
which  shall  not  contain  sixty  gallons  at 
least,  or  any  wine  in  casks  (provided  such 
vessel  have  wine  on  board)  shall  not  exceed 
sixty  tons  burthen,  or  nx  pounds  weight  of 
tea,  or  twenty  pounds  weight  of  coffee,  or 
any  goods  whatever  liable  to  forfeiture  upon 
importation,  that  such  goods  with  the  ship 
and  fiimiture,  shall  be  forfeited  ;  spirits  for 
the  use  of  seamen,  not  exceeding  two  gal- 
lons per  man,  excepted.  42  Geo.  III.  c.  82. 
^  HOUND,  a  hunting  dog,  of  which  there 
are  several  sorts,  as  the  grey- hound,  gaze« 
hound,  &c.  .  See  Can  is. 

Hounds,  in  naval  language,  a  name  given 
to  those  parts  of  a  mast-head  which  gra- 
dually project  on  the  right  and  left  side  be- 
yond the  cylindrical  or  conical  surface^ 
which  it  preserves  from  the  partners  up- 
wards. 

HOUR,  ftom,  in  chronology,  an  aliquot 
part  of  a  natural  day,  usually  a  twenty- 
fourth,  sometimes  a  twelfth.  But  the 
word  hour  has  not  always  been  of  the  same 
signification;  for  in  ancient  times  an  hour 
did  indefinitely  express  a  short  space  of  time. 
It  is  thought  too  that  anciently  the  four 
seasons  of  the  year,  wherein  the  sun  finishes 
its  annual  course,  had  the  name  of  hotiis, 
because  Horns  instituted  a  certain  year^ 
consisting  of  three  months,  and  for  this  rea- 
son the  ancients  called  spring,  summer, 
autumn,  and  winter,  hours,  and  the  year 
itself  horns:  of  which  some  footsteps  ap- 
pear m  this,  that  the  Greeks  called  their 
aunab  Hori;  and  the  writers  of  tfaemAo- 
Kk 


H0U 


becnw  they  aie  neafved  o«  the  c^  their  (pafitki ;  thefiistiB  thehMseaflife 

■pctiri;  «nd»UoiiomHal,bffmr«MJby  th»  »  the  iirFBiwrt,  wh«fc  cttarii  w 

wtroaonen.      Ih^  ate  also  difimatly  ilegree  ahowe  the  bof^Boa^  avd  theraibe- 

4rtrr-i"**^,  ^i-«*«g  tA  tii^  f— M^  rf  l«wit:theaecaiidBtfaelH«e#rfichei:lfte 

TTir— thy  thcfli   hi   difiocBt   eoMtrio.  third  thehooaeor  haotlMn:  thetenh^a 

AitnNMauoU  hoan  aie  e^rf  hoosy  reck-  the  lowest  part  of  the  besvcaiy  » the  kow 

«aed  fiwB  MOOBy  or  BwLday,  hi  a  ooo-  of  rehtaoos,  aad  the  ao^  of  the  earffa:  (fee 

tioMd  serica  of  tweofy-lbar.    Babyloanh  fifth,  the  hoaae  of  dnldrca:  the  mA,^ 

hom  are  eqaal  hours  redKOoedn  the  saaie  hove  of  health :  theaeTe■tl^  the  hoesetf 

aamier  §nm  m-fise.    The  Itallui  horns,  aaamase,  and  the  M^le  of  the  vest:  ik 

are  also  eqoal  boofs  reekoned  in  the  same  eigbth,  the  house  of  death:  thenbtbithe 

ipaaner  too»  tnm  son^ttinf.    European  house  of  piety:  the  tenth  the  hsoM  of 

hoorsare  also  eqnal  hoon,  reckoned  from  offices:  the  eieventh,  the  bone  of  fiieab: 

fludnlght;  twelfe  firom  thence  to  noon,  and  and  the  twelfth, the  hansc of  enennes. 
twelve  aw  firom  noon  to  ■ridnight.    Jew-        We  have  given  this  and  other  brief  a^ 

lfh,or  ptaaetary,  or  ancicat  honrs,  are  the  covts  of  the  amt  absnrd  of  aU  prefcsdoi 

twelfth  part  of  the  artificial  day  aad  njght,  sdences,  m  order  to  diow  the  firflr  ^ 

each  behif  divided  mto  twelve  equal  parti,  those  who  were,  in  ibrmer  CiaMS>  weifc 

Benee,  as  It  is  only  in  the  tune  oftheeqni-  enough  to  give  any  degree  ^credit  to  it 
•out  that  the  artifical  day  b  etfoal  to  the        HOUSED,  in  sea  hnsnage^  the  sitn«t>* 

night,  It  b  then  on^  that  the  boon  of  the  of  the  guns  «pw  ^^  middle  anl  ^»^ 

6^  are  etpnl  to  those  of  the  night:  At  gmKdeeks,   when  they  are  run  ia,  li' 

ether  thaei  diey  wiU  be  always  eitfier  in.  the  breach  beog.  let  down,  the  mmde  gett 

craasfav  or  decreasmg.     And  they  will  be  i^unit  the  side  above  port,    they  src 

the  morr  ar  km  unequal  accor&g  to  the  there  seeared. 
•bKqoiiy  of  the  sphere.  HOUffTONIA  a  iMtnqr,  »  «»^ 

HovnghiBf  a  popular  knid  of  chraao-  ftmn Wittiam  Houstiw,  M.D.  a  !»** 

meter,  which  serves  to  measure  the  fin  of  the  Tebmnbis  Moaogynia  dms  a»l  tf"^' 

tinie  by  the  nnnmg  of  sand  from  one  ves-  IVatfual  order  of  SteDatB.     Snbbem* 

9tii  hito  another.    Ghnses  of  thb  kind  for  Jnssieu.    EaBcathd  cbaiacter:  corolb  «■* 

half  and  quarter  houn,  and  fi>r  has  divisions  petaOed,  ftmnel  fbnu;  capsub  iip«^' 

of  time  are  much  used  At  sea.  two-celled,  two^seeded.    There  v»  t«* 

HOUSE,  faiastnd^gyydenotm  the  twelfth  ipecacs,  vis.   H.  eaeraiea»  bloe*6o«e^ 

part  of  the  havens.    The  divbion  of  the  Hourtoma;  and  H.  pmpnreapparpMp^ 

heavens  into  houses,  b  founded  iq>on  the  ed  HoastoBia,nativmof  Vkginbii^lM^' 

preteadad  inflnenoe  «f  the  stam,  wbea  land. 
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HUE  HUE 

HOUTTUYNIA  in  botuy,  so  cdM  in  leried  mi&mt  any  penoo,  or  where  any 

iMmoor  of  Mart  Hoottnyn,  M.D.  a  geam  hoe  and  cry  comes  to  a  oooitable,  iwhether 

of  the  Monoecia  M ooandria  daat  and  order,  the  person  be  certain  or  oncertafaiy  the  con* 

Natnral  order  of  PiperitsB.    Arotdeie,  Jos-  stable  may  search  sospected  ptaoet  with- 

iieo.     Essential   character:    calyx  four-  in  his  viU,  for  the  apprdiending  of  the 

leaved ;  corolla  none ;  stamens  mixed  with  felon.    And  if  the  person,  against  whoaa 

the  pistils.    There  is  only  one  species,  rir.  the  hne  and  cry  is  raised,  be  not  Ibond  hi 

H.  cordate,  it  was  discovered  in  Japan,  be-  the  constablewick,  then  the  constable,  and 

tween  Miaco  and  Jeddo.  also  every  officer  to  Whom  the  hoe  and 

HOY,  in  naval  architecture,  a  small  ves-  cry  shall  afterwards  come,  ought  to  give 

sel  fitted  only  with  one  mast.  ^  notice  to  every  town  roond  aboot  hfan,  and 

HUDSON'S  ^comjNMy.SeeCoMPANT.  not  to  one  next  town  only;  and  so  from  one 

HUDSONIA,  in  botany,  from  William  consUble  tovanother  until  the  offender  be 

Hudson,  a  geDos  of  tiie  Dodecandria  Mo-  fonnd,  or  till  Ihey  come  to  the  sea-side :  and 

nogynia  class  and  order.    Natnral  order  this  was  the  faiw  before  the  conquest.    Hne 


of  Bicorees.     Ericsp,  Jnssieu.    Essential    and  cry  also  is  good,  and  must  be  porsued, 
diararter:  calyx  five-leaved,  tnbubur;   co-    though  no  penon  oerlam  can  be  named  or 


—  ■ 
^  It 

-'^           rolla  none;  stamens  fifteen;  capanle  one  described. 

'  >*           celled,  three  valved,  three  seeded.    Tliere  HUER,  or  Htbr,  the  Icelandic  name 

-  *            IS  only  one  species,  eb.  H.  ericoides  a  na»  ibr  streams  of  heated  water,  which  are 

--«            tive  of  Virginia.  forced  with  great  violence  throngh  qier- 

t  u               HUE  and  CRY,  is  the  ancient  common  tnres  in  the  earth  by  mtenal  canses  to  tf 

d%           law  process  after  folons,  and  soch  as  have  great  height,  in   tet  wretched   Island. 

•V            dangerously  wounded  any  person,  or  asaanlt-  Numerous  as  are  the  phenomena  of  natnrei 

^3            ed  any  one  with  intent  to  rob  him.    And  there  is  none  more  capnble  of  exeiting  asU^ 

it  has  received  great  countenance  and  an*  nisbment  and  admiration  ten  the  hner. 

thority  by  several  acts  of  parliament.    In  These  grand  fonntams  fiir  exceed  the  most 

any  of  these  cases,  the  party  grieved,  or  any  celebrated  attempU  to  rival  them,  by  many, 

other,  may  resort  to  tbe.constable  of  the  very  many  fathoms,  exclusive  of  possessing 

tUI  ;  and,  1st,  give  him  such  reasonable  the  property  of  increasbg  their  beantifol 

assurance  of  the  fact  as  the   nature   of  effect  by  the  discharge  of  steam  m  vastNro* 

the  case  will  bear  I  9.  If  he  know  the  name  fannes,  afaaost   resembling   fleecy  donds. 

of  him  that  did  it,  he  must  tell  the  con-  The  heat  of  the  water  of  the  different  fbun* 

•table ;  S.  If  he  know  it  not,  but  cwa  de-  tains  varies  considerably,  the  fluid  flowihg 
ecribe  him,  he  must  describe  him,  his  per- ,  gently  from  some,  and  spouting  upwards 

•00  or  his  habit,  or  hb  house,  or  such  dr-  from  others  in  an  actual  state  of  boiliB«. 

cuBMtanccs  as  he  knovrs,  which  may  con-  Those  which  have  the  properties  of  com- 

dnce  to  the  discovery  $  4.  If  the  thmgbe  monspring;^  except  in  their  heat,  are  called 

done  in  the  night,  so  that  be  knows  none  hug,  or  a  bath ;  the  heat,  thou|^  uwqual, 

of  these  circivDstances,  he  must  mention  was  never  known  to  be  leas  than  188  of 

the  number  of  persons,  or  the  way  they  Fhhrenheit^  thermometer,  and  Dr.  Von 

took;  5.  If  none  of  aU  these  can  be  dis-  TVoO  found  the  water  at  Langaraas  188, 

covered,  as  where  a  rebbeiy,  or  buighry,  1^1,  and  19S.    At  Geyser,  Reyknm,  amf 

or  other  fidony  is  committed  in  the  night,  Laugarvatn,  fit. 

yet  they  are  to  acquaint  the  constable  with  It  is  not  unusual   to  find  the  fringe 

tiM  fhct,  and  desire  him  to  search  hb  town  dosed  hi  some  places,  widi  others  opened 

|br  suspected  persons,  and  to  make  hne  near  them;  and  there  are  traces  of  hnera 

nnd  cry  after  such  as  may  prebab^  be  without  a  drop  of  water  in  their  vicinity. 

•B^MCted,  as  being  persons  vagrant  in  the  OUtaen  asserts,  that  a  boer  bunt  fordl  at 

anme  night ;  for  many  circumstances  may  Reikakio,  in  1753,  forty-two  feet  in  breadth, 

Imppen  to  be  usefid  fbf  discovering  a  male-  eighteen  in  deptii,  and  at  three  hundred, 

foctor,  which  cannot  at  first  be  found  out.  in  dbtaace  from  a  spring,  which  had  bees 

For  the  levyfaig  of  hne  and  cry,  although  overwhdmed  by  afidl  of  the  ai^omingsoa. 

it  b  a  good  coarse  to  have  a  Justice's  war-  T^ie  water  thus  nnpeded  in  ita  pragiesa 

mat,  where  tiase  vrill  permit,  in  order  to  occasioned  convulsive  motiore  in  the  earth, 

prevent  causeless  hue  and  cry;  yet  it  b  and  loud  explosions  were  heard  by  the 

not  necdtaaiy,  nor  alvrays  convenient;  for  inhabitants  before  the  iropriioBed  stream 

the  feleo  may  escape  before  the  warrant  obtained  a  vent, 

bo  obtdsad.     And  npoD  hne  and  ery  Hie  apertans,  thrangh  wUcb  the  water 
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emch  is  corered  by  a  rongh  stalactic  crust,  upoatcd  wafer  to  the  height  of  one  or  two 

and  the  latter  is  nine  fl^ct  higher  than  the  yards  each  time.**    The  eentlemen  present 

aperture.  thonght  it  possible  to  close  the  moutli  of 

The  water  has  not  been  known  to  ascend  this  hiier  witii  stones,  and  made  the  experj- 

Tcgularly  in  a  continued  stream,  b«t  in  sud-  ment,  bnt   tlie  water  removed  the  wliolc 

den  impnlses  after  ratljer  long  intervals  of  from  the  apertnrc,  and  threw  them  in  a  cir- 

qniet.    The  inhahitanU  of  the  neighbour-  cle  ronnd  it,  afterwards  goshiog  forth  with 

liood  assert,  that  the  ascent  is  hi;>hcr  in  its  original  freedom. 

eold  bad  weather  than  at  other  tiroes,  and  l*he  waters  of  these  large  sprin*2;s  were 

they,  and  other  observers  affirm,  that  it  is  violently  heated,  and  seemed  slightly  iro- 

elevated  sixty  fathoms  tiiough  without  any  prcgnated  with  sulphur,  though  perfectly 

means  of  deciding  beyond  mere  conjecture,  clear  and    pure   in  other  respects ;  some 

indeed,  the  method  adopted  by  Dr.  Von  others,  less  considerable,  near  them,  were 

Troil  and  bis  friends,  to  ascertain  the  height  thick  and  turgid,  as  if  mixed  with  chiy.    A 

to  ivhich  tlie  water  ascended  on  tlie  21  st  of  third  class  presented  the  dtiid  as  white  as 

September,  177$,  was  equally  fallible  ;  they  milk,  and  a  fear  force  their  way  tlirongh 

aupposed    the    gieatest    elevation  to  be  the  earth,  heated  to  a  red  glow.  .Near 

only  sixty  feet.     The  gentleman  alluded  most  of  the  springs  afe  batlis,  frequented 

to,  mentions,  at  thirty -five  minutes  after  by  the  natives,  some  of  which  are  dry,  and 

twelve,  they   heard  three  distinct  noises,  for   sweating.     The  vapour  is   collected 

like  tlie  discharge  of  cannons,  in  the  sob-  into  those  tlirough  fissures  in  the  earth,  and 

terraneous  caverns  whence  the  spring  bsnes,  the  thermometer  rose  from  57  to  93  on 

which  were  followed  by  a  trembling  of  the  introducing  it  into  the  open  hut  used  for 

earth  and  an  immediate  rise  and  fall  of  the  ,this  purpose. 

water  in  tlie  bason.    At  eiglit  minutes  after  As  it  is  not  onr  present  intention  to  no- 
two  the  water  flowed  over  the  border  of  tice  tliose  heated  springs  which  are  impref;- 
the  bason  i  at  fifteen  minutes  after  three  nated  with  mineral  substances,   we  shall 
several  subterraneons  noises  were  heard,  refer  to  Mineral  waters  for  an  account 
bnt  not  so  loud  as  the  first;  at  forty-three  of  them.    Tlic  Island  of  Ceylon  fumislies 
minutes  after  four  the  water  mslied  vio-  aninstanceof  hot  springs  under  the  class  of 
Icntly  over  the  edje  of  the  bason  for  about  tlie  huers  of  Icehnd.  except  that  no  volca- 
a  minute;  at  fortynine  mnrates  after  the  nic  canse  exists  sufficiently  near  them  to 
last  named    hour,    many  loud  explosions  force  the  water  out  of  the  earth  with  vio- 
were  heard,  as  if  near  the  source  of  the  fence.    At  Cannia,  about  six  miles  north- 
sprhig,  and  the  ridges  of  rocks  in  the  vici-  west  of  Trincomallee,  are  sk  wells,  built  of 
nity ;  after  this  great  eflTort  the  water  be-  stone  and  mortar,  in  squaie  and  circular 
came  comparatively  quiet.  forms,  generally  about  four  feet  deep,  and 
The  impelling  power  within  the  earth  is  lets  than  two  in  circumference,  which  are 
very  great  at  Geyser,  and  is  sufficiently  so  inclosed  by  a  stone  wall  six  feet  high,  and 
to  prevent  stones  from  sinking  that  are  contain  the  superior  springs,  tliough  tliere 
thrown  into  the  aperture ;  on  the  contrary,  are  others  in  the  ueighbouriiood  in  their 
the  force  of  the  water  carries  them  up  with  natural  sUte.    In  each  the  water  is  refresh- 
it  to  a  considerable  height.  We  shall  conclude  mg  and  pleasant  to  the  ta«tc,  and  air  is 
onr  account  of  these  Icelandic  springs  m  continually  rising  to  the  surface  in  bubbles, 
the  words  of  the  Doctor.    •*  ^Vhen  the  ba-  accompanied  by  steam.    The  natives  of  the 
son  was  full  of  water,  we  placed  ourselves  inland,  and  of  the  adjacent  coast  of  India, 
before  the  snn  in  Mch  a  manner,  tliat  we  delight  to  b^tlie  in  tliin  water,  and  seating 
coold  see  our  shadows  in  the  water,  every  themselves  by  the  sides  of  the  wells,  they 
one  observed  round  the  shadow  of  his  own  hide  the  warm  fluid  in  earthem  or  brazen 
bead,  tliongfa  not  ronnd  the  beads  of  others,  vessels,  and  pour  it  over  their  heads  for 
a  circle  of  almost  the  same  colours  .which  hours  together.    Either  imagination,  or  tlie 
compOM!  tiie  raint>ow,  and  ronnd  this  ano-  inherent  qualities  of  the  water,  produce 
ther  bright  drcle :  tliis  most  probably  pro-  benefit  to  tliose  who  use  it  in  cases  of 
eeeded  from  the  vaponn  exhaling  from  the  strains,  bmises,  or  rheumatisms ;  or  possi- 
wster.    I  remember  to  bave  seen  some-  b'y  (he  warm  tMth  may  accomplish  the 
thing  similar  to  it  wlien  travelling  in  the  cure,  as  it  appears  from  the  following  ana* 
summer,  particularly  in  tlie  meadows. .  Not  lysis,  made  by  Tliomas  Christie,  Esq.  sur* 
fkr  from  this  place,  another  spring,  at  the  geon  of  the  80th  regiment,  that  there  are 
foot  of  the  neighbouring  ridge  of  rocks,  very  few  proofE  of  the  incorporation  of  mi- 
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Mtal  Mbttuoet  with  the  wiAer,  vhidi  was  soliitioa  of  sihre^  m  mtrooB  tdd,  tome  pre- 

inieited  in  the  Madras  Gaaette,  1799,  and  cipitate  of  lona  ooniea  was  prodnced  ;*  tbia 

snbseqaeatl^  in  Mr.  Cordiner's  descriptioo  shows  it  to  contain  i  very  small  portion  of  sea- 

of  Cejlony  wfacnee  tlie  above  aocoont  of  salt,  bot  not  more  than  the  common  water 
the  spriqgs  was  derived.  **  The  hot-wells  of   of  Trincomallee,  upon  which  the  solntion  of 

Gannia  are  of  different  degrees  of  heat;  silver  had  the  same  cflect,  with  this  difler* 

they,  however,  evidently  roinmnnicatc^  for  ence,  that  the  precipitate  from  the  watier 

the  water  in  idl  of  them  is  at  an  equal  dis-  bf  the  hot-wells  was   blackest,  ^pirohMy 

tanee  from  the  smftoe  of  the  gionndy  and  from  the  impregnation  of  iron*    'Ihese  cz- 

a  body  immerMd  in  one,  raises  the  hei[|bt  periments  were  made  at  the  welLs  with 

pf  the  water  in  |he  othen.    As  the  water  water  from  those  of  the  highest  and  of  the 

also  from  the  n^  welb  exhibits  the  same  towest  tempeiatiire,  on  the  4th  of  Jnlj, 

chemical  phenomena,  there  can  be  little  1798,  when  the  heat  of  the  atmosphere  was 

donbt  that  they  all  proceed  from  the  same  at  91  degrees.    They  were  also  rq>eated 

spring.    On  *«miiimg  the  heat  of  the  dif-  opon  the  water  after  it  was  brooght  to  Trin- 

lerent  wells  with  great  attention,  it  was  comallee  with  the  same  effect   From  theni 

Iband  thatHhey  varied  from  98°  to  106°  (  it  would  appear  that  the  hot-wells  of  Gaums 

of  Fshrenheifs  thermometer,  neariy  in  pro-  possess  few  mineral  qualities,  or  indeed  any 

portion  to  theur  difierent  depths.    Bubbles  vutue  besides  their  heat,  which  is  of  a  tem- 

pf  afar  are  seen  to  rise  from  the  bottom  of  perature  not  nnfiivonrable  for  hot  batluns. 

the  wells,  and  it  vras  therefore  conceived  For  many  complaints  also,  the  drinking  of 

that  the  water  might  be  addnloos,  and  ini-  hot  water  b  recommended,'  and  lor  this 

pregnated  arith  &Eed  air.    It  was  found,  purpose,  as  well  as  for  bathing^  a  hot  spiiqg 

however,  that  the  water  did  not^sparkle  in  is  prefeiable  to  water  heated  artiilrially* 

a  glan  more  than  common  water,  nor  did  because  it  is  always  of  a  fixed  degree  of 

it  turn  a  vegetable  colour  red ;  and  on  fill-  temperature."    , 

ing  a  hrge  case  bottle  with  the  water,  and       It  is  extremely  probable  that  an  sinalysb 

tying  an  empty  wet  bladder  to  the  month  of  the  water  from  the  fauers  of  ledaaid, 

of  it,  it  was  found,  after  shaking  a  long  would  produce   neariy  the  same  resalt, 

time,  that  no    aur   vras   disengaged.     It  whence  it  may  be  safely  condnded,  that 

would  therefore  appear  diat  the  water  is  not  the  vrater  is  suddenly  heated  in  its  paiiim^n 

impregnated  with  any  uncommon  quantity  through    the  fissures   or   caverns  of  the 

pf  air ;  but  that  the  bubbles  are  merely  earth  by  its  approach  to  volcanic  fires,^  mmd 

common  air  disengaged  firom  the  water  by  that  its  properties  are  exactly  the  aune 

the  heat.    As  the  air,  however,  might  be  with  those  of  the  springs  wliich  flow  frnss 

collected  vrith  a  proper  apparatus,  its  qua-  ^^  bases  of  hills  in  a  perfectly  cold  state* 
lity  may  be  easily  ascertained.    The  water       HUGONIA,  m  botany,  so  named  in 

has  nothing  pecidiar  in  its  colour,  smell,  or  memory  of  Augustus  Johamies  de  H^go,  a 

ta^te.    It  is  not  crude  or  hard,  for  it  dis-  genus  of  the  MonaddpbU  Decandria  dtasm 

solves  soap  easily  and  perfectly.    It  con-  and  order.    Natural  order  of  CohimniAne, 

turn  no  solphnrons  principle,  for  a  piece  Malvaceae,  Jnssieu.    Essential  character: 

of  polished  ^ver,  vrhen  immersed  in  It,  five-styled;  corolla  five-petalled;  drape  with 

contracted  no  rust  nor  dark  colour.     It  •  striated  nut.    There  is  bot  one  speciea; 

contains  no  add  or  alkali  in  a  disengaged  V**-  ^  myataz,  a  native  of  the  East  Indiea. 
ftate,  fi>r  OB  mixing  a  ddicate  vegetable        HUGUENOTS,a  term  of  contempt,  firat 

colour  with  it,  no  change  to  a  green  or  red  given  to  the  Frendi  protestants  in  the  yesr 

colour  was  perceptible.    The  water  does  1560.    The  origm  of  this  term  is  nitach  in* 

not  contain  aiiy  sdenite,  or  earthy,  or  alka-  yolved  in  obscurity ;  and  various  attempts 

eie  inatt^,  combined  vrith  ritriolic  acid,  have  been  made  to  account  for  it,  and  fiv 

r  on  adding  a  solntion  of  mercury  in  ni-  its  application  to  the  fiiends  of  the  reformed 

trons  acid  to  it,  no  sediment  was  deposited,  churdi  In  France.    Some  fuppose  the  iq»- 

nor  does  it  contam  any  earthy  matter  in  pellation  of  Huguenots  was  derived  fitma 

combination  with  marine  acid,  nor  any  cop-  Hognon,  a  w^fd  used  in  Toarain,  signilying 

per,  nor  smc,  for  on  mixiiig  mineral  and  persons  that  vralk  during  the  night  ifaioin 

volatile  alkalies  with  the  water,  no  precipi-  in  the  streets,  and  that  it  was  applied  to  the 

late  was  formed.  Gn  mixture  vrith  a  decoc-  French,  Protestants  in  consequence  of  their 

|ion  of  galls,  the  water  acquired  a  blackish  makiog  choice  of  that  season,  in  order  ta 

tloge,  which  shews  it  to  be  slightly  impreg-  avoid  persecution,  in  wldch  to  perform  pab- 

Bftt^  with  uoo.    Qfl  a  nux^ore  with  a  lie  woiahip.    Gthen  agahi,  beUeve.  thai 


HUGUjENOTS. 

tem  ttwtt  itB  origin  to  the  mme  oTa  n^ai  to  Sfom  to  MHgr  crittM  to 

•oppoiedliobgDbliiHColMkiiigHagoOtttet  tlioaght  0%  of  hmylai^  all 

was  laid  to  waadar  aboat  tlie  •tneti  at  obKviM^  aod  of  baaing  all  woandi.    Tin 

XouiB  daring  the  night-tuna,  and  that  the  nbeolnto power  wai  aaployed  onl^faipto- 

w^Cormtd  weiecthe  disdplM  of  tfaii  noctaiw  Botfay  pwwperity  in  the  •tato,  and  the  fUU 

mlmoiaKh,    Bnt  the  oMtt  prabaUe  con-  dty  of  every  hidivfahnL    The  Sonan  Oi- 

Jeetmeaeent  to  be»  that  this  term  owetito  thoiie  rdigien  rcananad  dominant  ;hntllA 

origin  te  an  eiieneoni  pronandatlen  hy  the  Amooi  edict  ofNmitet  cdbeed  intolerinBai 

French  of  the  Gennan  word  Eidgnomen,  and  aootlwd  the  irritation  of  the  oonqncrad 

which  tignifietMem/cKMOfy  oref^fidinin.  party,  to  whom  Kberty  of  oontciwee  and  a 

Xliis  had  been  ori^aalfy  the  naaM  of  that  political  eiirtance  were  lecnred. 

part  of  the  infaahitanU  of  Geneva  who  en-  The  edict  of  Nantai  coaimed  to  tfaa 

tared  into  an  alttmco  with  the  Swim  em-  ProteHanti  all  the  fiivonia  that  had  ever 

tone,  in  order  to  maintafai  their  libertim  been  gnnted  to  them  by  Henry  IH.    To 

agwmttbetynnniealalteniptiefaMrietllL  thcM  privUegci  othen  wen  aba  added; 

Duke  of  Savoy.  Ibme  valiant  conlederatm  tach  m  a  free  adnnrien  to  aU  caiptey- 

were  called  ^gnote,  and  ftom  thenoe  it  it  meats  of  timt,  bononr^  and  profit    These 

not  at  all  anlahe^  was  derived  the  ward  ynte  nd  politic  regnlatioas  were  peiftetly 


Httgacnoti.  mtiifiwtory  to  good  sense  and  eqaity :  they 

To  vrhalevar  canm  this  tcim  owes  its    were,  however^  not  enough  Ibr  AnatieiBm: 


origin,  it  is  certain  that  the  CMsthms  of  the    it  made  seveml  attempts  on  the  mvionr  of 
FVcnch  Ptotestant  chnrchmi  vrhidi  it  wm    Vamtm,  aad  at  length  sncceeded  in 


to  desigpMie,  soiered  most  severely    naling  hfan.     Fhim  tins  mefamciioiy  day 
Itom  the  permeations  vrideh  at  that  time,    (Blay  t4|  1610)  the  traobles  of  the  Hagno- 


and  after  tlie  revocation  of  the  edict  of  mrts  began  to  be  renewed.    Afau'nied  at  tUb 

Nantes,  rsged  vrith  desolating  Airy  both  in  intrigoea  that  arere  peqietnally  worlui% 

France  and  otiwr  eonntries.    The  connto*  against  their  rights  and  bbertaes,  they  at^ 

and  snpport  of  amny  princes  of  the  took  ap  arms,  tat  were  saeceisfidly  opposed 


loyal  bloodt  and  of  several  of  the  nobittty,    by  RicheUeo.  The  govcrnmeDt  socceeded 
notmve  tbe  Hngnenots  fkom  safeiag    in  rendering  in  anthority  absohite ;  and  fius 


tions  and  discontents  agitated  and  distarbed 
itself,  which  hMi  beea  granted  them  by    the  two  parties  in  no  small  degree.    These 


Henry  IlL  hi  the  year  1576,  proved  the     discontents   continned  to  hicrcase   natil 
ofa  most  terrible  dvil  war.  The    the  reign  of  Lools  XIV.    This  erobltioo^ 


prattgate  Hoase  of  Chuse,  urged  by  the  weak,  and  credaloos  prince  wm  penoaded 

widwd  aad  cmele^ggestions  of  the  Roman  vrhdilyto  revoke  the  edict  of  Nantes,  which 

pontiA,  did  wfaetever  lay  in  iu  power  ta  had  been  long  openly  violated.    TUs  wm  a 

destroy  the  royal  Ikmily,  and  tomlly  min  deplorable  epocha  for  the  Hngnenots.  They 

the  Protestant  reformatipn;  vrhile  the  Ho-  were  not  only  expelled  the  parihunent,  and 

guenots,  impired  vrith  the  spirit  of  loyaltf,  deprived  of  all  their  civil  and  religioos  11- 


andanol>le  rsligpoos enthasbsm,  fonghim     berties;  bat  maltitndes  of  thamost 

of  tbelr  foith  and  their  sovereigns    trions  lamilies  in  France  vrere  redaced  to 


with  varions  soecess.    The  deeds  of  horror,  lieggary.  They  vrere  harassed  fai  all 

which  (theee  commotions   prodneed,   are  of  ways.    Eight  hnndred  thousand  persoaa 

scarcely  eaceeded  by  any  thmg  we  find  re-  (Voltaire  mys  five  liondred  thonsud)  left 

corded  m  the  amwh  of  asnrder  and  pene-  the  kingdom,  and  fied  faito  other  countries, 

cation.  Tbe  dvil  vrar  to  wbkh  we  are  here  vrhere  their  deseendsnts  are  still  to  be  met 

aHnding  raged  nearijr  siaty  yean,  daring  with,  and  vriiere  they  have  carried  prosp^ 

which  there  were  destroyed,  according  to  rity  to  the  pre^ndice  of  their  own  aivaSi 

PidfcmiBrf,a  nnBien  of  people;  one  hnO'  country.    Such  of  these  aafortnnatepeopll 

dred  end  fifty  milionsofmoiiey  were  spent:  as  remirfaedfai  France  lost  all  civil  mdsienei^ 

nine  dties,  foor  hundred  viltages,  twenty  vrere  pursued  vrithont  rendssion,  wltbant 

Aanmnd  changes,  two  thousand  monos-  pUv, and  like  vrild  beasts;  their  blood  ft<^ 

iBtics,  aad  tm  thomand  houses,  vrere  burnt  qoently  streamed  udder  die  steel  of  the  eai^ 

or  laid  tevel  vrith  the  ground.    Those  ter-  cotioner  or  of  the  soldiery.    TUslmt  en. 

ribie  devnstttionsfrera  at  length  stopped  by  plosion,  hovrover,  at  length 

the  hand  of  Providence,  vrhidi  placed  mdbrtanatn  Loais  tte  XVL 
Hcasy  IV.  on  the  throne  of  France,    This 

prince,  vrho,  thongbbe  hMi  so  nmnyont*  hid  not  been  imdmd  lih— an  by  nlmfa 


HUL 

dare  of  Cfttboltcirai;  bot  hhomd  to  heal 
jdl  their  wpnnds,  when  fhe  stonn  arose,  of 
^bich  he  was  one  of  the  first,  and  the  nMMt 
ilfantrions  of  the  victims.  It  ought  erer  to 
be  remembered,  to  the  honour  of  this  no- 
happy  monarch,  thkt  he  paid  no  attention 
'to^tbe  intolerant  and  disgncefiil ''  Memoire 
.de  V  Assemble  f^enerale  do  clerg^,"  in  1 780, 
against  the  reformed.  During  his  rei|^  a 
Jaw  was  past,  wliidi  gave  to  his  non-Roman 
Catholic  subjects,  as  tiiey  were  denominat- 
^,  aU  the  civil  advantages  and  privileges  of 
their  Roman  Catholic  brethren.  From  that 
period  the  situation  of  the  Fkiench  protea- 
tantB  (for  the  obnoxious  term  Huguenota 
seems  to  have  been  almost  laid.aside)  iias 
been  tolerably  happy.  But  what  seems  to 
have  given  a  stability  and  respectability  to 

'  the  French  Protestants,  are  the  decrees 
which  have  been  passed  in  their  ftvour  by 
the  present  Emperor  of  France.  On  Sun- 
day the  9th  of  August,  1807,  the  consbtory 
of  the  Protestant  church  being  admitted  to 
4m  audience,  their  president,  M.  Manon, 
addressed  the  Emperor  in  a  speech  of  consi- 
derable eloquence,  iu  which  he  gratefully 
acknowledged  his  protection  and  care  of 
them  ^  a  religions  body;  and  declared  that 
the  roofs  of  their  temples  shall  ever  resound 
with  praises  for  such  isignal  favours  as  they 
eqjoy  under  his  auspices.  His  speech  was 
answered  in  the  most  gracious  and  cordial 
manner.    The  following  expressions  in  it 

'  are  remarkable :  **  I  accept  ^e  blessing  and 
the  congratulation  of  the*  consistoiy.  Tou  - 
owe  me  no  obligation ;  I  wish  not  men  to 
think  themselves  indebted  to  me,  because 
Xhave  been  merely  just.  Conscience  is  not 
withm  the  jurisdiction  of  human  laws.  I 
guaiantee  to  you,  for  myself  and  my  succes- 
sors, not  only  the  intendance,  but  also  the 
perfect  freedom  and  inviolability  of  your 
worsl»ip.  Tlie  Protestants  have  always 
proved  themselves  to  be<good  citizens,  and 

idthful  subjects  of  tlie  Uiw.  'Ftiough  I  do 
not  profesa  their  religion,  tell  them  that  I 
place  them  in  the  circle  of  my  best  friends  I** 
.  Thus  are  the  once  despised  and  persecut- 
ed Huguenots  raised  from  situations  of  suf- 
fering and  wretchedness  to  that  rank  in  so- 
ciety which  is  ^e  unalienable  right  of  every 
honest  man,  be  his  religious  principles  what 
they  may. 

HULK,  in  sea  langnage,  a  name  given  to 
any  old  vessel,  laid  by  as  unfit  for  service. 
In  the  royal  ports  they  are  used  for  the  ac- 
commodation of  a  ship's  company  while 
their  own  vessel  is  in  dock  under  repair.  - 
HULL^  in  the  sea  buigoage,  la  the  main 
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body  of  a  ship,  without  either  asasts,  yards, 
aalls,  or  rigging.  Thus,  to  strike  a  boll  in  a 
storm  is  to  take  in  her  sails,  and  to  lash  the 
helm  on  the  lee  side  of  the  ship ;  and  to  Italic 
or  lie  a  hull,  is  said  of  a  ship,  whose  sails  sve 
thus  taken  in,  and  helm  ladled  a-lee. 

HUMANITIES,  m.  the  plural,  signify 
grammar,  riietoric,  and  poeti^»  known  bj 
tlie  name  of  Uierm  hMmtnnm-€9 ;  for  teachisi|^ 
of  wliich,  there  are  professors  in  the  univer- 
sities of  Scotland,  call^  hnmanists. 

HUMERUS,  in  anatomy,  the  upper  port 
of  the  arm,  between  the  scapohi  and  elbow. 
See  Anatoht. 

HUMIDITY.    See  HTCROKVnii. 

HUMMING  Wrd.    See  Trochilus. 

HUMULUS,  Aofs,  in  botany,  a  genus  of 
the  Dioecia  Pentandria  dass  and  order. 
Natural  order  of  Scabridte.  Urtioe,  Jo^ 
sieu.  Essential  character :  m^  calyx  fire- 
leaved;  corolla  none:  female,  calyx  one- 
leafed,  spreading  obliquely,  entire ;  corolfas 
none ;  s^les  two ;  seed  one,  withm  a  leafed 
calyx.  There  is  but  one  species,  m.  H.  Iw- 
pulns,  HOPS,  which  see. 

HURA,  in  botany,  a  genus  of  the  Mo- 
noecia  Moaadelphia  chKs  and  order.    Na- 
tural order  of  Tricoccst.    Enphbrbie,  Jna- 
sien.  Essential  character :  male,  ament  km^ 
bricated ;  perianth  tmncated ;  corolla  none ; 
fihunents  cylindrical,  peltate  at  the  tip,  sor- 
rounded  by  veiy  many  anthers  in  pairs :  fe- 
male, calyx  and  corolla  none;  style  fimnel- 
fonn;  stigma  twelve^cleft;  capsole  twdve- 
eelled;  seed  one.    There  is  but  one  ipe- 
des,  viz,  H.  crepitans,  sand-box  tree,  lliia 
grows  naturally  in  the  Spanish  West  In^ 
dies,  from  whence  it  has  been  introduced 
into  the  British  colonies  of  America,  where 
some  of  the  plants  are  preserved  by  way  of 
curiosity.    It  Is  about  twenty-four  feet  in 
height,  dividing  into  many  branches,  wUcii 
abound  w}th  a  milky  jnice.    The  ftmt  ia 
very  curious  in  its  structure ;  and  the  tiee» 
when  it  grows  well,  is  spreadmg,  and  some- 
times casts  a  shade  ferty  feet  in  diameter  $ 
from  the  quickness  of  its  vegetation,  ita 
parts  are  of  so  loose  a  texture^  that  a  load 
clap  of  thunder,  or  a  sadden  gnst  of  wind, 
frequently  causes  the  largest  boughs  to  snqp 
asunder ;  the  trunk  is  of  fittle  use,  excqit 
for  fire-vrood. 

HURDLES,  m  fortification,  twigs  of  wit- 
lows  or  osiers  interwoven  dose  together, 
sustained  by  long  stakes,  and  usually  bKlcn 
with  earth.  Hurdles,  called  also  days,  are 
made  in  the  figure  of  a  long  square ;  the 
length  being  five  or  six  feet,  and  the  breadth 
three,  or  three  and  a  half:  the  doser  they 
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.BTt  wovHif  tii«  better.    They  ierte  to  reii-  wife  dnrini;  the  coveitnre,  n^r  any  esttte  or 

der  batteriet  tinn,  or  to  consolidate  the  pat-  interest  to  her, nor  enter  into  covenant  with 

iage  over  mnddy  ditchini :  or  to  cover  tra-  her;  hot  he  may,  by  hit  deed,  covenant 

vertea  and  lodgments,  for  the  defonce  of  tiie  with  others  for  her  nse,  as  for  her  jointnre, 

workmen,  against  the  fire-works,  or  the  or  the  like;  and  he  may  f^ve  to  her,  by  de- 

stones  that  may  be  thrown  against  them.  vise  or  will,  bccaose  the  devise  or  will  does 

HoRDLBf,  in  hasbaudry,  certain  (fames,  not  take  effect  till  after  Iris  death, 

made  either  of  split  timber,  or  of  liasdrods  All  deeds  executed  by  the  vrife,  and  acts 

wattled  together,  to  serve  for  ^tes  in  in-  done  by  her  during  her  coverture,  are  void ; 

closores,  or  tomake  slieepfolds,  &c.  except  a  fine,  or  the  like  matter  of  record, 

HURJtICANE,  a  farions  storm  of  wind,  in  wluch  case  she  must  be  solely  and  se- 
owing  to  a  contrariety  of  wmds.  8ee  arti-  cretly  examined,  that  it  may  be  known, 
cle  Wmii  and  Wrirlwind.  Hurricanes  whether  or  not  her  act  be  voluntary.  A 
are  frequent  in  the  West  Indies,  where  tliey  wile  is  so  much  fiivoured,  in  respect  of  that 
make  terrible  ravages,  by  rooting  up  trees,  power  and  authority  vrfaich  her  husband  has 
destroying  bouses  and  shipping,  and  the  over  her,  that  she  shall  not  suffer  any  pn- 
like.  Tlie  natives,  it  is  said,  can  foretell  nislnnent  for  committiog  a  bare  tfaefk,  in 
hurricanes  by  the  following  prognostics :  company  with,  or  by  coercion  of  her  hus» 
1'.  All  hurricanes  happen  either  on  the  day  band ;  but  if  she  consmat  a  theft  of  her  own 
of  the  full,  change,  or  quarter  of  the  moon,  voiuatary  act,  or  by  the  bare  command  of 
t.  From  the  unusual  redness  of  the  sun,  the  her  husband,  or  be  guilty  of  treason,  mui^ 
great  Jtillness,  and  at  ihe  same  time,  tnrbn-  dar,  or  robbery,  in  company  with,  or  by 
lence  of  the  skies,  swelling  of  tiie  sea,  and  coercion  of  her  husband,  she  is  punishable 
the  like;  happening  at  the  change  of  the  as  much  as  if  she  were  sole ;  because  of  the 
moon,  .they  conclude  there  vHll  be  a  hnrri-  odiousneu  and  dangerous  consequence  of 
cane  next  foU-moon ;  and  if  the  same  signs  these  crimes.  By  marriage,  the  huslMmd 
be  observed  on  the  foil  moon,  they  may  ex-  hath  power  over  his  wife's  peiaon ;  and  the 
pect  one  next  new  moon.  As  to  the  cause  courts  of  law  still  permit  a  husband  to  i^ 
of  hurricanes,  titey  undoubtedly  arise  from  strain  a  wife  of  her  liberty,  in  case  of  any 
the  violent  sttnggle  of  two  opposite  winds.  groM  misbehaviour ;  but  if  he  threaten  to 
Now  as  tlie  wind  l^etwtxt  the  tropics  is  ge«  kill  her,  &c«,  she  may  make  him  find  surety 
oerally  easterly,  and  upon  the  sun*fe  going  of  the  peace,  by  suing  a  vnrit  of  smppHemi 
back  Irom  the  northeni  tropic,  the  western  out  of  Ghanoery*  or  by  preferring  articles 
winds  pour  down  with  violence  upon  those  of  the  peace  against  him,  in  the  court  of 
.parb,  the  opposition  of  these  contrary  King^s  Bendi,  or  she  may  apply  to  the  sp^ 
winds  cannot  fhil  to  produce  a  hurricane,  ritual  court  for  a  divorce,  on  account  of  em* 
Hurricanes  shift  not  through  all  the  pointa  tity.  The  husband,  by  marriage,  obtains  a 
of  the  compass,  but  begin  always  vrith  a  frMfaold  in  right  of  his  vrife,  if  he  takes  a 
north  wind,  veer  to  the  east^  and  then  worhan  to  wife  that  is  seiaerl  of  a  freehold ; 
cease;  and  their  shifting  between  these  and  he  may  make  a  lease  thereof  for  twenty- 
two  points  is  so  sudden  and  violent,  that  it  one  yean,  or  three  Uvea,  if  it  be  made  ao- 
is  impossible  for  any  ship  to  veer  vrith  it ;  cording  to  the  statute,  St  Heniy  VIIL 
whence  it  happens  that  the  saib  are  carried  c  28.  The  husband  also  gains  a  chatiel 
away,  yards  and  all,  and  sometimes  the  real,  as  a  tenn  for  years,  to  dispose  of,  if  he 
masts  themsehts  wreathed  roand  like  an  please,  by  grant  or  lease  in  her^e-time,  or 
ooier.  by  surviving  her :  otherwise  it  remains  with 

HUSBAND  and  WIFE,  usually  termed  the  wife;  and  upon  execution  for  the  hna> 

baron  and  feme,  are  one  penon  in  hiw  ;  baad^s  debt,  the  sheriff  nny  sell  the  term 

that  is,  the  very  being  or  legal  existence  of  during  the  life  of  the  wife.    The  husband 

the  woman  is  suspended  during  the  marri-  also,  by  the  marriage^  hath  an  absolute  gift 

age ;  or,  at  least,  is  incotporated  and  consoli-  of  all  chattels  personal,  in  paasession  of  the 

dated  into  that  of  the  husband,  under  whose  wife  in  her  own  right,  whether  lie  sunrivea 

wing,  protectioo,  and  cover  she  performs  her  or  not.    But  if  these  chattels  personal 

tveiy  thing;  she  is  therefore  called,  in  our  are  choses  in  action,  that  is,  things  to  be 

hiw,  (French,)  a  feme  covert,  that  is,  under  sued  for  by  action,  as  debts  by  obligation, 

the  protection  and  in6aence  of  her  has-  contract,  or  the  like,  the  hoslMuid  shall  not 

band,  he^  baron,  or  lord ;  and  her  condi-  have  them,  unless  he  and  his  wife  recover 

tion,  during  her  marriage}  is  caQed  her  co-  them, 

vwtue.    A  nan  cannot  gnuat  huuls  to  his  By  custom  in  liondon,  a  wife  may  carry 
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4m% aepinte trade;  and  it  loeli,  it  Kible  citiei  and  towuy  a»  York,  linoolo, 

to  Uw  •tatutat  of  banknipt^y  wilh  respect  also  have  bad  a  court  of  the  nine  bub 

to  the  goods  In  such  separate  trade,  with  HYACINTH,  in  mineralogy,  a 

which  the  husband  cannot  intermeddle.    If  of  the  lircon  genus:  the  colour    is  red 

the  wife  is  indebted  before  marriage,  the  which  passes  throagh  ¥arious  sbadea  imU» 

husband  is  bound  afternvards  to  pay  the  orange  yellow,  and  from  the   yellow   at 

debtyliTtngwith  the  wife;  for  he  has  adopt-  passes  into   greenish   grey  and 

ed  her  and  her  drcnmstances  together;  but  white.    It  occurs  in  grains  and  like 

if  the  wife  die,  the  husband  shall  not  be  ciystalliaed  s  iu   specific  gravity  ia 

chaiged  for  the  debt  of  his  wife  after  her  4  to  4.6.     Different  specimens  hate 

death ;  if  the  creditor  of  the  wife  do  not  analyied :  one  from  the  island  of  Ceylos 

get  judgment  during  the  coverture.  contamed : 

The  husband  IS  bound  to  provide  his  irife  Zircon TO 

necesMuiet,  and  if  she  contract  for  them.  Silica  $5 

heisoblir^  to  pay  for  theoi;  butforaay  Oiadtoii^'ZZZll     0.50 
thing  besides  necessaries  he  n  not  charge»> 


Ue;  and  also,  ifa  wife  elope,  and  hve  with  ^^                               ^^-^ 

another  mafl^  the  husband  is  not  cfaatgeable  **" — i£2* 

even  for  necessaries;  at  least  if  the  person  Jhh« 
who  furnish  them  be  sufficiently  apprised 

of  her  elopement,    A  man  havmg  issue  by  ^^'^^  ^P*"^  ^  ^  ^1<>^'P>P«  ^^  l<>*ci  ■*» 

bis  wife,  boraalive,  sbaU  be  tenant  by  the  <»toor,  but  not  iU  transparency:  it  is  ia- 

courtesy  of  aU  the  hmds  ui  fee-simple,  or  *««*»^  excepting  with  borax,  which  tm- 

fee-taUgeneral,  of  which  she  shall  die  seia-  verts  it  into  a  nlute  tran^arenl  ghiss.    U 

ed;  andafterher  death,  he  shall  have  aM  exposed  tp  heat  made  by  oi^grn  §mt  H 

dntlels  real ;  as  the  term  of  die  wife,  or  a  melts  into  a  greyish  white  ghus  bead.    U 

lease  for  yeaia  of  the  wife,  and  aH  other  «»  f«»»^  ^^V  in  the  sand  at  Ceyloi^ 

cfaatteb  in  possesnon;  andalsoaUsuchas  though  lome  specimens  have  been  obtain 

are  of  a  mixed  nature  (partly  in  possession  ^  »  ^wious  parts  of  the  continestt  of 

and  partly  in  action),  as  rents  in  anrear,  in*  Europe.    It  wiU  take  a  fine  poli>h»  and 

cuned  before  the  marriage  or  after;  but  when  very  pure  is  highly  esteemed, 

thmgs  merely  in  action,  as  of  a  bond  or  ob-  HYACINTUyS,  in  botany,,  ffyaoHtk 

ligation  to  the  wife,  he  can  only  claun  them  '^^  HarebdUj    a  genus  of  the  Hexamlqa 

as  administntor  to  his  wife,  if  he  survive  Monogynia  chus  and  order.    Nataral  order 

her.    If  the  wife  survive  the  hosband,  she  ^  Liiia  Hoy,  or  liltaeeae.      Anhoddi^ 

dnll  have  for  her  dower,  the  third  part  of  JuMieu,   Esventml  character :  Gorolla  beH- 

aHhisfteehold  hmds:  so  she  sbaU  have  her  •M»ed,  with  three  houied  porei  by  the 

term  for  years  again,  if  be  have  not  altered  S^*™*    There  are  seventeen  species, 

the  property  during  his  life :  so  ako  she  ^AI)£S,  in  astronomy,  seven  stan  la 

A^ii  have  again  all  other  chattels  teal  and  ^®  '**^^  '^ead,  femous  among  the  poen 

mixed;  and  so  things  iq  action,  as  debts,  ^^^  ^  bripgrngof  run. 

shaU  remain  to  her,  if  they  were  not  re-  '^^  principal  of  them  iftm  the  left  cye» 

eeived  during  the  marriage :   but  if  she  ^ed  by  the  Arabs,  Aldetaran,    See  Av 

elope  from  her  husband,  and  go  away  with  dbbaram,  and  Ar^aoaoMY. 

her  adulterer,  she  sbaU  lose  her  dower;  nn-  HYALITE,  in  minendogy,  a  species  of 

less  her  hosband  liad  willingly,  without  eo-  ^e  flint  genua,     Notour  yeUow  and  gre>iah 

erdon   ecclesiastical,   been  reconciled  to  ^hitc:  it  occurs  in  thip  crasto  on  other 

her,  and  permitted  her  to  cohabit  with  hum  mineraU,  and  ha^  nu|c^  rcsemhiaoce  tm 

Husband,  sWp's,  the  owner, who  takes  ^^^^'^J^lf^,  ^: "^ 

the  direction  and  management  of  a  ship's  HYBERNACULUM,  «P  botany.  Ihtt 

concemsuponhmiseintheotherownenpay.  ^f^  ^^\  ^  ¥^^  ^  «■- 

ittg  him  a  commission  for  his  trouble.  bryo-herb  from  mjunes  dpnug  theseveritiea 

HUSBANDRY.    See  AcHic.Lr.„E.  J  ZZ'^^I^T"  "^^  '^^'"''^ 

HUSO.    See  AciPBNSBB*  JIYBUEA.    SecPnAUSA. 

HUSTINGS.    This  court  is  held  before  HYDNUN,  m  botany,  a  gen^  of  the 

the  Lord  Mayor  and  Aldermen  of  London.  Cryptogamia  Fungi.   Generic  character :  a 

Error  or  attaint  lies  there,  of  a  judgment  or  horisontal  fiingus,  frl««fffftfd  beneath  wi^ 

false  verdict  in  the  SlierilTs  court.    Other  awl  diaped  fibres,    Jjmmm  hM  six  special 
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HYDRA. 

<if  this  haga»f  Ave  frith  stemsi  and  one  bodies  of  the  viridit  and  grisca  dimiaiih 
^rithout;  tfaew  chiefly  grow  on  decaying  almott  insensibly  from  the  anterior  to  the 
^roo<L  posterior  extremity;  bnt  the  fusca  is  for 
H  YDRAy  in  astronomy,  a  soothem  con-  the  most  ^ar^  of  an  equal  sise,  for  two 
atellation  unagined  to  represent  a  water-  thirds  of  its  length,  from  the  anterior  to  the 
•eipent    The  nomber  of  stars  m  this  con-  posterior  extremities,  from  which  it  be* 
steUation  m  Ptolemy's  catalogue  is  twenty-  comes  abruptly  smaller,  and  then  contmnet 
five,  and  in  the  Britannic  catalognCy  sixty-  of  a  regular  site  to  the  end.    These  thr^ 
c^t.  kinds  have  at  least  six,  and  at  most  twelte 
HYDRA,  pobfpeiy  in  natural  hbtoiy,  a  or   thirteen  arms.     They   can   contiact 
geniia  of  the  Vermes  Zoophyta  cUms  and  themselTes  till  their  bodies  do  not  exceed 
order.    Animal  fixing  itself  by  the  base,  one  fourth  of  an  uich  in  length,  and  they 
liBeVy  gelatfaions,  naked,  contiactile  and  can  stop  at  any  mtermediate  degree  of  ex« 
fumisbed  with  setaceous  tentacula  or  feel-  pansiou  or  contraction.     They  are  of  vari- 
era  ;  inhabitmg  freA  wateis,and  producing  oiis  sizes,  from  an  inch  to  an  inch  and  a 
ita  deddoous  offspring  or  og^i  from  the  half  long.    Hieu*  arms  are  seldom  longer 
aadea.    There  are  five  species.    H.  gefab-  than  their  bodies,  though  some  have  them 
tinosa,  minute,  gelathions,  milk-white,  cy-  vi  inch,  and  some  even  eight  inches  kN^, 
Itmlrical,  with  twelve  tentacula  shorter  than  ^"he  thickne^  of  their  bodies  decreases  as 
Ibe  body:  itmhabits  Denmark,  in  clnsteia  they  extend  themselves,  and  vice  vjena; 
on  the  under  side  of  FocL    But  on  the  *nd  they  may  be  made  to  contract  them* 
viridio,  the  fiisGa,  and  the  grisca  the  greater  •elves  either  by  agitating  the  water   m 
number  of  experiments  have  been  made,  which  they  are  contained,  or  by  touchii^' 
by  naturalbts,  to  ascertam  their  true  nature  ^  animals  themselves.    When  taken  out 
and  very  wonderful  habits.   They  are  gene-  of  the  water  they  all  contract  so  much,  that 
rally  found  m  ditches.    Whoever  has  care-  they  appear  only  like  a  little  lump  of  jelly, 
fiilly  examined  these  when  the  sun  is  veiy  They  can  contract  or  expand  one  arm',  or 
powerful,  will  find  many  little  transparent  toy  number  of  arms,  independently  of  the 
hmips  of  the  appearance  of  jelly,  and  sin  rest;  and  they  can  likewise  bend  their 
of  a  pea,  and  flatted  upon  one  side.    The  bodies  or  arms  in  all  possible  dhrections, 
sane  kind  of  substances  are  likewise  to  be  They  can  aho   dilate  or   contract  their 
met  with  on  the  under  side  of  the  leaves  bodies  in  various  places,  and  sometimes  ap. 
of  plants  that  grow  m  such  pfaices.    These  pcu*  thick  set  with  folds,  which,  when  care- 
are  the  polypes  ui  a  quiescent  state,  and  Icssly  viewed,  appear  like  rings.     Their 
apparently  uwnhnate.    They  are  generally  progressive  motion  is  performed  by  that 
fixed  by  one  end  to  some  solid  sub^nce,  power,  which  they  have  of  contractmg  and 
with  a  large  opening,  which  is  the  month ;  dilating  their  bodies.  When  about  to  move, 
at  the  other,  having  several  arau  fixed  they  bend  down  their  heads  and  arms,  lay 
round  it,  projectmg  as  rays  from  the  centre,  hold  by  means  of  them  on  some  other  sub- 
They  are  slender,  peUncid,  and  capable  stance  to  which  they  design  to  fasten  them* 
of  contracting  themselves  into  a  very  small  aelves;   then  they  loosen  their  tail,  and 
compass,  or  of  extending  to  a  considerable  draw  it  towards  the  head  j  then  either  fix 
length.    The  arms  are  capable  of  the  same  &  in  that  pfaice,  or  stretching  forward  their 
eonlTBCtion  and  expansion  as  the  body,  and  head  as  befiire,  repeat  the  same  operation, 
with  these  they  lay  hold  of  minute  worms  ^^^  ascend  or  descend  at  pleasure  m  tliis 
and  insects,  bringing  them  to  the  mouth,  manner  upon  aquatic  plante,  or  upon  the 
and  swallowing  them.     The  indigestible  *><les  of  the  vessel  in  which  they  are  kept ; 
parti  are  agam  tiirown  out  by  the  mouth,  they  sometimes  huig  by  the  tail  from  the 
^e  green  polype  was  that  first  discovered  sur&ce  of  the  water,  or  sometimes  by  one 
by  M.  Trembley ;   and  the  first  appear^  of  the  arms ;  and  they  can  walk  with  case 
snces  of  sponfan^Otts  motion  were  perceiv-  Qpon  the  surftce  of  the  water.    On  ex* 
ied  IB  its  amis,  whidi  it  c^  contract,  ex-  amining  the  tail  with  a  microscope,  a  snlal| 
paod^  and  twist  al»oot  in  various  direction!,  part  of  it  will  be  found  to  be  dry  al»ove 
Ob  the  first  appearance  of  danger  they  the  suHaoe  of-  the  water;  and,  as  it  wera 
lesBtnct  to  such  a  degree,  that  they  ap-  ini|  little  concave  space,  of  which  the  tail 
pesr  litUe  longer  than  a  grain  of  sand,  of  forms  the  bottom  -,  so  that  it  seems  to  be  sna> 
a  fine  green  colour,  the  arms  disappearing  pended  on  tiie  surface  of  the  water  on  tfao 
entirely.    Soon  afterwards,  be  foimd  tlie  same  principle  that  a  small  pin  or  needla 
fpoKk,  and  afterwards  tho  fnsca.     The  ii  nn^  ^  iwin.    When  a  polype, 
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Ibre,  meaM  to  pass  from  the  sides  of  the  or  three  days  they  assume  the  figure     <»r 

glass  to  the  surface  of  (he  water,  it  has  'small  polypes.    When  they  first  befcm    to 

only  to  pnt  that  part  out  of  the  water  by  slioot,    the  excrescence  becomes^  pointed, 

whicfi^  it  is  to  be  supported,  and  to  give  it  assuming  a  conical  figitre,  and  deeper  colour 

time  to  dry,  which  it  always  does  npon  than  the  rest  of  tlie  body.    In  a  short  time 

th<?8e  occasions ;    and  tiiey  attach  them-  ft  becomes  truncated,  and  then  cytindricaf , 

selves  so  firmly  by  the  tail  to  aquatic  plants,  after  which  the  arms  bepn  to  ahoot  from 

stones,  &c.  that  tiipy  cannot  be  easily  dis-  the  anterior  end.^  The  tail  adlieres  to  t!;e 

engaged :    tliey   often   fiirther  strengthen  body  of  the  parent  animal,  but  gradimliy 

these  attachments  by  means  of  one  or  two  grows  smaller,  nntil  at  last  it  adheres  only 

of  tlieir  arms,  which  serve  as  a  kmd  of  by  a  point,  and  is  then  ready  to  be  sep»- 

anchon  for  fixing  them  to  the  adjacent  rated.    When  this  is  the  case,  both    the 

substances.  mother  and  ][oung  ones  ^x  thenwelres  to 

The  fiisca  has  the   longest  arms,  and  tlie  sides  of  the  glass,  and  are  aepsunted 

makes  nse  of  the  most  curious  manoeuvres  from  each  other  by  a  sudden  jerk.     TYie 

to  seize  its  prey.    They  are  best  viewed  time  requisite  for  the  formation    of  the 

in   a  glass  seven  or   eight   inches  deep,  young  ones  is  very  different,  accordin«:  to 

when  their  arms  commonly  hang  down  to  the  warmth  of  the  weather,  and  the  natnre 

the  bottom.    When  this  or  any  other  kind  of  the  food  eaten  by  the  mother.    Some- 

18  hungry,  it  spreads  it^  arms  in  a  kind  of  times  they  are  fiilly  formed,  and  ready  to 

circle  to  a  considerable  extent,  inclosing  drop  off  in  twenty-four  hours;    iu  other 

in  this,  as  in  a  net,  every  insect  which  has  cases,  when  the  weather  is  cold,  fifteen 

the  misfortime  to  come  within  the  circum-  days  have  been  requisite  for  briogiog  tliem 

fcrence.    While  the  animal  is  contracted  to  perfection.    The  polypes  produce  y oiini^ 

by  seizing  its  pre}*,  the  arms  are  observed  ones  indiscriminately  fi-om  all  parts  of  their 

to  swell  like  the  mnscles  of  the  hqman  body  bodies,  and  five  or  six  young  ones  have  fre- 

when  in  action.    Though  no  appearance  qnently  been  pn>duced  at  once;  nay,  M. 

of  eyes  can  be  observed  in  tlie  polype,  they  Trembley  has  observed  cine  or  ten  pro- 

certainly  have  some  knowledge  of  the  ap-  duced  at  the  same  time.     Nothing  like 

proach  of  their  prey,  and  show  the  greatest  copulation  among  these  creatures  was  ever 

attention  to  it  as  soon  as  it  comes  near  observed  by  M.  Trembley,  thoagfi  for  two 

them.    It  seizes  a  worm  the  ^moment  it  is  years  he  had  thousands  of  them  under  bit 

touched  by  one  of  the  arms;  and  in  con-  inspection. 

veying  it  to  the  mouth,  it  frequently  twists        When  a  pfilype  is  cot  transversely,  or 

the  arm  into  a  spiral  like  a  cork-screw,  by  longitudinally,  into  two  or  three  parts,  each 

^hich  means  the  insect  is  brouglit  to  the  part  in  a  short  time  becomes  a  perfect  ani* 

month  in  a  much  shorter  time  than  otlier-  mal ;  and  so  great  is  this  proUfic  power, 

vise  it  would  be ;  and  so  soon  are  the  in-  that  a  new  animal  wjll  be  prcdnoed  even 

sects  on  which  the  polypes  feed  killed  by  fit>m  a  small  portion  of  the  skin  of  the  old 

them,  tliat  M.  Fontana  thinks  they  most  one.      If  the  young  ones   be    mutilated 

contain  the  mo^t  powerful  kind  of  poison ;  while  they  grow  upon  the  parent,  the  parts 

for  the  lips  scarcely  touch  the  animal  when  so  cut  off  will  be  reproduced ;  and  the 

it  expires,  tliongh  there  cannot  be   any  same  property  belongs  to  the  parent    A 

wound  perceived  on  it  when  dead.    The  tmucated  portion  will  send  forth  yopng 

worm,  when  swallowed,  appears  sometimes  ones  before  it  has  acquired  a  new  bead 

tingle,  sometimes  double,  according  to  cir-  and  tail  of  its  own,  and  sometimes  the  head 

cnmstances.    Wlien  full,  tlie  polype  con-  of  the  young  one  supplies  the  place  of  that 

tracts  itself,  hangs  down  as  in  a  kind  of  which  should  have  grown  out  of  the  old 

stupor,  but  extends  again  in  proportion  as  one.     If  we  slit  a  polype  loogitndhnlly 

the  food  is  digested,  and  the  excrement!-  through  the  head  to  the  middle  of  the  body, 

tions  part  is  discharged.    The  manner  in  we  sliall  have  one  formed  with  two  heads ; 

which  the  polypes  generate  is  most  per-  and  by  again  slitting  these  in  the  Hune 

oeptible  in  the  grisca  and  fosca,  as  being  manner,  we  may  form  one  with  as  many 

considerably  larger  than  the  viridis.    If  we  heads  as  we  please.      A  still  more  sar- 

ezamtne  one  of  them  in  summer,  when  the  "^zing  properly  of  thoe  animab  is,  that 

animals  are  most  active,  and  prepared  for  they  may  be  grafted  together.      If  the 

propagation,  some  small  tubercles  will  be  tnmcated  portions  of  a  polype  be  placed 

found  proceeding  from  its  sides,  which  con-  end  to  end,  and  gently  pushed  together, 

•taatly  inctease  in  bulk,  until  at  last  in  two  they  viill  unite  into  a  single  one.    The  two 


HYD  HYD 

portions  are  first  joined   togetlier  by  a  daced  by  Fioiut  to  exprev  tibe  cliemical 

slcuder  neck,  wliich  gradually  fills  up  and  union  of  water  with  any  substance,  and  es- 

di^appears,  tlie  food  passing  from  one  part  pecially  with  certain  metallic  oxides.    Tlie 

into   the  otlier;  and  tlius  we 'may  form  Iiydrate  of  copper  is  a  blue-green  oxide  of 

polypes,  not  only  from  different  portions  this  metal,  wbich  differs  from  the  brown 

of  tlie  same  animal,  but  from  tliuse  of  dif>  oxide,  only  in  containing  a  large  quantity 

ferent  animals.    We  may  fix  the  head  of  of  water,  which  a  low  red  heat  will  expel. 

one  to  the  body  of  another,  and  the*  com-  HYDRAULICS  teach  us  to  ascertain  tlie 

pound  animal  will  grow,  eat  and  multiply,  velocity  and  impetus  of  fluids  when  in  mo- 

aa  if  it  had  never  been  divided.    By  push-  tion,  and  serve  as  the  basis  for  computing 

ing  the  body  of  one  into  the  mouth  of  ano-  tlie  powen  of  various  machinery  acted  up* 

ther,  so  far  that  their  heads  may  be  brought  on  by  running  ^ter. 

into  contact,  and  kept  in  that  situation  for  The  first  principle  we  shall  inculcate  in 

some  time,  they  will  at  last  unite  into  one  this  service  is,  that  water  being  an  inehistic 

animal,  only  Imving  double  tlie  usual  nam-  fluid,  (though  many  have  thrown  avray  much 

bcr  of  arms.    The  hydra  fusca  may  be  time  in  the  attempt  to  prove  the  contrary,) 

tnmed  iasidc  out  like  a  glove,  at  tlie  same  can  only  be  set  in  motion  by  two  causes : 

time  that  it  continues  to  eat  and  live  as  xnz.  the  increased  pressure  of  the  air,  as  in 

before.    The  luiing  of  the  stomach  now  the  air-vessels  of  fire-engines,  and  by  gra- 

forms  tlie  outer  skin,  aud  the  former  epi-  vitation ;  that  is,  where  it  is  liberated  fh>m 

dermis  constitutes  the  lining  of  the  sto«  confinement,  and  allowed  to  descend  to  an 

niach.    See  Adams  on  the  Microscope.  inferior  level.    In  the  former  case^  water 

HYDRACHNA,  a  genus  of  insects  of  may  be  made  to  rise  by  machmery  suited 

tlie  order  Coleoptera.  Head,  tliorax,  and  to  the  purpose ;  in  the  latter,  it  will  inviola- 

abdonien    united ;    two    feelcis,  jointed  ;  bly  seek  a  lower  situation. 

fri>m  two  to  six  eyes ;  eight  legs,  ciliate  and  The  velocity  of  water,  proceeding  through 

formed  for  swimming.    The  insects  of  this  a  hole  in  tlie  side  of  a  vessel,  is  ever  proper* 

genus  are  inhabitants  of  the  water,  and  tinned  to  the  distance  of  the  aperture  from 

swim  with  considerable  swifbiess:  they  prey  the  level  of  the  fluid,  the  square  root  of  the 

on  the   larva  of  Tipulae,  and  Monoculi:  intermediate  space  being  the  guide.  It  roust, 

the  eggs  are  red  and  at  first  spherical,  but  however,  be  recoUected,<hat  in  consequence 

afterwards  become  semi-lunar ;   larva  six-  of  the  decrease  of  that  space,  as  the  water 

footed  and  furnished  with  a  singular  pro-  is  let  out,  the  pressure  becomes  gradually 

boscis.    There  are  about  fifty  species.    H.  less ;  therefore  the  medium,  or  mean  dis- 

geographica,  so  called   from  the   fiincied  tance,  between  the  surfiice  and  tlie  vent 

map-Uke  distribution  of  its  variegations.    It  whence  the  water  issues,  wilT  be  found,  in 

is  one  of  the  largest  of  the  genus,  and  is  general,  a  connect  standard.  Hence  we  see, 

occasionally  seen  in  the  clear  ponds,  and  that,  in  order  to  force  double  the  quantity 

other  stagnant  waters.    This  is  reckoned  of  water  through  the  lowest  of  two  aper- 

one  of  tlie  most  beautiful  of  the  British  tures,  the  dbtance  must  be  qoadnipled. 

insects.  For  if  a  hole  made  at  C  in  the  pipe  A  By 

HYDRANGEA,  in  botany, a  genus  of  fig.  1,  vrill  supply  one  gallon  of  water  in  n 

the  {>ecandria  Digynia  class  and  order,  minute  j  to  draw  double  that  qtuwtity  in  tha 

Natural  order  of  Siicciilentae.    Saxifragae,  same  time,  the  lower  hole,  D,  must  measure 

Jussieu.    Essential  character :  capsule.two-  from  the  surface,  B,  four  tunes  as  much  as 

celled,  two  beaked,  containing  many  seeds ;  from  C  to  the  surface. 

corolla  five  petalled;  calyx,  five-cleft,  sn-  This  establishes  the  above  position,  and 

perior.    Tliere  are  three  species.  proves  besides,  that  the  force  is  equal  to  the 

HYDRARGYRUM,  an  old  name  given  velocity,  as  indeed  we  know  to  result  in 

to  mercury.  every  branch  of  mechanism.   To  shew  tliisy 

HYDRASTIS,  in  botany,  a  genns  of  the  let  tlie  pipe,  A  B,  be  perforated  in  several 

Polyandria  Polygynia  class  and  order.  Na-  parts,  as  at  C  D  E ;  the  fint,  t.  e.  C,  be* 

tvral  order  of  Ranunculacex,  Jufsieu.    £s-  ing  one  foot ;  that  at  D  being  four  feet ;  and 

scntial'character :  calyx  none;  petals  three;  th^t  at  £  being  seven  feet  below  the  stti> 

nectary  none;  berry  composed  of  one  seed-  face,  B ;  between  £  and  A  vre  will  suppose 

eU  acini,  or  granulations.     There  is  but  only  one  foot  interval,  so  that  D  may  be  in 

one  species,  viz,  H.  canadensis,  Canadian  the  centre  of  the  height,  A  B.    Drew  the 

yellow  rost.                                    ,  borisontal  line,  A  F,  and  from  D  describe 

HYDRATPf  io  chemistry,  lately  intro*  the  semi-cirde,  B  G  A,  having  D  G  eqnl 
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lo  D  A,  or  1)  B,  Ibr  its  nSSm.  Kow  the 
tvater  will,  as  it  flows  from  P,  doacribe  a 
paimbolay  and  win  ftll  upon  the  line,  A  P,  at 
such  a  dkitance  from  A,  as  will  be  eqmd  to 
Rouble  the  radioB,  D  G.  In  like  manner  the 
water  flowing  from  the  apertore,  C,  will 
reach  that  point,  rit.  K,  on  the  borisontal 
A  F,  which  may  measore  doable  the  sine, 
CH,  on  thr^  same  semicircle :  and'the  sine 
of  the  arc  tsken  opposite  to  E,^  e.  E  L,  b 
equd  to  the  sine,  C  H,  the  water  insfaing 
from  E  will  intersect,  or  meet,  the  water 
falling  from  C,  at  the  point  K.  It  is  to  be 
observed,  that  the  parabolic  cnrre  of  the 
water  proceeding  from  C  to  K,  has  a  greater 
tendency  to  gravitation  than  that  issuing 
from  E,  which  rashes  with  for  more  force, 
and  conseqnently  has  a  greater  tendency  to 
all  horizontal  direction.  For  the  aperture 
at  C  is  only  acted  npon  by  a  colamu  of  one 
foot  deep,  t.  e.  from  B  to  C,  bat  the  colamn 
of  vrater  from  B  to  £  measures  seven  feet, 
ll^e  have  afapeady  stated,  that  the  velocity 
jt  equal  to  the  square  root  of  the  columnls 
heii^t  above  the  aperture. 

It  is  the  peculiar  property  of  floids  to 
preserve  their  level,  notwitfastsndlng  any 
▼aiieties  of  course,  or  inequaflly  of  eleva- 
tion. Thus,  BHpposUig  the  pipe,  A  B  C  D, 
lig.  «,  to  be  bent  farto  tlie  form  required  for 
passing  over  declivities,  as  shown :  the  wa- 
ter will  rise  to  the  height,  A  D ;  but  where 
the  channel  exceeds  the  level  of  that  line, 
there  will  be  a  break  in  the  course  of  the 
fluid,  such  as  appears  at  B :  yet  the  course 
may  descend  to  any  depth  as  at  C,  provided 
the  pipe  be  brought  back  to  the  original 
height  If  either  end  be  in  the  smallest 
degree  lower  tiian  the  other,  the  water  will 
Ml  to  the  level  of  the  lower  retaining 
brim.  And  if  the  supply  be  continual,  the 
water  issuing  from  the  lowest  end  win 
mount  nearly  to  the  level  of  the  source, 
ms  is  the  principle  on  which  fountains  are 
in  general  fimnd.  To  eflbct  this,  however, 
the  pipe  should  be  small,  so  as  to  contract 
the  iMoe  of  the  fluid,  and  to  give  it  greater 
velocity,  by  causmg  it  to  expose  a  smaller 
■ni&ce  for  the  air  to  press  upon.  Tbn  con- 
traction should  not  be  carried  to  excess ; 
ebe  the  water  would  want  force  to  pass* 
through  the  atmosphere,  and,  being  sub- 
dued, would  breidi  into  drops,  and  fidt 
without  gaining  any  height.  The  conduit- 
pipe  is  usually  made  about  five  diameters 
of  the  foontain-pipe  {  under  such  propor- 
tions the  vrater  vnll  ordinarily  flow  so  freely 
as  to  give  a  good  jet 

The  hielMtio  aatote  of  water  caoies  it  to 


retain  its  surface  peifectly  level  d^ere  it 
othervrise,  vessels  woold  often  run  agromsd 
where,  at  presenlt,  they  find  depth  sufficsenC 
to  float  them ;  and  the  vrhole  body  oT  m  ri- 
ver would  present  a  thoosand  oppoalns  aiMl 
imequal  resistances;  whereas  we  find   the 
resistance  to  be  uniform.    To  prove  tUa, 
let  a  piece  of  wood  be  put  into  a  pail  of  w»- 
ter,  the  fluid  vriU  in  every  part  resnaist 
equally  dense,  and  the  surface  vrill  be  per- 
fectly leveL    For  a  fiirther  elnddatioii  of 
this  property,  we  refer  to  HTDROfTATica^ 
wherein  it  will  be  found  very  conaptca- 
ous. 

The  ingenions  Mr.  Bramah  has  lately  ap- 
plied the  inelasticity  of  vrater  to  a  variety 
of  purposes,  especially  in  the  application  of 
a  power  to  remote  effects.    Ibus,  if  vrater 
be  filled  mto  the  pipe,  ABCD,  ^.  3, 
and  that  a  piston  be  applied  to  ^  B,  made 
perfectly  tigbt,  so  that  no  water  can  possi- 
bly escape,  vrhen  that  piston  is  piraai  li 
down  by  means  of  a  force  capable  of  over- 
ooming  the  friction  of  its  sides,  and  the 
fiiction  of  the  vrater  vrithm  the  tube,  it  SnU 
cause  the  vrater  to  rise  in  the  pipe,  C  D, 
vrhatever  may  be  the  length  of  the  eonjnae- 
tive  part,  A  C.    Tlierefore,  if  a  pislon  ia  in- 
serted into  the  pipe,  CD,  it  vriO  be  acted 
npon  in  perfect  conformity  vrith  the  motioo 
of  the  piston  in  A  B ;  the  power  to  move 
vrfaich  may  be  trifling,  wtien  the  diametcr 
of  the  pipe  is  small,  and  the  porpoaeaot 
relfcting  to  forcible  operations.    11ms,  Ibr 
the  mere  intention  of  ringing  a  bell  at  D, 
a  hundred  yards  dbtantfhmi  the  poll,  A,  a 
bore  of  less  than  a  quarter  of  an  oich  ia 
diameter  would  answer  every  porpoae,  and 
would  yield  to  the  pressure  of  the  fiiiger, 
vrith  very  little  exertion.     On  the  other 
hand,  when  machinery  is  to  be  set  in  motion, 
the  sixe  of  the  piston,  and  the  foree  vrhere- 
by  it  is  to  be  moved,  must  be  proportioned 
to  the  resistance  generated  by  fiiction,  and 
by  the  opposition  to  the  action  of  the  ma- 
chme.    It  is  necessary  to  observe,  that 
where  the  two  pistons  are  of  equal  dlame 
ter,  their  actions  vrili  be  equal ;  but  that  if 
the  pipe,  A  B,  be  buger  than  CD,  it  wil 
prodnce  an  increased  action  in  the  latter, 
vrhich,  In  sach  case,  most  hare  a  propor- 
tionate mcrease  of  altitude,  and,  vice  serw, 
when  the  action  of  A  d  is  to  be  greater 
than  that  of  C  D.   Onrreaden  vrill  be  sen- 
sible that  a  tube  of  less  diameter  can  he 
made  to  contain  the  same  quantity  as  that 
of  greater  capacity,  only  by  adibig  to  its 
length ;  and  that  both  their  areas  being 
filled  and  emptied  alternately  by  the  saaM 
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«etioB,'fBd  in  the  «M  time,  that  wUHi  liab  mmf  reidi  imm  throagh  l^  bmig. 
hM  the  greatest  eltitiid*  imit  htve  IIm  hole  of  Ihe  CMk  to  be  enptM,  to  its  veiy 
Srentist  scope  ofactioii,  ami  move  with  aa  holCom;dmollMrlef  shooMbetbeloiigcst, 
increased  velocity  in  exact  ratio  with  the  setet  when  filled  it  may  contam  a  heavier 
dMference  of  the  diameten.  When  the  ve-  bod|y  of  fluid  than  that  limb  within  the  vee- 
locity  of  the  machineiy  attached'  to  tfie  leL  See  fig.  5,  in  which  the  syphon^ 
inovemeat-tnbe  is  to  be  dimhiished,  witli-  A  BC»  is  faHerted  hito  a  vessel  to  be  emp* 
ontiosiog  the  height  to  which  the  secondary  tied.  In  large  syphons  it  is  necessaiy  to 
po%iier  is  thus  raised  by  the  additioDal  length  insert  a  cock  at  the  lower  end  to  prevent 
of  the  tnbe,  the  segment  on  which  it  is  the  escape  of  the  fluid  wfien  first  filled.  In 
awde  to  act  most  he  that  of  a  larger  cir>  small  syphons  it  is  common  to  pot  a  smafi 
clOy  asshewnin  fig.  4»  where  the  tabe,  A  B,  paraBei  tnbe,  which  bemg  ^plied  to  the 
is  of  doable  the  diameter  of  that  at  CD,  month,  the  end,  C,  being  immened  hi  the 
winch  would  raise  the  lever,E,to  the  height  liqnor  to  be  drawn  ofl;  the  opeiator  fa«iiiH 
P.  Now,  if  this  lever  were  the  handle  of  fordbiy,  and  by  thus  drawing  the  air  out  of 
n  pump,  requiring  a  considerable  exercise  thesypbon,  causes  fiie  liquor  to  rise  in  its 
of  poiwer.  It  is  evident  the  fhlcnnUfO,  mast  plaoe.  The  absence  of  an*,  which  fint 
l»c  pbced  veiy  near  to  the  pumfMube,  H ;  caused  the  fluid  to  mcend  into  the  tube, 
wiiereby  the  radfais  of  the  cirele,  G  F,  is  occasions  it  to  remuhi  until  the  finger  is 
greatly  uMreased,  and  the  plonge  of  the  removed  horn  the  end.  A;  when  the  pies- 
pnmpiMston,  U,  much  dimuiished.  If,  on  sure  of  tlie  air  within  the  vessel  causes  the 
the  contrary,  the  iulcmm  had  been  at  O,  liquor  to  prem  through  fiie  syphon,  vrfaich 
L  e.  dividing  the  distance  between  D  ^  eotttHwce  to  the  last  to  dnw  off  the  eon- 
X  into  three  parts,  of  which  two  are  given  tents  of  the  vessel,  tiiey  prmring  forward 
to  the  levnr,  N,  the  plonge  would  be  fiu*  through  the  lone  end,  A.  It  is  proper  to 
deeper,  but  the  power  wouhl  be  i^eatly  remark,  that  huge  syphons  sometimes  re- 
reduced;  the  segment,  DP,  occupying  a  quire  to  be  previously  filled,  and  then  to  bo 
greater  angle  with  the  fidcram  O,  thun  it  set  m  the  vessels  to  be  drawn  off  •  but,  in 


doet  with  the  fulcrnm  O.    This  is  amply    general,  the  casks,  Ice.  can  be  tilted  ..»„ 
explained  under  dm   head   of  Mkba.    ently  Io  answer  this  purpose,  and  lobai« 


*<<^  the  shorter  Ihnb  nearer  to  a  Imriaontalposi. 

Where  water  is  endoied  within  a  vessel,  tion  than  the  loiter  ttmb.  Whereby  thelat. 
or  ma  tube,  in  such  manner  that  air  cannot  ter  may  poesem  a  greater  perpendientar 
penetrate,  it  will  not  flow  out  in  thesame  aldtude,  and  consequently  a  greater  ten- 
manner  as  if  air  were  admitted  to  supply  dency  to  gravitatioa.  For,  we  trust,  tint, 
the  ptaee  of  miy  quantity  that  might  be  in  fig.  l,  it  has  been  demonstreled,  that  the 
required  to  be  drewn  off.  Of  thia  every  pressure  of  a  fiaid  b  in  proportion  to  ita 
person  must  be  scsHible  who  has  ever  al>  perpendicular  height.  We  moat  caution 
tempted  to  draw  wine,  beer,  ftc  from  a  the  reader,  that  as  a  eolumn  of  water  of 
lUI  cask,  without  opening  a  vent  at  the  top,  thirty-three  feet  hi  perpendicular  height  is 
aear  the  bung,  to  admit  air,  as  the  fluid  «qnalto  the  weight  of  the  atmosphere  press- 
might  evacnnte  the  upper  part  of  the  veaseL  ing  on  the  sarfaoe  of  such  a  cohmm.  It  lU- 
F^om  this  we  prove,  that  although  all  fluids  tows  that  no  syphon  exoeedmg  that  lowth 
hare  a  direct  disposition  to  grsvitstion,  they  wOlaet,  becaiwethe  power  wonht  betem 
are  peiftctly  in^astic,  if  they  were  other-  than  the  wei|^t  to  be  raised, 
wise,  we  shonM  find  that,  by  expansion,  they  Aeomieal  display  of  the  properties  of 
wunhl  be  capable  of  fiUhig  a  greater  or  the  qrphon  is  seen  m  what  bodM  «<  Hie 
lamer  space  at  timm;  and  that  as.  the  wine.  Cup  of  Tteldre  f  the  designation  of  which 
dm.  were  dnwn  off  befa»w,  the  pettien  re.  b  derived  from  ftbuhms  history,  whereat  we 
mriah«  in  tte  vessel  weokl  eiqumd,  and  are  told,  that  luteins,  king  of  Phmia. 
though  lem  dense,  would  fill  the  wholo  wre  condemned  by  Jupiter  to  sufler  perpe! 
'■i*'^*  taalhunger  and  thirst,  amkbt  a  prolMin 

Of  thb  property  advantage  hm  been  tn>  ef  delicacies,  vHrich  always  receded  when 

ken  to  drew  off  liqoors  from  one  vessel  to  applied  to  hb  lip.    To  hnimte  thb  dbap- 

•uother,  by  meuns  of  a  very  simple  instrn«  pointment,  a  iyphon,  havmg  its  two  limbs 

msnt,  called  aqrphon.    Tins  b  a  pipe  of  parallel  and  contiguous,  b  fixed  mto  the 

tin,  capper,  ke.  aceordhig  to  its  purpose,  middle  of  a  cup  donble  its  heightt  one 

bsnl  at  any  angle,  but  generally  about  70  Bmb  reedriog  tiie  liquid  at  tiie  bottom  of 

to  tt  degreo,  m  nek  mammr  tiM  eaa  the  hitorior,  and  the  other  dbcharging  it 
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tiuroogh  the  centre  of  the  bottonHf  as  teen  in 
ig,  6.  Thus,  when  the  oatletis  stopped  by 
means  of  a  finger  applied  thereto,  the  cap 
may  be  offered,  qoite  full,  to  the  penon  on 
whom  the  joke  is  to  be  practiGed,  observ- 
ing that  the  syphon  will  npt  act  until  the 
liquor  in  the  cup  exceeds  the  level  of  its 
bend,  when  the  whole  will  be  drawn Jhrough 
the  tube,  Tliis  whimsical  contrivance  is 
rendered  yet  more  diverting  by  having  the 
siphon  so  contrived,  that  its  i^ction  may 
commence  only  when  the  cop  is  inclined  a 
little,  as  is  usual  ^hen  a  person  is  about  to 
drink ;  and  if  only  a  small  flower,  Jcc^  be 
at  the  bottom  of  thevessel,appeariuK  merely 
as  an  ornament,  but  allowing  the  liquor  to 
pass  under  its  petals,  &c.  into  a  tnbe  made 
through  one  of  two  handles,  imd  brought 
under  the  bottom. 

Many  springs  are  derived  fimm  natural 
syphons,  existing  in  the  sides  of  mountains, 
&c./at  various  depths,  and  to  various  ex- 
tents. Some  spryigSy  situated  on  the  tops 
of  hills,  near  to  larger  ones,  supply  vrater 
all  the  year,  others  only  periodically ;  when 
they  usually  flow  in  profusion.  In  either 
case  the  ignorant  multitude  rarely  attribute 
the  supply  to  the  proper  cause.  We  shall  de- 
monstrate from  whence  it  originates. 

AVhen  various  caverns,  in  which  water  is 
either  pent  up  or  received,  lay  in  a  regular 
descent,  one  below  the  other,  the  water 
vrill  naturally  pass  from  one  to  the  other,, 
and  cause  a  regular  flowj  more  or  less  aimn* 
dant,  according  as  the  source  may  be  more 
or  less  abundantly  supplied.  lif  the  soil 
through  which  it  passes  be  close  and  reten- 
tive, the  water  will  then  be  occasionally 
raised,  as  well  as  lowered,  in  proportion  to 
the  weight  of  the  incumbent  fluid,  and 
will  rise,  if  so  guided  by  the  channel 
through  which  it  passes,  even  to  the 
height  of  tiie  source,  as  may  be  proved 
by  what  has  already  been  shewn  in  fig.  f . 
Thus,  after  vaAous  changes  of  altitnde,^  tlie 
fluid  may  escape  at  any  height  not  above 
that  source  j  or  it  may  be  carried  away  to 
any  depth.  The  pbce  where  it  issues  forth 
is  called  a  spring.  Fig.  7,  exhibits  such  a 
current,  which  we  will  suppose  to  have  a 
perpetual  supply. 

But  the  mtermitting  spring  may  also  have 
a  regular  supply.  This  is  occasi<med  by  the 
existence  of  caverns  connected  by  syphons, 
as  we  may  see  by  reference  to  fig.  8,  where 
'  A  is  the  source,  6  6  the  channel ;  B  is  a 
cavern,  which  by  means  of  the  arch,  or  ris- 
ing channel,  c  e,  becomes  a  syphon  leading 
ing  mto  D.    It  is  obvious  that,  in  the  flnt 


instance,  the  water  must,  after  fiflins  K* 
rise  in  the  diannel,  66,  as  to  be  above  tlie 
greatest  height  of  c  c,  to  cause  its  passioi^ 
off  into  £,  and  thence  atTUbihaiL  Now  tiie 
channel,  c  £,  being  of  greater  diameter 
the  chsLunel*  6  6,  when  the  former 
mences  its  operation,  it  will  disdiarge  more 
than  the  latter  can  supply,  so  as  to  keep  op 
the  discharge  from  ee;  therefore,  after  B 
has  been  exnausted  so  fiu*  as  to  allow  air  to 
pass  from  it  into  ee,  9l  certain  qnantity  so 
that  channel,  vriiich  has  not  gained  the  aau- 
mit,  will  recede  into  B,  and  the  water 
must  again  rise  to  the  hei^^t  in  6  ^,  MFtsidi 
shall  cause  it  to  flow  over  the  sununit  of 
c  c,  before  the  spring  can  again  appear  to 
be  supplied. '  Yet  the  flow  from  the  aoorce 
was  never  diminished. 

The  existence,  or  otiierwise,  of  a  vaconm, 
or  void  space,  was  long  agitated,  and  tint  too 
with  no  small  degree  of  acrimony,  amoo^ 
the  philosophers  of  old;  and  we  may  say  of  • 
date  by  no  means  ancient    Common  sense 
should  have  told  us,  what  experience  ao 
amply  proves,  that  where  one  body  or  ele- 
ment retires,  another  must  supply  its  place, 
else  the  whole  creation  v?onld  inevitably  be 
torn  asunder.    It  is,  indeed,  vrett  knowii* 
that  the  elssticity  of  the  air,  wUcfa  could  be 
rarified  ad  ii^fimtum^  if  vre  bad  the  means  of 
effecting  the  process,  enables  it  to  occupy 
large  spaces  on  emeiieency,  or  to  contract 
within  the  narrowest  bounds.     See  PaEO- 
MATics.'    Under  ordinary  drcomstances,  ' 
however,  we  consider  the  air  as  being  of  a 
particular  standard,  namely,  tliat  a  cotamB 
ascending  to  the  summit  of  our  atmosphere, 
corresponds  in  weight  witii  a  column  of 
water  of  thirty 'three  feet  in  height,  allow- 
ing the  bases,  t.  e."  of  the  air,  and  ef  the 
water  to  be  equal.     Hius  we  find  that 
where  the  air  is  vrithdrawn,  by  means  of 
suckers,  pistons,  valves,  Ac  from  within  a 
p^»e,  of  which  the  lowest  part  is  imroened 
in  the  vrater  contained  in.  a  well,  Jkf,  the 
fluid  vrill  rise  to  the  height  of  thirty-tbree 
feet  within  the  pipe,  supplying  the  place  of 
the  air  thus  withdrawn.    Tliis  is  efli^ted  by 
the  pressure  of  the  atmosphere  on  the  sar- 
&ce  of  the  water ;  whereby  it  is  forced 
into  the  space  formerly  occupied  by  the 
air.    Generally  speaking,  it  is  not  a  snddeo 
operation  ^  for  unless  the  well  be  very  shsl- 
low,  it  will  require  many  strokes  of  a  pomp 
to  withdraw  so  much  air  as  may  so  far  ruify 
the  rendue,  vrithin  the  pipe,  as  to  allow  the 
water  to  rise  thirty-three  feet  above  its  la* 
vel.    This  is  the  greatest  height  to  wtadi 
water  can  be  uMhiced  by  a  suckiiig  pattp« 
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Ill  this  contrivAiice  the  pUtoD,  A,  see  fig.  the  lower  Talve  B,  whUe  the  smaller  \z\^t[ 

9)  has  a  vulve  which,  as  the  rod  draws  up,  at  d  is  also  closed  by  the  saper-incambent 

is  closed  by  the  pressure  of  the  air  above  water  in  tlie  conduit,  e,  and  by  tlie  attrac- 

it ;  but  in  descending  it  opens,  and  allo^^s  tion  of  the  piston,  the  water  rushing  after  it 

the  water,  which  had  flowed  into  the  lower  to  prevent  a  vacuom.  In  this  kind  of  pump 

part,  whence  the  air  was  witlidrawn,  to  the  piston  must  fit  extremely  close ;  both  on 

rush  tbroogh  ;  as  the  piston  is  raised  again,  accoimt  of  the  intended  attraction  of  the 

the  weight  of  the  water  forcibly  oppre«tf»  fluid  ftom  below,  and  to  prevent  its  escape 

the  valve,  until  it  find  a  lateral  passage  at  upwards  when  the  piston  b  pressed  down- 

B,  whence  it  issues,  and  in  this  manner  any  wards. 

quantity  may  be  raised.    If  the  water  has  a        Hie  whole  of  those  inventions  which  raise 

direct  issue,  as  in  the  common  spouts  of  water  by  alternate  rising*  and  fallmgs  of 

pumps,  no  further  apparatus  is  wanted  -,  but  only  one  piston  are  subject  to  the  inconve- 

if  it  is  to  be  retained,  or  pass  through  any  nience  of  having  the  water  issne  in  jerks, 

other  pipes  more  elevated  than  the  debon-  which,  in  some  instance8,would  prove  highly 

cbure,  B,  there  must  be  a  small  angular  incouTenient.    To  remedy  this,  a  dstem 

projection,  as  shown  by  the  dotted  lines,  to  should  be  placed  near  the  deboncfanre,  or 

admit  tlie  valve  C,  also  pointing  upwards,  spout,  whence  a  small  stream  would  flow 

In  dry  weather,  or  when  the  pump  is  not  witli  much  less  variation  than  from  the  spout 

much  Rsed,  the  leather  binding  of  the  pis-  itself.    But  the  best  mode  of  regidating  the 

ton,  as  also  the  valves,  will  become  dry;  issue  of  water  n  by  ai(f  of  an  air-vessel,  as 

therefore  it  is  necessary,  on  such  occasions,  in  a  fire-engine.    See  Pneumatics. 
to  throw  in  a  pail-full  or  two  of  vratcr  to        To  detail  all  the  varieties  of  pnmps  that 

moisten  them;  else  the  air  will  pass  down-  are  in  use  would  be  both  beyond  the  UmiU . 

wards  as  the  piston  ri^es,  and  prevent  that  of  this  work,  and  of  no  real  utility  to  the 

exhaustion  on  which  the  ascent  of  the  water  reader:  we  shall  therefore  enter  upon  tho 

depends.    It  is  generally  necessary  to  have  description  of  the  vahres  in  general  estima^ 

a  valve  at  the  bottom  of  the  pipe  to  keep  tion,  and  then  proceed  to  give  a  brief  ac- 

in  the  water  drawn  into  it,  in  order  that  count  of  hydraulic  machinery', 
the  labour  may  be  decreased ;  and  that,  if       fhe  most  common  kind  of  valve  consists 

the  pomplng  be  intermitted,  there  may  be  of  a  piece  of  stiff  leather,  such  as  is  applied 

If  ss  trouble  m  bringing  up  the  water  vrithia  for  soles,  in  shoes,  and  is  generally  known  by 

reach  of  the  piston.  the  name  of  pump-leatber.    Ou  its  upper 

Where  the  water  lays  near  the  surface,  a  side  a  piece  of  milled  lead  is  rivetted  firmly, 

lifting-pump  may  be  used.  This  is  neariy  the  and  the  pari  where  it  is  to  be  fixed  on  th« 

same  with  tlie  former;  but  requires  the  pis>  frame,  or  sheD,  of  the  piston,  is  grooved  for 

ton  should  be  forced  down  beneath  the  level  the  purpose  of  giving  it  pliancy,  that  it  may 

of  the  vrater  in  the  well.    In  this  it  is  not  work- up  and  down  as  if  on  a  hinge.  Fig.  11, 

so  indispensably  necessary  that  the  leather  shows  the  plan ;  and  fig.  12,  the  profile  of 

on  the  pbton  sboold  fit  so  close:  thougli  it  this  valve,  which  is  cheap,  simple,  and  easily 

is  the  better  for  so  doing.    In  the  lifting-  repaired,  though  it  has  the  defect  of  being 

pump  the  whole  depends  on  actually  raising  liable  to  choke,  and  of  not  rising  htgfb 

tlie  water  from  the  well  as  though  it  were  enongfa  to  allow  a  sufficitnl  passage  for  the 

done  by  means  of  a  bucket  j  this  occasions  water. 

many  to  apply  tliat  designation  to  the  pis-        Ffg.  \%  sbowt  a  fralfon-cfl/v^,  which  is 

ton.    The  same  precautions  are  necessary  merely  a  piece  of  turned  metal.  A,  having  a 

if  the  water  is  to  be  passeil  into  any  pl|xr,  shank,  B,  of  about  eight  mches  or  a  foot  in 

as  have  been  stated  regarding  the  debou-  leogth,  according  to  the  depth  of  the  block, 

cliure  of  the  sucking-pnmp.  ^  z.    The  shank  panes  through  the  bar,  C, 

The  forcing-pump  has  a  solid  piston,  as'  at  the  lx>ttom  of  tiio  block,  and  is  prevented 

seen  at  A  in  fig.  10,  which,  after  the  water  fiom  coming  op  too  high  by  the  stud,  or 

has  pasted  the  valve  at  B,  is  pressed  down,  not,  •,  at  ita  bottom.     When  the  vratar 

and  causes  the  fluid  to  pass  mto  the  con-  rises,  it  fbrces  up  the  button.  A,  and  passco 

ducting  pipe,  C,  where  there  is  also  a  valve,  through  the  hollow  in  the  block,  of  which 

d,  to  prevent  its  return.    The  valve  at  B  the  superior  part  is  expanded  so  at  to  fit  the 

closes  as  the  piston  descends,  while  that  at  batton,  which  being  the  fkuatram  of  a  cont, 

d  rises  to  allow  its  escape  from  the  main  necessarily  fit»  close  into  the  expaaded  part 

pipe.    When  the  piston  rises,  the  water  foK  as  the  water  premes  it,  after  having  pawed 

lows,  as  inthe  two  former  iastanoct,  through  upwards  is  consequence  of  the  descmit  of 

VOU  m.  L I 


I 


MYDRAUUCS.      . 

4 

the  pUton ;  wliich  may  tithef  be  solid,  as  in  the  pipe,  and  to  be  carried  by  the  rerof  a* 

a  fcrcing-ptmip,  or  valvcd,  as  in  a  lifting  or  tions  of  the  cyUoder  completely  op  to  the 

a  socking  pump.    This  valve  may  be  ap-  top,  where  it  discharges  into  a  vesaeL    This, 

plied  to  a  pbton,  as  well  as  to  that  part  of  however,  raises  bat  a  small  quantity,  tiioasii 

the  pipe  which  retains  the  water,  that  it  the  height  may  be  iodefi^te :    therefore, 

may  be  within  reach  of  the  piston's  action,  where  such  a^  machine  is  m  use,  it  will  be 

An  improvement  has  been  made  to  this  found  eligible  to  have  the  whole  cylinder 

valve,  by  adding  a  ball  of  some  wei^t  to  covered  with  various  pipes,  like  the  banda 

the  boUom  of  the  shank,  B,  and  excavating  in  a  rope,  whereby  the  quantity  of  water 

tiie  button,  in  order  to  reduce  its  weight  in  raised  would  be  proportionably  increasedy 

proportion :  this  insures  the  regular  descent  ^th  very  little  addition  of  power :   the 

of  the  button  to  its  seat  greatest  resistance  would   arise  from  the 

The  buttafiff-valfoe,  exhibited  in  fig.  14,  friction  upon  the  supporting  axis,  especiallj 

varies  from  the  two  former,  in  having  two*  the  lower  one  under  the  surfiice.    Some  oT 

s^circular  flaps  appended  by  hinges  to  a  these  machines  have  been  worked  in  strong 

bar  passing  over  the  centre  of  the  excavated  running  brooks,  by  means  of  water-boarda, 

piston.    This  valve  is-  peculiarly  eligLble,  the  same  as  the  great  wheels  m  nndenhot 

because  if  one  part  should  be  stiff,  and  ad-  mills. 

here  to  the  piston,  the  other  will  play  with        The  Aora^nua,  so  called  from  a  number 

an  increased  efiect,  though  not  equal  to  the  of  segments  passing  from  ,the  ctrcamfereDce 

actionofbfllh  valves.  ofa  large  flat  cylmder  to  iti  centre,  is  an 

The  simplest  ^ve  with  which  we  are  easy  mode  of  reising  water.    The  sooopa, 

acquainted  is  the  sphere,  which  is  made  of  or  mouths,  by  turns  dip  into  the  vrater,  and 

metal,  and  fits  into  a  semi-spherical  cavity  as  they  rise  cause  it  to  pass  up  the  bora,  or 

on  the  top  of  the  piston  or  block.    When  segment,  until  it  is  discharged  into  a  troog^ 

the  piston  (if  it  be  on  that)  rises,  the  sphere  placed  under  the  end  of  the  axis,  whkh  is 

falls  into  the  socket ;  but  when  the  piston  is  hollow,  and  has  its  pintle  fastened  to  a  croa^ 

depressed,  the  nuih  of  water  from  below  as  seen  in  fig.  17.  Such  wheels  nsually  work 

forces  the  sphere  upwards.    The  only  in-  with  water  (or  float)  boards;  and  some  of 

convenience  attendant  upon  this  valve,whicb  them  have  projecting  fins,  fiom  which  rect- 

18  shown  at  fig.  15,  is,  that  iti  diameter  be-  anguhir  bncketB  are  suspended:  these  <fip 

faig  nearly  equal  to  that  of  the  bore,  leaves  into  the  water  as  the  wheel  turns,  and  snc- 

a  very  narrow  passage  for  the  water.  This,  cessivel^  discharge  into  a  trough,  by  meaia 

however,  might  perhaps  be  obviated,  by  ofa  pin  at  A,  which  causes  every  bucket  as 

making  an  excavation  in  the  pipe,  as  shown  it  passes  to  turn  to  a  horizontal  instead  of 

iTy  the  dotted  lines,  and  by  driving  nails  an  erect  position.    The  latter  invention  is 

throof^  to  obstruct  the  ball  from  rising  too  ascribed  to  the  Persians.    The  reader  wiO, 

liiglL  DO  doubt,  readily  perceive  that  a  strong 

These  are  the  general  prmciples  of  the  current,  or  other  force,  is  needful  to  move 
valves  in  common  nse;  though  we  could  machines  so  laden  as  the  Persian  wheel,  it 
ennmerate  a  great  variety,  which  have  all  sometimes  raisuig  near  a  ton  of  water  in 
been  strongly  recommended,  but  in  prac-  each  revolution ;  and  that  nothing  bat  the 
tice  proved  very  deficient.  We  shall  there-  necessity  for  raising  water  could  induce  to 
fore  proceed  with  the  detail  of  hydraulic  so  great  a  loss  of  power.  When  treating  of 
machines,  commencmg  with  those  vrhich  Mills  and  of  Pumps,  as  also  of  Pneu- 
supply  the  place  of  pumps,  by  raising  water  m  atics,  with  which  Hydraulics  are  ofkes 
to  given  heights*  The  most  simple,  and  intimately  blended,  we  .shall  enlarge  more 
perhaps  the  most  ancient,  is  the  spiral  pump  on  this  subject ;  for  the  present  conclndmg 
of  Archimedes.  It  consists  of  a  cylinder  of  vrith  the  ordinary  mode  of  applying  a  watar 
wood,  about  a  fi>ot  in  diameter,  and  of  any  uriieel  to  pumps,  as  may  be  seen  at  Loodoa 
length  at  pleasure :  on  this  a  leaden  pipe  of  Bridge,  and  in  a  great  variety  of  instances, 
any  bore  is  wound  from  the  bottom  to  the  vriiere  immense  quantities  are  raised  by 
top,  spiiaily.  When  tiie  bottom  of  the  cy-  means  of  running  water,  referring  to  the 
linder  revolves  in  the  watei7  (by  means  ofa  article  STBAnr-EiiGiirB  for  the  opera^oas 
eom^ion  winch  handle  at  the  top,  and  of  dependant  on  Ihat  power.  We  have,  in 
a  pintle  in  the  dentre  of  its  base,which  rests  spiking  of  Fluids,  said  much  on  their  pro- 
hi  a  box  or  step  ibr  that  purpose  below)  perties,  which  the  reader  wiH  find  both 
the  reclined  position,  as  shown  in  fig.  16,  amusing  and  instructive :  indeed  we  con- 
occasions  the  water  to  enter  the  bottom  of  sider  this  doctrine  to  be  h 
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m^fttidy,  with  tliote  who  court  an  inriimtie 
•oqmiiituice  with  hydraulics. 

Fig,  lOy  shows  the  section  of  three  fordng 
poraps,  pp  qf  with  their  pistons,  as  acted 
upon  bv  three  cranks^  a  6  c,  each  equally 
ndiated  from  the  branch  d  e,  and  moved 
by  a  water  wheel,  of  which/ is  the  axis:  it 
is  plain  that  the  several  cranks  stand  at  an 
angle  of  ito  degrees  respectively.  By  this 
means  there  is  a  coanterbalance  among 
tiiem  mutually,  and  each  gives  one  stroke 
or  pimige  during  each  revolution  of  the 
wheel.  If  the  wheel  is  large,  it  will  of 
course  move  stowly;  and,  unless  the  pamps 
be  veiy  large,  but  little  water  will  be  raised : 
therefore  it  is  usual  to  accelerate  the  motion 
of  the  branch  bearing  the  cranks,  by  means 
of  a  spur,  or  of  a  trundle,  turned  by  the 
water-wheel,  and  bearing  such  proportion 
thereto  as  the  required  increase  of  velocity 
may  demand.  For  the  manner  of  applying 
such  a  spur,  6ce.  see  the  article  Mill- 
Work. 

HYDRAULICON,  water  crgmy  in  mu- 
sic, an  instrument  acted  upon  by  water, 
the  invention  of  which  is  said  to  be  of  higher 
antiquity  than  that  of  the  wind  organ. 

HYDROCELE,  in  surgery,  denotes  any 
hernia  arismg  from  water,  but  is  particu- 
larly used  for  such  a  one  of  the  scrotum, 
which  sometimes  grows  to  the  siae  of  one*s 
head,  without  pain,  but  exceeding  troabie- 
■ome  to  the  patient.    See  Surgbrt. 

HYDROCEPHALUS,  in  surgeiy,  a  pre- 
ternatural distention  of  the  head  to  an  nn- 
common  siie,  by  a  stagnation  and  extrava- 
sation of  the  lymph,  which,  when  collected 
within  side  of  tlie  bones  of  the  cranium,  the 
hydrocephalus  is  then  termed  internal  -,  as 
it  is  external,  when  retained  between  the 
common  integuments  and  the  cranium.  See 

HYDROCHARIS,  in  botany,  a  genos  of 
the  Dioecia  Enneandria  cbtts  and  order. 
Natural  order  of  PahuK.  Hydiocharides, 
Jnssaeo.  Essential  character :  male,  spathe 
two-leaved; 'calyx,  trifid;  corolte,  three- 
petaDed;  filaments  the  three  inner  style 
bearing:  female,  calyx  trifid;  corolja 
three  petalled ;  styles  six ;  capsule  six-cel- 
led, m)my  seeded,  inferior.  There  is  but 
^ne  species,  with  many  varieties,  viz.  H. 
morsns  rane,  frog  bit. 
HYDROCOTYLE,  in  botany,  mwr$k 
fwoit,  a  genus  of  the  Pentandria  Digy- 
class  and  order.  Natural  order  of  Um- 
,tBe.  Essential  character:  umbel  sim* 
'  M,'with  a  four-leaved  involucre;  petals 
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eotiif!;  seeds  semi-orbicolate,  compressed* 
There  are  fifteen  species. 

HYDRODYNAMICS  treat  of  Ihepqw- 
ers,  forces,  and  velocities,  of  fluids  in  mo- 
tion. Having  entered  folly  into  the  de- 
tail of  att  relating  thereto  while  treating  of 
Fluid,  Hypraulics,  Hydrostatics, 
Mills,  and  Watbr  wheth^  we  forbear 
firom  that  repetition  which  would  trespass 
on  the  space  allotted  to  other  articles,  re- 
ferring the  reader  to  those  heads  for  what 
appertains  thereto. 

HYDROGEN.  It  bad  been  long  known 
to  the  chemists,  that  a*  vapour  or  air  is  dis* 
engaged  in  some  processes,  which  kindled 
on  the  approach  of  an  ignited  body.  Vav 
Helmont  gave  this  the  name  of  gas  igneum,' 
and  it  seems  to  have  attracted  the  attention 
of  Boyle,  Mayow,  and  Hales.  The  che- 
mists knew,  that  such  a  vapour  or  air  wa^ 
commonly  d^engaged  during  the  solution 
of  certain  metals,  in  muriatic  or  dilute  sul- 
phuric acid,  that  it  bomt  at  the  month  of 
the  phial,  and  if  mixed  with  atmospheric* 
air,  exploded  when  kuidled  by  a  match. 

Mr.  Cavendish,  however,  first  examined 
its  properties  folly,  shewed  that  it  is  per- 
manently elastic,  not  ahsorbed  by  water, 
and  that  it  is  much  lighter  than  atmosphe- 
ric air.  (Philos.  Trans,  vol.  IvL  p.  141).' 
This  substance  forming  water  when  com- 
bmed  with  oxygen,  and  being  therefore  the 
radical  of  that  compound,  the  name  hydro- 
gen was  given  to  it,  at  the  formation  of  the 
new  nomenclature. 

It  is  always  obtained  fitmi  the  decompo- 
sition of  water,  as  it  cannot,  firom  other  sub- 
stances in  which  it  exists,  be  easily  disen- 
gaged in  perfect  purity.  Some  substance 
is  made  to  act  on  water,  which 'exerts  an 
attraction  to  the  oxygen,  without  combin- 
ing with  the  liydrogen,  when,  of  course,  the 
hydrogen  is  disengaged,  and  passes  into  the 
elastic  form. 

At  the  common  temperature  of  the  globe, 
this  decomposition  cannot  be  efiected  with 
rapidity  by  any  single  affinity.  Iron,  moist- 
enied  with  water,  decomposes  it  very  slowly, 
and  evolves  hydrogen ;  but  at  the  tempera- 
ture of  ignitioB,  the  decomposition  is  more 
rapid.  lif  a  coil  of  iron  wire,  or  a  quantity 
of  iron  filings  be  put  into  an  iron  or  coated 
glass,  or  esothern  tabe,  which  is  placed 
across  a  small  furnace,  and  surrounded  with 
burning  fuel,  so  as  to  be  brought  to  a  red 
heat,  on  distilling  water  from  a  retort  con- 
nected with  it,  the  vapour,  in  passing  over 
thn  surface  of  the  ignited  iron,  is  deceos- 
L19 
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posed,  the  iron  attracts  its  oxygen,  and  by-  can  be  ascertained  by  weighing/   Ita  ape- 

drogen  gas  issues  from  the  exti^emity  of  tlie  cific  gravity  varie*  considerably,  according 

tube.  to  its  state  with  regard  to  humidity.  Wbeu 

This  process  is  a  tronblesome  one,  and  it  iias  been  transmitted  through  water,  or 

by  the  agency  of  an  acid,  water  is  decom-  has  remained  for  some  time  exposed  to  it, 

posed  as  rapidty  by  iron  or  zinc,  at  a  nata-  it  is  about  ten  times  lighter  than  atmoaphe- 

ral  temperature.    Zinc  affords  tlie  hydro-  ric  air ;  when  it  has  been  received   over 

gen  in  the  greatest  purity.    One  part  of  it,  quicksilver,  and  exposed  to  any  substance 

in  small  pieces,  is  put  into  a  retort,  or  a  which  attracts  water  strongly,  as  ({nicklioiey 

bottle  with  a  bent  tube  adapted  to  it;  it  is  nearly  13  times  lighter,  or  atmoaphe- 

two  parts   of  sulphnric   acid,  previously  ric  air  being  1,000,  liydrogen  is  84.     Its 

diluted  with    five    times    its    weight   of  specific  gravity  in  this  state,  water  beas^ 

water,  are  poured  upon  it,,  an  effervescence  1,000,  is  stated  by  Lavoisier  at  0.O946. 

is  immediately  excited,  hydrogen   gas  es*  100  cubic  inches  weigh  2.613  grains.     It  is 

capes,  and  is  to  be  collected  in  jars  filled  from  this  levity,  that  it  was  applied  witk 

with  water^  and  placed  on  the  shelf  of  the  success  to  the  constmctiou  of  balloona  ;^a 

pneumatic  trough.  Its  disengagement  con-  varnished  silk  or  linen  bag,  filled  widt  it, 

tinues  until  tiie  sine  is  dissolved.   Iron  may  having  a  specific  gravity  so  much  iesa  tfaan 

be  employed  in  place  of  zinc,  but  contain-  atmospheric  air,  as  not  only  to  rise  in  the 

mg  generally  a  little  carbon,  which  is  dis-  atmosphere,  bdt  also  to  elevate  an  addi- 

solved  by  the  hydrogen^  it  afibrds  a  gas  less  tional  weight 

pure.  Muriatic  acid  serves  the  same  pur-  •  The  chemical  property  by  which  hydro- 
pose  as  sulphuric  acid,  but  must  be  dihited  gen  gas  is  most  Eminently  distinguished,  ia 
with  only  twice  or  three  times  its  weight  of  its  great  mflammability.  When  an  ignited 
water.  body  is  approached  to  it,  in  contact  with 

In  the  experiment,  the'  hydrogen  gas  is  the  atmosphere,  it  is  immediately  kmdled, 

derived  entirely  from  the  decomposition  of  and  continues  to  bum  while  the  air  is  ad- 

the  water,  the  oxygen  of  which  is  attracted  mitted ;  if  previously  mixed  with  atnio»phe- 

by  the  metal.    That  the  add  suffers  no  de-  ric  air,  and  a  burning  body  approached  to 

QDmposition,  is  proved  by  the  liquor  at  the  the   mixture,    or   an  electric   spark*  sent 

end  of  the  experiment,  being  capable  of  sa-  through  it,  it  instantly  ir^flames  with  deto- 

uurating  as  much  of  an  alkali  as  the  quantity  nation ;  and  when  it  has  been  mixed  with 

of  acid  employed  would  have  done  in  a  oxygen  gas,  the  detonation  is  more  violent, 

pure  state.    The  agency  of  the  acid  was  When  burning  at  the  extremity  of  a  capil. 

formeriy  explamed,  on  the  absurd  doctrine  lary  tube,  on  bringing  a  wide  tube  over  the 

of  disposing  affinity,— that  it  had  no  attrac-  flame,  a  singular  phenomenon,  accidentally ' 

tion  to  the  pure  metal,  but  to  the  oxide  of  observed  by  Dr.  Higgins,  is  produced,  that 

the  metal ;  tliat  to  satisfy  this  afihiity,  it  of  sounds  of  various  tones,  which  vary  m 

caused  the  oxidation  of  the  metal  at  the  ex-  acnteness  and  strength,  according  to  the 

pence  of  the  water,  and  tlieu  combmed  width,  the  length  of  the  tube,  and  the  kind 

with  the  oxide  thus  formed.    In  conformity  of  substance  of  whidi  it  is  formed,  owing,  ap- 

to  B^ertfaollet's  specidations,  it  may  be  re-  parently,  as  Picket  and  De  hi  Rive  have 

ferred  to  tiie  affinities  of  the  acid  to  iron,  expfauned  it,  to  the  vibrations  excited  in 

and  to  oxygen,  conspiring  with  the  affinity  the  matter  of  the  tube  by  the  rapid  ezpaa- 

of  iron  to  oxygen :  these,  co-operating,  pro-  sion  and  condensation  of  the  watery  vapoar 

dttce  a  ternary  combination,  while  the  by-  near  and  around  the  flame,  and  which,  re- 

drogen  gas  is  disengaged.  gnhited  and  equalised  by  regular  reflections 

Hydrogen  gas  is  permanently  ehstic.  frorathesidesof  the  tabeyComtitntieamn- 
When  collected  over  water,  it  is  observed  sical  sound.  (Nicholson's  JounaU,  8vo. 
to  have  a  peculiar  smell,  slightly  fetid,  vol.  i.  p.  199 ;  ibid,  vd.  iv.  p.  »> 
Vrhich  is  not  so  perceptible  when  it  is- col-  Though  hydrogen  gas  be  inflammable,  it 
lected  over  quicksilver,  and  which  is  lost  is  incapable  of  sopportii^  the  combnstioo 
when  the  gas  is  exposed  to  substances  which  of  other  inflammables.  If  a  bommg  iMMly 
powerfully  attract  humidity.  It  is  not  the  be  quickly  immersed  hi  it,  it  is  inunodiately 
only  substance  in  which  water  appears  re-  extmguished. 
quisite  to  devfelope  odour.  This  gas  is  incapable  of  supporting  ani- 

This  is  the  lightest  of  tlie  gases,  and  in-  mal  hfe  by  respiration;  an  anUnal  immened 

deed  the  liglHest  substance  whose  gravity  in  it  is  soon  Idlledi    At  the  nmt  time,  it 
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4«et  aol  appMT  to  b«  so  poiititely  delet«»  |io  perceptible  dimhmtion  of  volume.  Wbea 

rioittw  the  otlieriioxiowgasft.Scheele  long  the  water  lias  been  previoiuly  freed  from 

a^o  obsenred,  that  be  was  able  to  breathe  atmospheric  air,  Mr.  Henry  foond,  that  one 

it  for  twenty  inspirations.  (Treatise  on  Air  hundred  cubic  inches  take  up  1.5  of  ^be 

and  Fire,  p.  160).    Fontana  shewed,  what  gas  under  a  common  atmospheric  pressure; 

Sefaeele  indeed  had  observed,  thst  if  the  under  increased  pressure,  a  larger  quantity, 

lungs  were  previously  emptied  as  mncb  as  equal  to  one-third  of  the  volume  of  die  wa* 

possible  of  atmoephefic  air,  by  a  forcible  ter,  is  absorbed. 

expiration,  it  cannot  be  breathed  so  long.  The  affinities  of  hydrogen  seem  princi- 

thongh  still  it  did  not  appear  to  him  to  be  pally  exerted  towards  in6ammable  bodies, 

positively  deleterious,  like  some  of  the  na-  It  nn|tes  with  sulphur,  phosphorus,  and  car- 

respirable   gases,    (Opuscules   Physiques,  bon,  and  forms  gaseous  compounds;  it  ap- 

p.  ii).    Rosier,  even  aher  expeHmg  the  air  pears  to  be  capable  of  dissolving  even  some 

from  the  lungs,  breathed  hydrogen  gas  for  of  the  metals,  particularly  iron,  sine,  and  ar- 

several  respirations ;  and  Mr.  Davy,  in  his  seuic.    United  with  nitrogen,  it  forms  one 

experiments  on  the  respiration  of  the  gases,  of  the  alkalies,  ammonia ;  with  oxygen,  wa- 

remarked,  that  in  one  experiment^  lifter  a  ter.    It  is  also  a  constituent  principle  of 

complete  exhaustion  of  the  lunss,  he  found  the  greater  number  of  the  vegetable  and 

great  difficulty  in  breathing  hydrogen  for  animal  products. 

half  a  minute,  though  in  a  solMeqnent  ex-  Hydrogen  gas  may  be  regarded  as  a  pro- 
peiiment,  with  the  same  preparation,  he  duct  of  some  natural  operations.  It  is 
breathed  it  for  near  a  minute.  The  first  found  collected. often  in  mines,  derived  pro- 
six  or  seven  inspirations  produced  no  sensa*  bably  from  the  decomposition  of  water  by 
tious  whatever ;  in  half  a  minute,  a  sense  of  metals;  it  is  known  to  the  miners  by  the 
oppression  was  felt  at  the  breast,  which  in*  name  of  fire-damp,  and  b  often  the  cause  of 
creased  until  the  pain  of  suffocation  inter-  accidents,  from  exploduig  on  tlie  approach 
rupted  the  experiment.  (Chemical  Re-  of  an  ignited  body.  It  is  also  extricated 
searches,  p.  400.  466).  Hydrogen,  there-  from  stagnant  water,  and  from  manhy  si- 
fore,  is  incapable  of  supporting  life :  the  re-  tuations,  from  the  ^ow  decomposition  of 
spiration  of  it  can  be  continued  only  for  a  vegetable  and  animal  substances  holdings 
sliort  tune,  and  animals  confined  in  it  soon  dissolved  in  it,  carbon,  and  perhaps  also 
die.  It  appeaia  only  to  prove  fatal,  not  by  phosphorus  and  nitrogen,  and  forming,  at 
a  positively  noxious  quality,  but  by^eiclud-  lias  been  supposed  with  some  probability, 
ing  atmospheric  air,  the  due  supply  of  gases  which  render  the  air  of  such  places 
which,  by  reqiiration,  is  hidispensable  to  unhealthy.  From  its  levity,  it  has  been 
life.  Blood  exposed  to  it  acquires  a  deep  supposed  that  the  quantity  of  it  thus  pro- 
bkck  colour,  and  the  gas  suflen  a  diminn-  duced  at  the  surface  of  the  eartli,  will  rise 
tion  of  volume.  through  the  atmospliere,  aud  occupy  the 

Hydrogen  is  not,  as  several  of  the  other  higher  regions ;  aud  on  its  presence,  some 

ganes  are,  noxious  to  vegetable  life ;  at  the  of  the  phenomena  of  meteorology,  particu- 

same  time,  it  appears  to  contribute  little  to  Uiiy  the  sudden  appearance  of  some  Aery 

the  nourishment  of  plants.    Dr.  Priestley  meteors,  have  been  supposed  to  depend. 

Iiaving  found,  that  it  still  continued  inflam-  Its  affinities  have  not  been  ascertained  with 

mable  after  a  growing  vegetable  had  been  any  precision,  as  to  tlieir  relative  force, 

confined  In  it  for  several  months.    It  can  HYDROGRAPHY,  the  art  of  measur- 

apparently  supply,  to  a  certain  i;xtent,  tba  ing  and  describing  the  sea,  rivens  fadies,  and 

place  of  light,  in  supporting  vegetation,  canals.    With  re^rd  to  the  sea,  it  gives  an 

Von  Humboldt  observed,  that  some  ciyp-  account  of  its  tides,  counter-tides,  sound- 

togamic  phwU  in  mines,  and  of  coone  so-  ings,  bays,  gulphs,  creeks,  Sec ;  as  also  of 

chided  from  Qght,  were  not  pale,  but  of  a  the  rocks,  shelves,  sands,  shallows,  promon* 

green  colour,  such  as  they  wouM  have  had  tones,  harbours,  the  distance  and  beariqg 

from  growing  under  exposore  to  the  light  of  one  port  from^apother,  vrith  eveiy  thing 

of  day ;  and  he  concluded,  vrith  sufficient  that  is  remarkable,  whether  out  at  sea,  or 

probability,  that  the  agency  of  light  had,  hi  on  the  roast. 

this  case,  been  supplied  by  the  hydrogen  HYDROLEA,  in  botany,  a  genus  of  the 

gas,  which  m  evolved  in  greater  or  lem  Pentandria  Digynia  chus  and  order*    Na- 

abundance  in  such  situations.  taril  order  of  Goovolvuli,  Jussien.    Eftien- 

Hydrogen  gas  is  so  sparingly  soluble  in  tiai  cbarMter:  calyx  five-leaved  j  corolla 

water,  that  whcni^italed  with  it,  it snffen  wbtcl-shapedi    fifaunento  cordiue  at  the 
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base ;  capsule  two-celled,  two-Talved.  There  deusUies  of  these  flnids,  1n«t  blTe  its  stedi 

are  four  species.  e<|aal  in  bulk  to  more  than  one  foiir^  o€  die 

..  HYDKOMAN^Y,  a  method  of  divina-  whole  instrument.    If  this  balk  be  given 

tjon  by  water,  practised  by  the  ancients  in  chiefly  in  thickness,  the  smaller  diffei 

this  manner :  they  filled  a  cup  or  bowl  of  of  demity  will  not  be  perceptible, 

water;  then  fastening  a  ring  to  a  piece  of  cannot,  with  any  convenience,  be  ^\ 

tibre^d  tied  to  their  £iger,  held  it  over  die  length. 

water,   and   repeated  a  certain  form   of       To  remedy  this  imperfection,  variooa 

words,  desiring  to  be  satisfied  with  regard  triv^ces  have  been  proposed,  for  the  most 

to  their  enquiry;  and  if  the  question  was  part  grounded  on  the  consideration,  that  a 

answered  in  the  affirmative,  the  ring  woold  change  in  the  balhut,  or  weight  employ-ed 

strike  the  sides  of  the  bowl  of  its  own  ac-  to  sink  the  ball,  would  so  fiir  change  the 

cord.  instrument,  that  the  same  short  range  of 

HYDROMETER.    The  best  method  of  gradations  on  a  slender  stem,  which  were 

weighing  equal  quantities  of  corrosive  vola-  employed  to  exhibit  the  densities  of  ardest 

tile  fluids,  to  determine  their  specific  gra-  spirit,  might  be  employed  in  experimeDtB 

vities,  appears  to  consist  in  inclosing  them  apon  water.    Some  have  adjusted  weights 

in  a  bottle  with  a  conical  stopper,  in  the  to  be  screwed  upon  the  lower  stem,  and 

side  of  which  stopper  a  fine  mark  is  cut  vrith  othen,  with  more  neatness  and  accuracy, 

a  file.    The  fluid  being  poured  into  the  have  adjusted  them  to  be  slipped  upoo  the 

bottle,  it  is  easy  to  put  in  the  stopper,  be-  extremity  of  the  upper  stem.    But  the  me- 

cause  the  redundant  fluid  escapes  through  thod  of  Fahrenheit  appears  to  be  on  all 

the  notch  or  mark,  and  may  be  carefully  accounts  the  simplest  and  most  accarate. 
wiped  o£    Equal  bulks  of  water  and  other        The  hydrometer  of  Fahrenheit  consists  of 

fluids,  are  by  this  means  weighed  to  a  great  a  hollow  ball,  with  a  counteipoise  below, 

degree  of  ^accuracy,  care  being  taken  to  and  a  very  slender  stem  above,  terminating 

keep  the  temperature  as  equal  as  possible,  in  a  small  di«b.    The  middle,  or  half  length 

by  avoiding  any  contact  of.  the  bottle  with  of  the  stem,  is  distinguished  by  a  fine  hoe 

the  hand  or  otherwise.    The  bottle  itself  across.    In  this  instrument  every  divinoa 

shows,  with  much  precision,  by  a  rise  or  of  the  stem  is  rqjefeted,  and  it  is  immersed, 

fall  of  the  hqold  in  tlie  notch  of  the  stop-  iu  all  experiments  to  the  middle  of  the 

per,  whether  any  such  change  has  taken  stem,  by  phiciug  proper  wdglits  in  the  little 

pkuse.    See  Gravity,  specific,  dish  above.    Then  as  the  part  immersed  ii 

But  as  the  operation  of  weighing  requires  constantly  of  the  same  magnitude,  aod  the 

considerable  attention  and  steadiness,  and  whole  weiglit  of  the  hydrometer  is  known  i 

also  a  good  balance,  the  floating  instrament  this  last  weight,  added  to  the  weights  in 

called  the   hydrometer^  has  always  been  the  dish,  will  be  equal  to  the  weight  of  floid 

esteemed  by  philosophers,  as  well  as  men  displaced  by  the  instrament,  as  all  writen 

of  business.    It  consists  of  a  hollow  ball,  on  hydrostatics  prove.     And  accordtqgly 

either  of  metal  or  glass,  capable  of  floating  the  specific  gravities  for  the  common  form 

in  any  known  liquid ;  fVom  the  one  side  of  of  tlie  tables  will  be  had  by  the  proportion, 

the  ball  proceeds  a  stem,  which  terminates  As  the  whole  weight  of  the  hydrometer  and 

in  a  weight,  and  from  the  side  diametrically  its  load,  when  adjusted  in  distilled  water,  is 

opposite  proceeds  another  stem,  most  com-  to  the  number  1,000,  Sec,  so  b  the  whole 

mobly  of  an  equal  thickness  throughout,  weight,  when  adjusted  in  any  other  fhnd. 

The  weight  i^  so  ph>portioned  that  the  in-  to  the  number  expressmg  its  spedlic  gm- 

stnuient  may  float  with  the  last  mentioned  vity. 

stem  upright.    In  the  less  accurate  hydro-        In  order  to  show  the  degree  of  aocoracy 

meter  this  stem  is  graduated,  and  serves  to  an  imtrtiment  of  this  kind  is  capable  of,  it 

^w  the  density  of  the  fluid,  by  the  depth  may  in  the  first  place  be  observed,  that  the 

to  which  it  sinks ;  as  the  heavier  fluids  will  greatest  impediment  to  its  sensibility  arises 

buoy  up  the  instrament  ^ore  than  such  as  flrom  the  attraction  orrepulsioo  lietween 

are  lighter.    In  this  way,  however^  it  is  the  surface  of  the  fluid  and  that  of  the  steak 

clear,  that  tiie  stem  must  be  comparatively  If  the  instrament  be  carefully  wiped  with 

thick,   in  order  to  possess  any  extensive  a  clean  soft  linen  cloth,  the  metallic  s«€u;e 

range ;  for  the  weight  of  vitriolic  ether  if  will  be  equally  disposed  to  attract  or  repel 

not  equal  to  three-fourths  of  the  same  bulk  the  fluid.    So  that  if  it  possess  a  tendency 

of  water,  and  therefore  such  an  bydrome-  to  descend,  there  will  be  a  cavity  sufronnd* 

tcTy  mtended  to  exhibit  the  comparative  ingthe  stem ;  or  i^  on  thecontiaiy,  its  tea- 
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flency  be  to  riie,  the  fluid  will  stand  ronnd 
the  stem  in  a  small  promberance.  The 
operator  most  assiit  this  tendency  by  apply- 
ing the  pincers,  with  which  he  takes  up  his 
weights  to  the  rim  of  the  dish.  It  is  very 
easy  to  know  when  the  soiface  of  the  fluid 
ia  tniJy  flat,  by  observing  tlie  reflected 
'image  of  the  window,  or  any  other  fit  ob- 
ject seen  near  the  stem  in  the  fluid.  In 
this  way  the  adjustment  of  the  weights  in 
the  dish  may,  without  difl&colty,  be  brought 
to  the  fiftiedi  part  of  a  grain.  If,  there- 
fore, the  instrument  disphice  one  thousand 
girains  of  water,  the  result  will  be  very  true 
to  four  places  of  figures,  or  even  to  five. 
This  will  be  as  exact  as  most  scales  are  ca- 
pable of  affording. 

Some  writers  have  spoken  of  the  adjust- 
ment of  an  hydrometer  of  tl^  kipd,  so  that 
it  shall  at  some  certain  temperature  dis- 
place one  thousand  grains  of  water,  as  if 
this  were  a  great  difilcnlty.  It  is  true,  in- 
<leed,  that  the  performance  of  a  piece  of 
woikmanship  of  this  nature  would  require 
both  skill  and  judgment  on  the  part  of  the 
artist  *,  but  it  is  by  no  means  neeessaiy. 

Nothing  more  is  required  on  the  part  of 
the  workman,  than  that  the  hydrometer 
ihall  be  light  enough  to  float  in  ether,  and 
capable  of  sustaining' at  least  one-third  of 
its  own  weight  in  the  dish,  vrithout  over- 
setting in  a  denser  fluid.  This  last  requisite 
is  obtained  by  giving  a  due  length  to  the 
stem  beneath,  to  which  the  counterpoise  is 
attached.  With  such  an  instrument,  what- 
ever may  be  its  weight,  or  the  quantity  of 
water  it  displaces,  the  chemist  may  pro- 
ceed to  make  his  experiments,  and  deduce 
hif  specific  gravities  by  the  proportion  be- 
fore laid  down.  Or  to  save  occasional  com- 
putation, he  may  once  for  aU  make  a  table 
of  the  specific  gravities,  corresponding  to 
every  number  of  the  load  in  the  dish,  from 
one  grain  up  to  the  whole  number  of  grains, 
so  that  by  looking  for  the  load  in  one  co- 
lomn,  he  may  always  find  the  specific  gra- 
vity in  the  column  opposite. 

This  method  is  very  ready  and  conve- 
nient in  practice ;  but  if  it  be  preferred, 
the  weights  may  be  ailiusted  to  the  hydro- 
meter, so  as  to  show  the  specific  gravity, 
without  computation  or  reference.  For 
this  purpose  the  hydrometer  must  be  pro- 
periy  counterpoised  in  distilled  water,  a^ 
the  assamed  stindard  temperature;  sop- 
pose  60°,  and  the  whole  weight  of  the 
mstrament  and  its  load  called  1.000,  Sec. 
Then  the  weight  of  the  tbstrument  and 
its  load  most  be  separately  determined  in 
gnifls  and  parts,  or  other  weights,  by  a 


good  pair  of  scales,  and  as  the  whole 
weight  of  the  instrument  and  its  load  b  pro- 
portioned to  the  weight  of  the  instrument 
alone,  so  will  be  the  number  1.000,  Sec,  to 
a  fourth  term  expressing  the  weight  of  the 
instrument  in  such  parts  as  make  the  whole 
1.000,  &c.  Make  an  actual  set  of  decimal 
weights  of  which  1,000,  &c.  shall  be  equal  to 
the  hydrometer  and  its  load ;  and  it  is  clehr, 
that  whatever  may  be  the  load  in  these 
weights,  if  it  be  added  to  the  number  de- 
noting the  weight  of  the  instrument,  the 
sum  will  denote  the  specific  gravity  of  the 
fluid,  wheiiein  the  instrument  floats  with 
that  load. 

By  following  the  above  easy  method,  it 
will  be  found  that  every  hydrometer,  where- 
loever  made,  must  give  the  same  results. 
The  sulject  is  indeed  in  itself  sufficiently 
simple,  and  would  require  scarcely  any  dis- 
cussion, if  it  had  not  happened  that  many 
philosophers,  for  want  of  requisite  atten- 
tion, have  made  their  experiments  with  hy- 
drometers graduated  on  the  stem  by  no 
certain  rule  by  which  operators,  at  a  dis- 
tance from  each  other,  might  compare  their 
experiments.  Hie  hydrometers,  or  pes6- 
liqueurs  of  Banm6,  thougli  in  reality,  com- 
parable  with  each  other,  are  subject,  in 
part,  to  the  defect,  that  their  results,  hav- 
ing no  independent  naraerical  measure,  re- 
quire explanation  to  those  who  do  not  know 
the  instruments.  Thus,  for  example,  when 
a  chemist  acquanits  us  that  a  fluid  indicate^ 
fourteen  degrees  of  the  pes^liqueur  of 
Baum6,  we  cannot  usefully  apply  this  re- 
sult, unless  w€  have  some  rule  to  deduce 
the  correspondent  specific  gravity ;  whereas 
we  should  not  have  been  in  any  respect  at 
a  loss,  if  the  aathor  had  mentioned  the  spe- 
cific gravity  itself.  As  a  considerable  num- 
ber of  French  philosophers  refer  to  this 
instrament,  it  will  be  of  use  to  explain  its 
priiidptes. 

M.  Baum^  appears  to  have  directed  Ids 
attention  chiefly  to  the  acquisition  of  a 
means  of  making  hydrometers  with  a  gra- 
duated stem,  which  should  correspond  in 
their  results,  notwithstanding  any  difiVrences 
in  their  balls  or  stems.  There  is  little 
doubt  but  he  was  led  into  the  method  he 
adopted,  by  reflecting  on  that  by  which 
thermometers  are  usually  graduated.  See 
Thermobietbr. 

As  thermometers,  are  graduated,  inde- 
pendent of  each  other,  by  commencing 
with  an  interval  between  two  stationary 
points  of  temperatore,  so  M.  Baum^  adopted 
two  determinate  densities,  for  the  sake  of 
marking  an  interval  on  the  stem  of  his  by* 
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BAUME8  HTDBOM] 

ETEB   FOB  SPIRITS. 

Temperature  55°  Fahreidieity  or  10^  Rcaa- 

mar. 

Deg.     Sp.  GniT» 

Deg.     Sp.OraT.* 

10  =  J.000 

26  =  .892 

11  =    .990 

27  =  .886 

12=    .985 

28  =  .880 

13=    .977 

29  =  .874 

14=    .970 

30  =  .868 

15=    .963 

31  =  .862 

16=    .955 

32  =  .857 

17=    .949 

33  =  .852 

18=    .942 

34  =  .847 

19=    .9^ 

35  =  .848 

20=    .928 

36  =  .837 

21=    .922 

37  =  .832 

22=    .915 

38  =  .827 

23=    .909 

39  =  .822 

24=    ,903 

40  =  .817 

25=    .897 

• 

(Iroraeler.    TUese  densities  Mrere  those  of 

pure  WAter,  and  of  water  containing  ^  parts 

of  its  weight  of  pure  dry  common  salt  in 

sohition.    The  temperature  was  ten  degrees 

of  Reaumur  above  (reeziogy  or  54.5**  of 

Fahrenheit.    Hb  instniment  for  salts  was 

so  balanced,  as  nearly  to  sink  in  pure  wa- 
,  tei^.    Wlien  it  was  plunged  in  this  saline 

solution,  the  stem'  arose  in  part  above  the 
'  surface.    The  elevated  portion  was  assumed 

to  be  fifteen  degrees,  and  he  divided  the 

rest  of  the  stem  with  a  pair  of  compasses 

into  similar  degrees. 
It  is  unnecessary  to  inquire  in  this  place, 

whetlier  this  interval  be  constant,  or  how 

far  it  inay  be  yaHed  by  any  difference  in  the 

purity,  and  more  especially  the  degree  of 

dryness  of  the  salt.    Neither  will  it  be 

requisite  to  inquire  how  far  the  principle  of 

lucasuring  specific    gravities   by  degrees, 

representing  equal  increments,  or  decre- 
ments, in  the  bulk  of  fluids,  of  equal  weight, 

but  different  specific  gravittes,  may  be  of        ^th  regard  to  the  hydrometer  for  salt«, 

value,  or  the  contrary.    It  does  not  seem     ^^  learned  author  of  the  first  part  of  the 
probable,   that   Baum^'s   infttmment   will    *' CncyclopMie,  Guy  ton  de  Morvean,'*  who 

ever  become  of  genera!  use,  for  which  rea-  ^  ^^  means  considers  this  an  accurate  in- 
son  uothmg  further  need  be  ascertained,  stmment,  affirms,  that  the  sixty-sixth  de- 
than  the  specific  gravities  corresponding  IP^®  corresponds  nearly  vdth  a  specific  gn- 
with  its  degrees,  in  order  that  such  expe-  ^'^y  ^  1-848  ;  and  as  this  number  lies  near 
riments  ^as  haiw  this  element  among  their  ^^  extreme  of  tlie  scale,  I  shall  use  it  to  de- 
data  may  be  easily  understood  by  chemical 
readers. 

M.  Baum^,  in  his  '^  Elemens  de  Phar- 
macie,*'  has  given  a  table  of  the  degrees  of 
his  hydrometer  for  spirits,  indicated  by  dif- 
ferent mixtures  oC  alcohol  and  pure  water, 
where,  he  says,  the«piritmade  use  of  gave  37 
degrees  at  the  fi^ezing  point  of  water;  and  in 
a  column  of  tlie  table  he  states  the  bulk  of 
this  spirit,  compared  with  that  of  an  equal 
weiglit  of  water,  as  35}  to  30.    The  last 
proportion  answers,  to  a  specific  gravity  of 
A.842,  very  nearly.    A  mixture  of  two 
parrs,  by  weight,  of  this  spirit,  with  thirty 
of  pure  water,  gave  twelve  degrees  of  the 
hydrometer  at  the  freezing  point.     This 
mixture,  therefore,  contained  6J  parts  of 
Blagden's  standard  to  100  water  ;  and  by 
Gilpin's  excellent  tables,  its  specific  gravity 
must  have  been  0.9915.    By  the  same  ta- 
bles, these  specific  gravities  of  0.842  and 
0.9915  would,  at  10<^  Reaumur,  or  55° 
Fahrenheit,  have  ialleti  to  0.832  and  0.9905. 


duce  the  rest. 

BAUME'S  HYDBOMGT£R  FOR  SALTS. 

Temperature  55^^ 

Fahrenheit,  or  10^  Reau- 

mur. 

Dep.       Sp.  Grav. 

Dcg-       8p.  GrsT. 

0  =  1.000 

39  =  1.373 

3  =  1.020 

42  =  1.414 

.   6  =  1.040 

45  =  1.455 

9  =  1.064 

48  =  1.500 

12  =  1.089 

51  =  1.547 

15  =  1.114 

.  54  =  1.594 

18  =  1.140 

5?  =  1.659 

21  =  1.170 

GO  =  1.717 

24  =  l.'^OO 

6S  =  1.779 

27  =  1.V30 

66  =  1.II4S 

30  =  1.261 

69  =  1.920 

SS  =  1.295 

72  =  2.000 

S6  =  1,S33 

Tt  may  not  be  amiss  to  add,  however, 
tr        ^.  ^  .^  .,.        ^    tiiat  «n  the   Philosopliic^I  Magazine,  Mr. 

Here  then  are  two  specific  graviUes  of  Bingley,  the  assaymister  of  thfanut,  haa 
spmt  corresponding  with  the  degrees  12  gi^eo  the  foUowUig  numbers  as  the  sp;:ific 
and  57,  whence  the  followmg  table  is  con-  ^^Uy  of  nitric  acid,  found  to  ans W^o 
structed.  the  degrees  of  an  areometer  of  Baom^  by 

actual  trial ;  temperature  about  60°  Fah* 
renheit.    But  his  appears  to  have '  been  a 


r 
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«litfer«nt  imtnmieDt,  as  it  mi  gnulmted 
only  from  0  to  bVf*, 


IHf .     8p.  Orav. 

Drf .       8p.  Orav. 

18  s:  1.150 

36  =  1.333 

iO  3=  1.167 

37  =  1.34« 

96  =  l.«16 

38  =  1.360 

«8  —  l.tS3 

39  =  1.358 

f9  =  l.Sr50 

40  =s  1.367 

30  =:  1.267 

41  —  1.383 

31  =:  l.f75 

43  =:  1.400 

Sf  ss  l.t83 

43  =  1.416 

34  =:  1.500 

45  =  1.435 

3d  =  1.31S 

• 

One  of  the  principal  nsci  of  tlie  liydrft- 
meter  in  common  life  being  to  detenoine 
the  specific  fTAvity  of  vinous  spirits  on  the 
mixtures  of  alcohol,  which  consist  of  water, 
an  article  of  no  value  in  a  commercial 
light,  and  alcohol,  which  is  of  considerable 
price,  it  becomes  of  importance  to  deter- 
mine how  mnch  of  eadi  may  be  contained 
in  any  mixture,  llie  following  tables,  ex- 
tracted from  the  large  table  of  Oilpui  in  the 
<*  Philosophical  Transactions,"  may  be  con- 
sidered as  of  the  first  authority.  Hiey  were 
made  with  mixtures  of  water  and  alcohol, 
of  0.825  at  60".  The  alcohol  was  obtained 
from  malL 


Real  Specific  Gravities  of  Spirits  at  different  Temperatures. 
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gr.of 
water. 

grains 
of  spi. 
rit  to  29 
gr.  of 
water. 

grains 
of  spi- 
rit to  X> 
gr.  of 
water. 

grains 
of  spi- 
rit to  35 
gr.  of 
water. 

grains 
of  spi- 
rit to  40 
gr.of 
water. 

grains      grams 
of  spi-      of  spi- 
rit to  45  rit  to  50 
gr.  of      gr.  of 
water,     water. 

.83896 

.84995 

.85957 

.86825 

.87585 

.8828J 

.88921 

.89611 

.90054 

.90558 

.91023 

35 

83672 

84769 

8.W29 

86687 

87357 

88059 

88701 

89294 

89839 

90345 

90811 

40 

83445 

84539 

85.W7 

86361 

87134 

87838 

88481 

89073 

89617 

90127 

90596 

45 

83214 

84310 

85277 

86131 

86905 

87613  88255    88849 

89396 

8996y 

90380 

50 

82977 

84076 

85042 

85902 

86676 

87384  88030   88626 

89174 

89684 

90160 

55 

82736 

83834 

84802 

85664 

86441 

87150 

87796 

88393 

88945 

89458 

89933 

60 

82500 

83599 

84568 

&5430 

86208 

86918 

87569 

88169 

88720 

89232 

89707 

65 

82262 

83362 

84334 

85193 

85976 

86686 

87337 

87938 

88490 

89006 

894^9 

70 

82023 

83124 

84092 

84951 

85736 

86451 

87105 

87705 

8825'! 

88773 

89252 

75 

81780 

82878 

83861 

84710 

85496 

86212 

86864 

87466 

88018 

88538 

89018 

80 

81530 

82631 

83603 

84467 

85248 

85966 

86622 

87228 

87776 

88301 

88781 

85 

81291 

82396 

83371 

84243 

85036 

85757 

86411 

87021 

87590 

68120 

88605 

90 

81044 

82150 

83126 

84001 

84797 

86518 

86172 

86787 

87360 

87889 

88376 

95 

80794 

81900 

82877 

83753 

845,50 

85272 

86928 

66642 

87114 

87654 

88146 

100 

80548 

81657 

Zt659 

^513  84308] 

86031 

85688 

86302 

86879 

1 

87421    879151 

100 

100 

iOO 

too 

100 

100 

100 

100 

100 

too 

Heat. 

30* 

grains 
of  spi- 
rit to  A5 
gr.of 
water. 

grains 
of  spi- 
rit to  fjO 
gr.  of 
water. 

grains 
of  spi- 
rit to  6S 
gr.  of 
water. 

gniins 
of  spi- 
rit to  TO 
gr.  of 
water. 

grains 
of  spi- 
rit to  15 
gr.of 
water. 

grains 

of  spi. 

rit  to  80 

gr.of 

water. 

gntins 

•f  spi- 

rit  to  85 

gr.  of 

water. 

gmns 
.of  spi. 
rit  to  00 
gr.of 
walrr. 

grains 
of  spi. 
rit  to  95 
gr.  of 
water. 

crains 
of  spifil 
to  100 
gr.  of 
water. 

.91449 

.91847 

.92217 

.92563 

.92889 

.93191 

.93474 

.93741 

.93991 

.94222 

36 

91241 

91640 

92009 

92365 

92680 

92986 

93274 

93541 

93790 

91025 

40 

91026 

91428 

91799 

92151 

92476 

92783 

93072 

93341 

93592 

93827 

45 

9081:2 

91211 

91584 

91937 

92264 

92570 

92859 

93131 

93382 

93621 

50 

90596 

90997 

91370 

91723 

92051 

9^358 

92647 

92919 

93177 

93419 

55 

90367 

90768 

91144 

91502 

91837 

92145 

92436 

92707 

92963 

93208 

€0 

90144 

90549 

90927 

91287 

91622 

91933 

92225 

92499 

92758 

9:1002 

65 

89920 

90328 

90707 

91066 

91400 

91715 

92010 

92283 

92516 

92794 

70 

89695 

90104 

90484 

90847 

91181 

91493 

91793 

92069 

92333 

92.580 

75 

89464 

89872 

90252 

90617 

90952 

91270 

91569 

91849 

92111 

9v».i64 

80 

89225 

89639 

90021 

90385 

90723 

91046 

91340 

91622 

91891 

92112 

85 

89943 

89460 

89843 

90209 

90558 

90882 

91186 

91465 

91729 

91969 

90 

88817 

89230 

89617 

89988 

90342 

90668 

90967 

91248 

91.511 

91751 

95 

88588 

89003 

89390 

89763 

90119 

90443 

90747 

91029 

91290 

91.W1 

100 

88357 

88769 

89158 

89536 

89889 

90*il5 

90^22 

90605 

91066 

91310 

HYD 


HYD 


Heat. 


30'' 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 


95 

{Tiains 

of  spirit 

to  100 

gr.  of 

w^ler. 


.94447 
94249 
94058 
93860 
93658 
93452 
93247 
93040 
'92828 
92613 
92393 


60 

f  rains 
spirit 
to  100 
gr.  of 
water. 


M675 
94484 
94295 
94096 
93897 
93696 
93493 
93285 
93076 
92865 
92646 


85 

grains 

of  spirit 

to  100 

gr.  of 

water. 


.94920 
94734 
94547 
94348 
94149 
93948 
93749 
93546 
93337 
93132 
92917 


80 
crains 
of  spirit 
to  100 
gr.of 

WStRT. 


,95173 
94988 
94802 
94605 
94414 
94213 
94018 
93822 
93616 
93413 
93201 


75 

grains 

of  spirit 

to  loo 

gr.of 

water. 


.95429 
95246 
95060 
94871 
94683 
94486 
94296 
94099 
93898 
93695 
93488 


70 
grains 
of  spirit 
to  100 
gr.of 
water. 


.95681 
95502 
95328 
95143 
94958 
94767 
94.579 
94388 
94193 
93989 
93785 


65 
grains 
of  spirit 
to  101) 
gr.of 
water. 


95944 
95772 
95602 
95423 
95245 
95057 
94876 
94689 
94500 
94301 
94^02 


60 

grains 

ot  spirit 

tol^O 

gr.  of 

water. 


.96209 
96048 
95879 
95705 
95534 
9.5357 
95181 
95000 
94813 
94623 
94431 


59 

erains 

w  spirit 

to  100 

gr.of 

water. 


.96470 
96315 
96159 
95993 
95831 
95662 
95493 
95318 
95139 
94957 
94768 


SO 

grBxns 

of  bpari^ 

to  100 

gr.  of 

water. 


.96719 
96579 
96454 
96t80 
96t^ 
95966 
95804 
95655 
95469 
95292 
95111 


*"■ 

45 

40 

35 

SO 

25 

90 

15 

10 

5 

Heat 

grains 

of  spirit 

to  100 

gr.of 

water. 

grains 
of  spirit 
to  100 
gr.  of 
water. 

grains 
<H  spirit 
to  too 
gr.  of 
water. 

grains 
of  spirit 

t^ioo 

gr.  of 
water. 

grains 

of  spirit 

to  JOO 

gr.  of 

water. 

grains 
of  spirit 
to  100 
gr,-of 
water. 

B-ains 
ofspint 
to  100 
gr.  of 
water. 

grains 
ofspint 
to  loo 
gr.  of 
water. 

grains 

MspiriL 

to  100 

gr.of 

water. 

SOP 

.96967 

.97200 

.97418 

.97635 

.97860 

.98108 

.98412 

.98804 

.99334 

^5 

96840 

97086 

97319 

97556 

97801 

98076 

98397 

98804 

99344 

40 

96706 

96967 

97220 

97472 

97737 

98033 

98373 

98795 

99345 

45 

96563 

96840 

97110 

97384 

97666 

97980 

98338 

98774 

99338 

50 

96420 

96708 

96995 

97li84 

97589 

97920 

98293 

98745 

99316 

55 

96272 

96575 

96877 

97181 

97500 

97847 

98239 

98702 

99284 

60 

96122 

96457 

96752 

97074 

97410 

97771 

98176 

98654 

99244 

65 

95962 

96288 

96620 

96959 

97309 

97688 

98106 

98594 

99194 

70 

95802 

96143 

96484 

96836 

97203 

97596 

98028 

98527 

99134 

75 

95638 

95987 

96344 

96708 

97086 

97495 

97943 

98454 

99066 

80 

95467 

95826 

96192 

96568  96963 

97385 

97845 

98367 

98991 

HYDROPHILtfs,  in  natural  histoiy,  a 
genns  of  insects  of  the  order  Coleoptera. 
Antennn  davate,  the  club  perfoliate ;  feel- 
ers four,  filiform ;  the  hind  legs  are  formed 
for  Bwimmingy  fringed  on  the  inner  side, 
and  nearly  nnarmed  with  claws.  The  in- 
sects of  this  genus,  like  those  of  the  Dytis- 
cus,  which  see»  are  inhabitants  of  ponds 
and  stagnant  waters,  where  they  swim 
with  m'ltch  4cxterity,  turning  round  with 
great  velocity ;  ihey  fly  abroad  by  night  in 
search  of  other  waters.  The  mates  are  dis- 
tinguished from  the  females,  by  haiing  a 
homy  concave  flap  or  shield  on  the  fore 
legs,  near  the  setting  on  of  the  feet;  ttie 
hind  legs  are  peculiarly  fitted  for  their  aqua- 
tic situation,  being  furnished  on  the  inner 
side  with  a  series  of  long  and  close-set  fila- 
ments, resembling  a  fin,  by  which  they  are 
enabled  to  swim  with  great  ease.  The  lar- 
va remain  about  two  years  and  a  half  be- 
fore they  change  into  pups,  forming  a  con- 


venient cell,  and  -secreting  themselves  in 
some  bank.  They  are  yeiy  voracioos,  and 
destructive  to  the  more  tender  aipiatic  in- 
sects, worms,  and  young  fish,  which  they 
seize  with  their  forked  jaws,  and  destroy 
b^  sucking  out  their  juice,  lliere  are  up- 
wards of  thirty  species.  The  principal  Ed- 
ropean  species  is  the  H.  piceus,  water- 
clock,  which  is  not  uncommon  in  oar  own 
countiy.  The  female  of  this  species  aftrds 
an  example  of  a  fiicnlty,  which  seems  to  be 
exercised  by  no  other  insect  of  this  order, 
wi,  that  of  spinning  a  kind  of  web,  or  flat- 
tish  circular  case  of  silk,  which  it  lesves 
floating  on  the  vrater,  and  in  which  it  de- 
posits its  eggs.  This  case,  says  Dr.  Sfasw, 
is  terminated  on  its  upper  sor&oe  by  a 
lengthened  conical  process,  resembUnf  a 
horn,  of  a  hrovm  colour,  and  of  a  much 
stronger  nature  than  the  case  itMl(  wUch 
is  white.  The  larvse,  as  soon  as  latched, 
make  their  escape  fivm  the  envelopaoeat 


HYD  HYD 

of  Hie  case,  and  commit  themselves  to  tlie  HYDROSTATICAL  balancey  a  kind  of 

WMter.  balance  contrived  for  the  easy  and  exact 

HYDROPHOBIA,    m   medicine,    an  finding  the  specific  gravities  of  bodies,  both 

nyersion  or  dread  of  water ;  a  terrible  symp-  liquid  and  solid.    See  Hydrostatics. 

torn  of  tlie  rabies  canini    See  Mboicins.  HYDROSTATICS  relate  to  the  resting 

HYDROPHYLAX,  in  botany,  a  gemis  equilibrium  of  non-elastic  fluids;  and  to  the 

of  the  Tetrandria  Mooogynia  class  and  or-  pressure  of  solids  immersed  tfaereui.     A 

der.    Natural  order  of  Rubtace«,  Jiissien.  fluid  is  a  body  whose  parts  are  in^nitelj 

Essential  character:  calyx  foor-parted;  CO-  nunute,  capable  of  disiocation  in  conse* 

rolla  funnel-form ;  fruit  ancipilal,  one«eed-  quence  of  the  smallest  force,  mvariably, 

«d.    There  is  only  one  species,  wu,  H.  ma-  (when  sufiered  to  rest),  resnming  a  perfect 

litinia,  found  in  drinng^and,  on  the  sea-  level  sni&ce,  and  presenting  an  equal  re- 

ahore,  near  Gndnhihr  in  the  East  Indies.  tistance,  throughout  every  part  to  the  body 

HYDROPHYUAJM,  in  botany,  water-  immersed. 
Uqf^  a  genus  of  the  Pentandria  Monogynia  Philosophers  consider  fluids  to  be  divided 
ctoss  and  order.  Natural  order  of  Bora-  into  two  classes,  viz.  the  elastic,  such  as 
ginec,  Jnssteu.  Essential  diaracter:  cb-  aur,  vaponr,  and  gas;  all  which  may  be 
rolla  bell-shaped,  having  Ave  longitudinal  comprised  more  or  less:  and  the  inelastic, 
melliferous  streaks  on  the  inaide ;  stigma  bi-  viz,  water,  mercury,  spirits.  See,  which  .can- 
fld ;  capsule  globular,  two-valved.  There  not  be  compressed  -,  thougli  by  being  heat- 
are  two  species,  viz.  H.  virginicum,  Virgi-  ed  they  distend  Considerably.  It  may  be 
nian  water-leaf;  and  H.  canadense,  Cana^  proper  to  observe  in  this  place,  that  Mr. 
dian  water-leaf.  Canton  in  the  years  176f  and  1764,  pub- 

HYDROSCOPE,    an    instrument   an-  lished  the  results  of  experiments  he  had 

ciently  used  for  the  measuring  of  time,  made,  whereby  it  was  endeavoured  to  be 

The  hydroscope  was  a  kind  of  water-clock,  proved,  that  all  fluids  were  compressible 

consisting  of  a  cylindrical  tube,  conical  at  though  in  so  triflmg  a  degree  as  not  to 

bottom :  the  cylinder  vras  graduated,   or  aflect  theur  bulks  when  under  examination, 

marked  out  with  divisions,  to  which  the  top  With  the  barometer  at  S9^,  and  the  ther- 

of  the  vrater,  becoming  successively  conti-  mometer  at  50,  he  declares  the  following 

guous,  as  it  trickled  out  at  the  vertex  of  the  compressions  were  effected, 
^one,  pointed  out  the  hour. 

spec  I  Oranr.           CoiD|iraBtion 

With  Spirit  of  wine 846 66  parts  in  a  million 

Oil  of  olives 918  48  ditto 

Rain  vrater 1,000  46  ditto 

Sea  water 1,028  40  ditto 

Mercury ....13,595  3  ditto 

We  leave  the  reader  to  judge  whether  We  shall  commence  the  detail,  incident 

it  be  probable  by  any  apparatus  of  human  to  this  subject,  frith  an  account  of  the 

formation,  and  wider  human  guidance,  to  as-  method  of  obtaining  the  specific  grarities 
certain  that  the  three  millionth  parts,  said, '  of  bodies :  that  is,  by  shewing  the  com- 

to  have  bee^  compressed,  were  really  so.  parative   weights   of  various  solids,  and 

Indeed,  even  the  sixty-sixth  millionth  parts,  fluids,  as  ascertained  by  the  most  careful 

suffered  to  be  compressed  in  the  spirits  of  and  skilful  chemists.     The  reader  must, 

wine,  must  appear   extremely   doubtful ;  however,  consider  the  weights  as  taken  at 

though  we  cannot  but  conclude  that,  as  a  medium.    See  Gravity,  tpedfie,  vriiere 

aur  exists  in  every  atom  of  nature,  more  is  given  a  table  of  specific  gravities, 

or  less,  with  a  sufficient  force  every  fluid  The  reader  will  observe,  that  the  wliole 

were  subject  to  compression  into  a  smaller  of  the  above  are  compared  with  rain-water, 

space  than  is  occupied  by  it  when  perfectly  which  appear  at  1,000  parts ;  but  it  b  very 

at  liberty.    Speaking  generally,  the  defini-  remarkable  that  the  density  of  that  fluid 

tions  above  given  may  be  considered  as  varies  greatly  according  to  its  temperature ; 

applicable  to  all  cases  with  which  we  are  and  that  it  by  no  means  affords  a  regular 

acquainted ;  aad  may,  perhaps,  be  com-  scale  of  weight,  or  of  bulk  in  proportion 

pletely  true.  to  the  degrees  of  heat.     This  will  be  seen 


HYDROSTATICS. 


ft-om  the  fonowinx  table,  taken  from  the 
obseirations  of  Dr.  Blagden  and  Mr. 
Gilpin. 


Heat. 

Bulk  of  the  Water. 

Specific  Gravitj. 

30^ 

35 

99910 

1.00090 

40 

99070 

1.00094 

45 

99914 

1.00d86 

50 

99938 

1.00068 

55 

9996f 

1.00038 

60 

100000 

1.00000 

65 

100050 

0.99950 

70 

100106 

0.99894 

75 

,  100171 

0.99830 

80 

lOOUt 

0.99759 

05 

100320 

0.99681' 

90 

100404 

0.99598 

95 

100501 

0.9950t 

100 

100602 

0.99402 

We  mnst  snppose  the  water  of  the  Dead 
Sea  to  be  highly  impregnated ;  since  it  ap- 
pears to  weigh  nearly  a  foarth  more  than 
common. sea  water.       ' 

The  anomalies  lay  between  32°  and  45% 
and  are  accounted  for  by  die  contraction 
which  taVes  place  in  water  about  to  freese, 
and  its  sudden  expansion  afterwards:  by 
this  we  understand  the  course  of  bottles, 
pitchers,  Sec,  being  bunt  when  the  water 
they  contain  Ifreezes.  The  difference  in 
bulk  between  water  and  liquors  in  the 
winter,  and  in  the  summer  season,  averages 
abont  three  per  cent:  hence  many  great 
dealers  have  thought  it  worth  their  while 
to  buy  only  in  the  former  season,  wfaeo 
the  liquors  have  been  most  concentrated. 

The  specific  gravity  of  a  body  either 
Huid,  or  solid,  is  ordinarily  found  by  means 
pf  the  hydrostatic  balance;  a  most  ingeni- 
ous device  for  exactly  ascertaining  the 
weight,  either  immersed  in  the  water,  or 
in  the  air.  The  cons^ction  of  this  in- 
strument requires  peculiar  nicety,  but  it 
•may  be  appended  to  )iny  common  baUnce ; 
as  will  be  understood  from  ttia  following 
description.  Each  scale  should  have  a 
small  hooK  fixed  to  the  centre  of  its  bot- 
tom, or  lower  side ;  so  these  small  weights 
.  may  be  attached  by  means  of  hon^-liair,  or 
fine  silk,  thence  to  suspend  a  body  in  water 
withont  wetting  the  scale.  First  weigh  the 
body  in  the  usual  manner  in  the  scales, 
with  great  exactness ;  immerse  it  in  water, 
and  the  equilibrium  will  be  instantly  de- 
stroyed. To  restore  it,  put  into  the  scale 
from  which  the  body  immersed  in  the  wa- 
ter is  suspended,  as  much  weight  as  will 


bru^  it  even  with  the  other  scale  in 
the  opposing  weight  remains  unaltered. 
The  added  weight  will  be  equal  to  tJkmt  of 
a  quantity  of  water  equallmg  the  imneraed 
body  in  bnlk.  Now  if  the  weight  at  the 
body  in  air,  be  divided  by  what  it  weiglieii 
in  the  water,  the  quotient  will  show  liow 
much  that  bo^  is  heavier  than  its  boIlL  of 
W4ter. 

A  guinea,  new  from  the  Mint,  will 
quire  1 29  grains  to  be  offered  to  its 
in  air;  but  on  beli^  immersed  in  watery 
will  requupe  7^  grains  more  to  restore  the 
equilibrium  lost  by  the  immersion.     Vrom 
this  we  see,  that  a  quantity  of  water  eqoal 
in  bnlk  with  the  gnmea  weight  7^  f:rains, 
or  7.25,  by  which  divide  129,  (the  weiglit 
in  air),  and  the  quotient  will  be  17.793; 
shewing  that  the  guinea  is  as  17.793,  to  l 
of  water. 

But  we  sometimes  have  occasion  to  as- 
certain the  precise  weight  of  bodies  that 
are  lighter  than  vrater,  say  a  piece  of  cork, 
and  which  if  unaided,  would  float  od  iu 
sudace.    In  such  case,  it  is  necessary  to 
affix  a  weight,  (having  previously  foaod 
its  exact  poise)  thereto ;  whea  by  Inunera- 
ing  both,  and  deducting  the  amount  of  the 
collateral  weight,  the  residue  will  be  left 
to  acconnt  of  the  cork.     If  yon  woald 
weigh  quicksilver,  it  must  be  first  bafamced 
in  a  glass  bucket,  of  which  t)ie  weight  is 
knovni,  and  which  has  been  weighed  also 
by  immersion.    When  the  bucket  has  been 
brought  to  equilibrium  in  the  water,  poor 
in    the   quicksilver,    and    the   additional 
weight  requisite  to  counterbalance  it  will 
show  its  exact  weight. 

Perliaps  the  (bllowmg  general  mles  fer 
finding  the  specific  gravity  of  bodies  may 
prove  nsefid  and  iamiliar  to  every  under* 
standing.  1.  *'  When  the  body  is  heavier 
than  water.**  Weigh  it  both  in  water, 
and  in  the  atmosphere,  and  the  difference 
between  the  results  vrill  shew  the  quantity 
lost  in  tlie  former  mode;  tlien,  as  the 
weight  lost  in  water,  is  to  the  weight  in 
air ;  po  is  the  gravity  of  water  ta  the  $t8- 
vity  of  the  body.  2.  '^  When  the  body  beti« 
specifically  lighter,  will  not  sink  in  vrater." 
Render  the  body  heavy  enough  to  sink  by 
means  of  some  appendage,  as  a  small  piece 
of  lead,  &c«;  weigh  the  body  and  the 
appendage,  both  separately  and  together, 
in  the  air,  and  in  the  vrater :  find  out  how 
much  each  loses  in  the  water,  and  sob* 
tract  those  losses  from  the  whole  weight 
of  eadi  in  air.  Then,  as  the  last  remainder 
is  to  the  weiglit  of  the  light  body  in  tb^ 
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so  is  the  gimiity  of  water  to  the  gravity  of  drawn,  tlie  water  will  aaeend  withm  tht 

the  body.  3.  **  When  a  fluid  is  to  be  weigh-  tube,  to  the  level  of  the  body  in  which  it 

ed."    Weigh  the  fluid  in  a  cup,  which  is  to-  is  ioimened. 

be  deeoiod  an  appendage  and  treated  ac»        Ab  fluids  press  in  all  directions^  it  is  erl- 

cording  to  the  foregoipg  rule,  observing,  dent  their  whole  weight  cannot  be  applied 

that  as  the  whole  weig!it  is  to  the  low  of  against  one  part  or  side ;  while  on  the  other 

weight ;  so  is  the  gravity  of  the  solid  to  hand  it  is  equally  tine,  that,  in  some  in* 

the  gravity  of  the  fluid.  stances,  the  bottoms  of  Tessets  receiTe  a 

We  may  ascertain  flie  respective  weights  pressure  which  does  not  appear  to  be  their 

of  two  icoown  ingredients  in  a  giren  com*  due.  Thus,  in  a  pan  whose  base  is  narrower 

pound,  thus:  take  the  differences  of  every  than  ita  brim,  the  bottom  sustains  only  the 

pair  of  the  three  specific  gravities ;  (riz.  weight  of  a  column  equal  to  its  area,  nnilti- 

the  specific  gravities  of  tlie  compound,  and  plied  by  Its  height ;  yet  if  the  pan  be  of  a 

of  each  ineredient):  multiply  each  quantity  bell-shape,  having  its  base  broader  than  ita 

by  the  difference  of  the  other  two ;'  then,  brim,  the  bottom  will  sustain  a  weight  equal 

aa  the  greatest  product  n  to  the  whole  to  its  area  also  multiplied  by  its  height 

iveiglit  of  the  compound ;  so  is  each  of  Consequently  in  a  Tesael  of  a  conical  Ibnn 

the   other  two  products  to  each  reaper*  the  base  would  be  oppressed  as  much  aa  if 

tlve  weight  of  the  two  ingredienta.  the  sidea  were  cylindricaL    This  is  called 

If  a  piece  of  glass,  or  of  metal,  be  im-  the  hydrostatic  paradox ;  but  vrill  be  easily 

mened  by  suspension  in  different  fluida,  reconciled  by  the  consideration,  that  if  a 

it  vnll  lose  in  weight;  that  is,  it  will  re-  tnbe  of  glaaa  be  made  vrith  a  curved  hot- 

quire  an  equipoise,  according  to  tlie  ireight  torn,  so  as  to  turn  up  in  the  form  of  the  let- 

of  the  fluids  respectively:  observing,  that  ter  U,  but  with  one  leg  or  part  much  wider 

in  the  lightest  fluid,  say  alcohol,  it  will  lose  than  the  other,  the  vrater  will  rise  equally  in 

least  weight.      This  is   the  principle  on  both.    If  to  each  a  piston  be  fitted,  their 

which  the  hydrometer  acts,  as  will  lie  sub*  weights  being  equal,  and  that  ona  piston  be 

seqnen.ly  shown.  first  put  into  the  vrider  leg  of  the  tnbe,  it 

Vessels  filled  with   vrater  ireigfa  more  will  cause  the  flind  to  rise  in  the  other  in 

than  when  empty :    to  prove  this,  let  a  proportion  to  its  weight ;  but  on  applying 

bot^  be  loaded  so  as  to  sink  in  a  pail  the  ksser  piston  to  the  corresponding  smal- 

of  water  deep  enough  for  the  water  to  ler  tube,  the  two  will  be  held  in  eqidlibrio. 

cover  its  mouth ;    which  should  be  pre*  We  have  indeed  fiulher  proof  of  the  prea- 

viously  closed  by  a  plug,  in  such  manner  sure  of  vrater  upwards,  by  means  of  two 

aa  might  be  eaaily  pushed  in;  append  the  boards,  whose  sides  are  joined  by  leather, 

bottle,  m  equilibria,   to  the  hjrdroslatic  aainapairof  hello  wt:  these  may  be  of  any 

balance,  and  drive  in  the  plug:  the  water  form  or  of  any  sne.    At  the.  top  of  one  of 

will  follow  and  dcatroy  the  equihbrium.  the  boarda  cut  a  hole,  and  insert  a  tube  of 

Fluids  preM  every  way  alike,  though  their  about  four  or  ^ve  feet  in  length,  so  as  to  be 
general  tendency  is  to  gravition.  Thna  if  a  peiiectly  tight :  place  on  the  board  several 
vessel  be  made  vrcaker  in  the  side  than  weights,  according  to  the  siie-of  the  me- 
at the  bottom,  and  be  so  laden  or  op-  chine,  and  pour  water  into  the  tube.  The 
pressed,  by  the  weight  of  vrater,  as  to  burst  upper  board  will  bear  up  against  the  weiglits, 
the  vessel,  the  weakest  part,  wherever  provided  they  be  not  disproportionately 
sitnated,  will  beeome  the  outlet ;  but,  so  lieavy,  and  will  admit  tlie  water  between 
soon  as  libeiated,  the  fluid  will  hivariably  the  top  and  bottom  to  tlie  extent  admitted 
descend ;  unlcaa  acted  upon  by  a  syphon,  by  the  pliable  sides.  Some  water  ought  to 
as  shown  in  treating  of  hydmuUea.  Tlie  be  ponred  in  before  the  weight*  are  set  on. 
pressure  upwards  is,  however,  merely  in  A  circle  of  about  twenty  incites  in  diameter 
conftnnity  with  circnmataocca  attendant  will  thus  lift  and  support  tliree  weiglits,  of 
upon  general  prrasure,  and  piovea  the  10025.  each.  Where  either  alror  an>' other 
tendeney  of  fluida  to  find  their  ovm  level,  fluid  is  debarred  flvm  access  between  two 
Thus  if  yon  take  a  gtaaa  tube  of  moderate  pfamka  annexed  in  the  vrater,  the  lower  one 
diameter,  open  at  botn  enda,  and  atop  one  being  kept  to  the  bottom  forcibly,  they  will 
chnely  with  your  flnger;  vrhen  you  im-  not  separate,  unless  a  force  equal  to  the 
mrfae  the  other  end  in  any  fluid,  it  vrill  weight  of  tilie  superincumbent  fluid  be  ap- 
eater  but  little  vritUn  the  vacancy:  be-  plied ;  because  the  lateral  and  superior  parts 
cause  the  cohimna  of  air  withm  the  tnbe  ofthe  fluid  are  prevented  from  exerting  their 
represaea  it.     But  when  the  finger  la.  with-  prcssnre,except  in  that  dhnection  vrhidi  keeps 
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the  two  phaiks  togetiier ;  but  if  the  «inalleftt  tbe  rengtance  of  tint  impediiocnt*     Am 

opening  be  giveo,  the  pressure  of  the.  at-  air  of  the  apper  part  of  oor  atoMMpbere 

mosphere  will  urge  the  fluid  between  them,  comes  gradaally  more  rare,  and  conseqitene 

and,  by  coDfiniDgittoactasawedge,  force  ly  lighter,  accordmg  to  its  diatanoe 

the  upper  one  to  the  surface.    The  compa-  the  earth*8  suriace,  we  may  condode, 

rative  weights  of  fluids  are  a^certamed  by  there  is  a  point  in  ite  altitude  beyond 

the  HYDROMBTEft,  which  see.  a  balloon  could  not  soar ;  because  its  oiva 

The  comparative  weight  of  fluids  is  given  weight,  even  if  nothing  were  appende*!, 

with  the  table  of  specific  gravities,  (see  wonld  at  such  a  pomt  peifecttv  eqiiipc»aae 

GiuyiTY,  spec^)  i  but  if  may  be  as  well  the  difierence  between  the  crafiaed  i^as 

to  point  out  in  this  place,  that  a  gallon  of  and  the  surrounduig  atmosphere.    And  tiiaa 

proof  spirit   weighs  7  Ih,  12  oz.   avovdu-  is  the  more  perfectly  to  be  admitted,  fraoi 

poise.  the  knowledge  we  have  acquired  of  tfae  dlA 

Ifa  vessel  contain  iwo  immiscible  fluids  Acuity  with  which  balloons  are  nuMie   to 

(such  as  water  and  mercury),  and  a  soUd  of  reach  certain  heights;  and  of  their  aaeeat 

some  intermediate  gravity  be  immersed  un-  being  shown  (by  the  slower  fidl  of  the  aoer- 

der  the  surface  of  the  lighter  fluid,  and  cury  within  the  barometer)  to  be  fiw  slower 

float  on  the  heavier,  the  part  of  tfae  solid  >n  tfae  upper  regions  when  they  approacds 

immersed  in  the  latter  will  be  to  tfae  whole  that  state  of  equipoise.    Were  it  not  for  the 

solid  as  the  difierence  between  the  specific  opposition  offered  by  the  superior  air,  a 

gravities  of  the  solid  and  of  the  lighter  fluid  balloon  wonld  rise  instantaneously -from  tfae 

is  to  the  difierence  between  the  specific  moment  of  its.  liberation,  in  a  most  rapid 

gravities  of  the  t^o  fluids.    For  a  body  im-  manner,  to  that  height  where  its  eqaqHriae 

mersed  in  a  fluid  will,  wheA  left  to  itself,  should  be  found.    We  have  said  tfans  natch 

sink,  if  its  specific  gravity  be  greater  than  in  ezpfamation  of  the  nature  of  the  baUooai, 

that  of  tbe  fluid;  if  2eM  it  vrill  rise  to  the  as  appertaimng  to  the  laws  of  hydrostatios^ 

suHace :  if  the  gravities  be  eqiwl,  the  body  referring  the  reader  to  the  ^article  AsRoa- 

will  remain  in  whatever  part  of  the  fluid  it  tation,  for'  whatever  appertaina  to   tfae 

may  be  placed.    But  in  the  case  adverted  practical  experience  we  have  had  of  tfaac 

to,  the  one  fluid  being  heavier  and  tlie  other  science,  which  at  first  seemed  to  proaiise 

Ulster  thaifthe  body  inunersed,  it  is  neces-  the  most  important  aid  to  varioos  otfaen^ 

sary  to  combine  their  gravities  by  the  mode  but  in  which  it  has  completely  fiuled:  tfae 

above  shown.  whole  of  the  principles  on  which  aerostatioo 

Balloons  are  properly   hydrostatic  ma-  depends  have  been  long  understood, 
chines,  and  derive  their  property  of  ascend-        We  shall  now  speak  of  the  ^emg-hOL^ 
ing  from  the  earth  into  the  upper  part  of  ^faich  also  depends  on  hydrostatic  prm- 
our  atmosphere  entirely  to  the  difierence  ciples,  though,  like  the  balloon,  it  fats  a 
betweeo  the  specific  gravity  of  the  air,  or  close  connection  with  pneumatics.    Tlie 
1^,  vrith  which  they  are  filled,  and  the  exte-  upper  part  of  a  divmg-bell  is  always  made 
nor,  or  atmospheric,  air  in  which  they  float,  to  Contain  a  certain  quantity  of  air,  more  or 
The  weight  of  the  materials  must  be  Uken  less  compressed  in  proportion  to  tfae  depth 
into  consideration;  for  unless  the  specific  to  which  the  bell  sinks.    Thus,  if  we  invert 
gravity  of  the  interior  be  so  much  less  than  a  small  tumUer  inta  a  vessel  nearly  filled 
that  of  the  exterior  air,  as  to  allow  for  the  witfa  water,  and  aUow  it  to  descend  per- 
weigfat  of  the  materials  as  a  counterpoise,  pendicularty,  so  that  no  air  may  be  aDowed 
the  balloon  cannot  be  made  to  float  even  in  to  escape,  the  water  vriU  rise  a  very  little 
a  stationary  mani^r;  but  when  liberated  way  within  it    If  tfae  tumbler  be  but  par- 
will  fall  to  the  ground.    The  contents  of  tiaUy  immersed^  the  water  could  at  the  at- 
the  balloon  being  ascertained  in  cubic  feet,  most  bat  rise  to  its  ovm  level;  but  if  ha- 
lt will  be  easy  to  ascertain  what  weight  the  mersed  so  deep  as  to  exceed  its  own  uite- 
balloon  can  Ua  when  filled  with  rarified  rior,and  that  tfae  bottom  edge  of  the  tmnbler 
air,  accordmg  as  that  may  have  been  ren-  does  not  touch  the  bottom  of  tfae  vemel,  tfae 
dered  more  ligfat  than  tfae  atmospfaeric  air :  water  will,  in  consequence  of  its  own  gRater, 
iffilledwitfagas,tbeinteriorwiUbeatleast  weiglit  at  a  greater  depth,   rise  ratfaer, 
seven  tiroes  lighter  than  an  equal  quantity  though  scarce  perceptibly,  higher  m  the 
of  atmospheric  air.    From  this  it  will  be  tumbler,  and  occasion  the  air  to  be  con- 
seen^  that  to  bear  up  a  weight  of  SOO  26.  the  pressed  into  a  smaller  space.  But  tfae 


balloon  must  be  laige,  ^d  the  specific  gra-     tity  of  vital  principle  in  the  compressed  air 
vity  of  its  contents  be  adequate  to  oveccome    wUl  be  equal  to  that  quantity  of  air  m  the 
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opes  almoipbere  which  would  fill  the  inte-  load  a  cop  with  smaU  shot,  Stc, ;  for,  thongb 

rior  of  the  tumbler.  If  the  inverted  tumbler  partly  empty,  the  cup  will  sink  whenever 

were  first  placed  at  the  bottom  of  an  empty  the  whole  weight  may  exceed  that  of  the 

▼easel,  and  that   water   Were  afterwards  water  displaced.    Botli  the  cup  and  the 

poured  into  the  latter,  the  effect  would  be  shot  are,  however,  specifically  heavier  than 

precisely  the  same.  their  bulk  of  water,  and  the  former  would 

The  air  contamed  within  the  nppcfr  part  sink  if  let  in  sideways ;  but  then  it  woold 
of  a  diving-bell  not  only  debars  the  ingresa  only  dispUce  i*  quantity  of  water  corres- 
of  water,  but,  like  the  ^nuified  air  m  the  ponding  with  its  own  balk,  which  would  be 
balloon,  gives  the  machine  such  a  buoyancy,  trivial  when  compared  with  that  removed 
that,  unless  made  very  substantial,  and  duly  by  its  pressure  as  a  floating  body.  On  the 
laden  at  the  bottom,  or  broadest  part,  it  other  hand,  we  find  that  a  ship  may  be  Uden 
would  sink  with  difficulty,  and  be  apt  to  with  cotton,  which  is  far  lighter  than  water, 
turn  on  its  side,  so  that  the  air  would  es-  so  as  to  sink,  at  least  to  a  level  with  the 
cape.  Under  the  head  of  DlTiNO-6eU  the  water,  though  not  to  precipitate  to  the  hot- 
reader  will  find  an  ample  detail  of  the  in-  torn,  unless  forced  by  the  adjunction,  in 
mentions  hitherto  exUnt  in  that  branch  of  whatever  form  or  manner,  of  such  other 
adventure.  substances  as  are  heavier  than  water,  by 

With  regard  to  the  depth  to  which  float-  which  the  levity  of  the  cotton  may  not  only 

ing  bodies  become  immecied  in  fluids,  we  be  counterpoised,  but  exceeded.   In  India, 

may  consider  the  following  general  prin*  where  the  principles  of  hydrostatics  are 

ciplea,  or  propositions,  to  be  sufficient  for  absolutely  unknown,   the  peasants  make 

the  purpose  of  our  readers.    Bodies  whose  rafts  of  the  str^w,  which  they  perceive  to  be 

bases,  or  bottoms,  are  angular,  like  the  lighter  than  water,  and  on  them  load  the 

keels  of  ships,  will  be  immersed  deeper  com  threshed  firom  that  straw,  perceiving  it 

than  those  whose  bases  are  flat,  such  ai  to  be  heavier  thanvrater.  Thus  they  act  up- 

barges :  hence  sharp-built  vessels  necesaa-  on  the  best  principles  merely  fiom  observa- 

rily  (to  use  the  technical  term)  <'  draw  more  tion  I 

water**  than  those  of  a  mqre  obtnse  form :  Perhaps,  among  the  most  corions  drcam- 

the  reason  fot  which  is  easily  demonstrated ;  stances  that  come  vrithin  the  verge  of  our 

viz.    As  every  body  floating  on  a  fluid  will  subject,  nothing  can  more  fully  exemplify 

be  immersed  in  proportion  to  its  vreight,  *  what  has  been  advanced  than  the  fiu:t,  well 

and  vrill  displace  a  quantity  of  water  equal  known,  of  some  vessels  sailing  better  upois 

thereto,  it  follows,  that  as  a  triangle  is  equal  than  brfare  the  wind.    We  have  no  doubt 

tu  only  half  a  parallelogram  of  equal  base  that,  if  the  forms  of  their  bottoms  were  cor* 

and  altito((e,  a  parallelogram  (or  flat-hot-  rectly  ascertained,  they  woold  be  found  to 

toraed  vessel)  win,  under  eqad  pressure,  present  such  a  snrfiice  in  the  former  posi- 
sink  only  half  the  depth  of  n  triangular .  tion,  when  **  keeled  a  little,"  as  created  a 

shaped  bottom  of  equal  base  and  altitude,  more  &vonrable  position  of  the  grarity  of 

For  the  same  reason,  vessels  that  have  sliarp  the  vessel,  though  it  must  be  at  least  equal, 

stems  make  an  easier  passage  through  the  or  indeed  greater,  if  much  pressed  by  the 

water  than  soch  as  are  more  "^  blufi^,**  or  wind,  than  in  the  latter  position, 

obtuse,  **^  at  the  bovrs :"  the  more  acute  the  Before  we  quit  this  subject,  it  is  necessary 

triangle,  in  that  part,  the  less  the  resistance ;  to  inform  the  reader,  that,  except  in  cases 

for  the  triangle  displaces  only  half  the  quan*  relating  poraly  to  statics,  few  instances  oc- 

tity  of  vrater  that  would  be  removed  by  a  cnr  in  which  the  various  matten  appertain- 

parallelogram  of  equal  base  ond  altitude ;  ing  to  hydrostatics  can  be  treated  in  a  man- 

irye,  it  would  proceed  twice  as  Ar  within  ner  perfectly  abstracted  from  pneumatics, 

a  given  time  as  the  latter,  vrere  not  the  orfit>m  hydrodynamics.    Under  the  head 

friction  in  some  degree  increased.  of  Fluids  and  of  Hydrauucs  we  have 

It  most  be  obvious,  that  whether  the  treated  of  the  principles  of  fluids  in  motion, 
vesMl  alone,  or  the  circumstance  of  her  be-  in  such  a  way  as  may  give  a  popular  idea  of 
ing  laden,  cause  her  to  weigh  more  than  tlie  those  very  intricate  subiects;  recommead- 
qssntity  of  water  displaced  by  her  whole  ing  to  the  student  to  read  the  whole  con- 
bulk,  up  to  the  very  gunwale,  is  not  mate-  talned  under  those  articles  vrith  attention, 
rid;  for  in  such  case  she  cannot  float,  but  and  combining  their  several  actions  as  de- 
BQist  be  depressed  by  the  sum  of  specific  rived  from  one  great  principle, 
grarity  thus  prodoced.    This  will  appear  in  HYDRO  so/^arcf,    in   chemistiy,  the 


a  very  natural  and  stmple  manner,  if  we     combination  of  sulphuretted  hydrogen,  with 
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afa  alkaline  or  earthy  base.    The  general  bodies,  wlioie  affinities  for  water  are  not  ?■ 
properties  ofthesemibitances  are,  that  they  eqttillbrio;  that  whose  affinity  is  the  weak- 
are  soluble  in  water,  and  are  chrystalliza-  est,  will  yield  of  its  fluid  to  the  other,    until 
ble;  the  solntion  is  colourless,  while  the  ac-  the  equthbrinm  is  established ;  and  it  is  in 
tion  of  the  air  is  excluded,  but  when  that  is  this  disposition  of  a  body  to  moisten  axio- 
admitted,  a  yellow  colour  is  soon  aci|uired,  ther 'body  that  touches  it,  that  wtiat  is  craJI- 
owing  to  the  oxygen  of  ^  atmosphere  ed  humidity  properly  consists.    Of  aO   tM»- 
combining  with  the  hydrogen  of  a  portion  dies,  the  air  is  that  of  which  we  are  most 
of  tlie  sulphuretted  hydrogen,  while  the  snl-  interested  to  know  the  different  degrees  of 
phor  combines  with  the  remaining  portion  humidity,  and  it  is  also  towards  the  means 
of  it,  forming  a  super-sulphuretted  hydro-  of  procuring  this  knowledge,  that  philoso- 
gen,  in  union  with  the  base.    Mr.  Murray  phers  have  principally  directed  their   re- 
observes,  that  *'  the  knowledge  which  we  searches;  hence  the. various  kinds  of  instro- 
have  acquired  of  sulphuretted  hydrogen,  ments  that  have  been  contrived  to  measure 
and  of  its  combinations,  has  thrown  ligiit  on  the  humidity  of  the  air.    A  mulUtacie  of 
the  composition  of  the  mineral  sulphureous  bodies  are  known,  in  which  the  hamiditj , 
waters,  and  of  the  changes  which  they  suf-  in  proportion  as  it  augments  or  diminishe*, 
fer.    As  sulphur  is  by  itself  insoluble  in  wa-  occasions  divers  degrees  of  diiatation  or  of 
ter,  and,  as'  frequently  no  traces  of  an  al-  contraction,  according  as  the  body  is  in- 
kali,  by  which  it  might  be  rendered  soluble,  clined  to  one  or  other  of  these  efiecta,  by 
could   be   discovered   In  them,   chemists  reason  of  its  organization,  of  its  texture,  or 
found  it  difficult  to  conjecture  by  what  of  the  disposition  of  the  fibres  of  which  it  is 
means  its  solution  was  effected,    llie  dis-  the  assembbige.    For  example,  water,  by 
coveiy  of  sulphuretted  hydrogen,  and  of  its  introducing  itself  within  cords,  makes  the 
solubility  in  , water,  solved  the  difficulty ;  fibres  twist  and  become  situated  obliquely, 
and  the  mutual  action  exerted  between  it  produces  between  those  fibres  such  a  sepa- 
and  the  oxygen  elucidate  the  changes  these  ration,  as  causes  the  cord  to  thicken  or 
waters  sufier  from  exposure  to  the  air."  swell,  and,  by  a  necessary  consequence^,  to 
HYGROMETER,  a  machine  or  uistm-  shorten.    The  twisted  threads,   of  which 
ment,  to  measure  the  degrees  of  dryness  or  cloths  are  fiibricated,  may  be  considered  as 
moistiire  of  the  atmosphere.  small  cords,  which  experience,  in  like  man- 
There  are  divers  sorts  of  hygrometers  -,  ner,  a  contraction  by  the  action  of  hn- 
for  whatever  body  either  swells  or  shrinks,  mi^ty ;  whence  it  happens,  that  cloths,  es- 
.by  dryness  or  moisture^  is  capable  of  being  pecially  when  wetted  for  the  first  time, 
formed    into   an   hygrometer.    Such   are  contract  in  the  two  directions  of  their  in- 
woods  of  most  kinds,  particularly  ash,  deal,  tersecting  threads ;  paper,  on  the  coutnry, 
poplar.  &c.    Such  also  is  catgu^  the  beard  which  is  only  an  assemblage  of  filaments 
of  a  wild  oat,  Sec,  very  thin,  very  short,  and  disposed  irregu- 
All  bodies  that  are  susceptible  of  imbib-  larly  in  all  durections,  lengthens  in  all  tlie 
ing  water  have  a  greater  or  less  disposition  dimensions  of  its  surface,  in  proportion  as 
to  unite  themselves  with  that  fluid,  by  the  the  water,  by  insinuatmg  itself  between  the 
•effect  of  an  attraction  similar  to  chemical  intervals  of  those  same  filaments,  acts  by 
affinity.    If  we  plunge,  into  water  several  placmg  them  further  asunder,  proceeding 
of  these^bodies,  such  as  wood,  a  sponge,  pa-  firom  the  middle  towards  the  edges.    Dit- 
per,  &c.,  they  will  appropriate  to  them-  ferent  bodies  have  been  employed  socoes- 
selves  a  quantity  of  tliat  liquid,  which  will  sively  in  the  construction  of  hygrometen, 
vary  with  the  bodies  respectively ;  and,  as  chosen  from  among  those  in  which  humidity 
in  proportion   as  they  tend  towards  the  produces  the  most  sensible  motions.    Phi- 
point  of  saturation,  tlieir  affinity  for  the  wa-  losophers  have  sought  also  to  measure  the 
ter  continues  to  diminish,  when  those  which  humidity  of  the  air  by  the  augmentation  of 
have  most  powert'ully  attncted  the  water,  weight  nndei^gone  by  certam  substutces, 
have  arrived  at  the  pomt,  where  their  at*  sudi  as  a  tuft  of  wool,  or  portions  of  nit, 
tractive  force  is  found  solely  equal  to  that  by  absorbmg  the  water  contained  in  the 
of  the  body,  which  acted  most  feebly  upon  air.    But,  besides  that  these  methods  were 
the  same  liquid,  there  will  be  established  ^  m  themselves  very  imperfect,  the  bodies 
species  of  equilibrium  between  all  those  bo-  employed  were  subject  to  alterations  which 
dies,  in  such  manner,  that  at  this  term  the  would  make  tliem  lose  their  faygrometric 
imbibing  will  be  stopped.     If  there  be  quality  more  or  less  promptly;  they  had, 
broogl^t  into  contact  two  wetted  or  soaked  therefore,  the  double  inconvenience  of  ba- 


HYGROMETEk. 

iHg  Itarctttftt^^  itid  Mt  hthi  of  loog  ser^  aitSt  described  hy  the  extremis  of  tiie  iit» 

viee*   To  dcdsce  firom  hygronetiy  rci^  ad-  devi    To  give  to  the  tcale  such  a  basis  as 

iraatagea,  It  most  be  put  in  a  state  of  ri-  Inay  establish  a  rebtion  between  all  the  hy- 

iralry  wfth  the  theraometer^  by  presenting  gromefets  that  are  (H>nstmcted  ttpon  the 

a  aeries  of  esoet  observations,  sncfa  as  may  same  principles,  Satusure  assumes  two  6xed 

b«  comparable  in  the  difierent  hygrome*  terms,  one  of  which  is  the  extreme  of  hn* 

ten.    The  <!elebrated  Saossure,  to  whom  imdity^  and  thei>ther  that  of  dryness :  he 

we  are  indebted  for  a  very  estimable  work  determines  the  nnt  by  placing  tiie  hygro- 

on  hygremetry,  has  attained  the  aocom-  meter  nnder  a  glass  receiver^  die  whole  in* 

plishment  of  tlihi  object  by  a  procem  of  tenor  surface  c^  which  be  had  complettiy 

vriiidi  we  shaH  attempt  to  giVe  some  idea*  moistened  with  vrater  ]  the  air  being  satn* 

The  princi|^  piece  in  this  hygrometer  is  a  rated  by  this  water,  acts  by  its  humidity 

bair,  which  Saussore  first  causes  to  tmdeigo  upon  the  hair  to  lengthen  it.    He  moisten* 

a  preparation,  the  design  of  which  b  to  dl-  ed  anew  the  interior  of  the  feeeivef,  as  of* 

ireat  it  of  a  kind  of  oUiness  that  is  natural  ten  as  it  was  necessary;  and  he  knew  that 

to  it|  and  that  secures  it  to  a  certain  point,  the  term  of  extreme  htmiidity  was  attained^ 

from  the  action  of  humidity*    This  prqia*  when,  bj^  a  longer  eontiouance  under  the 

tation  b  made  at  the  same  ttuM  upon  a  cer-  receiver,  the  hair  ceased  to  extend  itself* 

tain  number  of  hairs  tbrming  a  toft,  the  To  obtain  the  contrary  limit  of  extreme 

thickness  of  which  need  tmt  exceed  that  of  dryness,  the  same  philMopher  made  use  of 

a  writing  pen,  and  eontaiaed  hi  a  fine  doth  a  hot  and  well-dried  receiver,  under  which 

■ervmg  them  lor  a  casok  Itie  bain  thus  en-  he  Inckided  the  hygrometer,  with  a  piece  of 

veloped   are  immersed  in  a  loag-aecked  Iron  pfaue,   fikewise  heated  and  covered 

phial  fun  of  water*  which  holdi  in  soiutioB  with  a  fixed  alkali.  This  salt,  by  exercising 

nearly  a  hundredth  part  of  its  weight  of  sul*  its  absorbent  (acuity  npon  the  temaining 

phate  of  soda,  making  this  water  boil  nearly  hamidity  in  the  surrounding  air,  causes  the 

thirty  minutes ;  the  hairs  are  then  passed  hair  to  contract  itself,  untU  it  hu  attained 

through  two  veswls  of  pure  water,  while  the  ultimate  limit  of  its  contraction*    The 

they  are  boifing)  afterwards  they  are  drawn  seak  of  the  instrument  a  divided  into  a  hun- 

firom  their  wrapper,  and  separated;  then  dred  degrees.    The  aero  indicates  the  limit 

they  are  suspended  to  dry  ui  the  ait  ^  after  of  extreme  dryness,  and  the  number  one 

which  there  only  renwms  to  make  choice  hundred  that  of  extreme  humidity.    The 

•f  those  which  are  the  deancst^  softest,  effects  of  moisture  and  of  diynem  upon  the 

most  brilliant,  and  moat  transparent.    It  it  hair,  are  modified  by  those  of  heat,  which 

known  that  hmnidity  lengthens  the  hairi  act  apon  it,  sometimes  in  the  same  sense, 

and  that  the  ptncem  of  drying,  shorteai  it  and  sometimes  In  a  cbntraiy  one;  s6  that, 

To  Tteder  both  these  effects  more  perceptl-  if  it  be  supposed,  fi>r  example,  that  the  air 

ble,  SaasBure  attached  one  af  the  two  ends  is  heated  about  the  hygrometer,  on  one 

of  the  hahr  to  a  fixed  pohit,  and  the  other  to  part,  this  lur,  whose  dissolving  frcaltv  %ritfa 

the  drcumferenoe  of  a  moveable  cytinderi  regurd  to  the  water  will  be  augmented,  wilt 

that  Chrrles  at  eae  of  its  extremities  a  light  take  away  fima  the  hair  a  portion  of  tlie 

hidex  or  hand.   The  hair  b  bonad  by  a  water  which  it  had  Imbibed,  thus  tending 

uonnter-weight  of  about  three  gnios^  sua>  to  shorten  the  hair ;  while,  on  the  other 

pcaded  by  a  delicate  silk,  which  b  rolled  hi  part,  the  heat,  by  peuietrating  it,  will  tend, 

a  eoatrary  way  about  the  same  cyUnder.  In  thm^jh  nuich  more  feebly,  to  lengthen  it ; 

proportion  askthe  hair  lengthens  or  shortenti  and  hence  the  total  effect  will  be  fbtmd  to 

it  causes  the  cylinder  to  turn  in  one  or  the  consbt  of  two  partial  and  contrary  eflbcts^ 

other  direction,  and  by  a  neeessaiy  conse-  the  one  hygrsmetric,  the  other  pyroaietric. 

^oenre,  the  little  index  turns  likewise,  the  In  observations  which  require  a  certain  pre* 

^  motions  of  which  are  measured  on  the  dr-  rision,  it  b  therefore  necessary  to  consult 

eamference  of  a  graduated  circle,  about  the  thermometer  at  the  same  time  with  (ho 

which  the  index  perfonns  its  revolution  as  hygrometer;  and  on  thb  account,  the  in- 

ia  eoanmoa  dodu.  -  In  thb  manner  a  very  ventor  has  constructed,  fh>m  observation, 

small  variatioBtD  the  length  of  tte  hab  be*  a  table  of  correction,  vrhich  will  put  it  ui 

eomea  perceptible,  by  the  anich  nMre  eoa*  the  power  of  phikisophers  always  to  asoer- 

lidcrable  motion  that  it  occasions  in  the  ex-  taui  the  degree  of  humidity  of  the  air,  from 

tremity  of  the  index;  audit  will  he  easily  the  effect  produced  by  the  beat. 

coBcdved,  that  equal  degrees  of  expanriott,  .    De  Lnc^  who  devoted  hb  attention  to 

•rofcontractioii  in  the  hair,  answer  to  equal  the  tame  oUcct,  has  foHowud  a  different 
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■lethod.    This  philosopher  employed,  for  lengthens,— 4Uid  the  index  Alls.'  It  may  be 

the  comtmction  of  his  hygrometers,  a  vej^  true,"  he  says,  **  that  no  two  hygrometers  wiO 

thin  slip  of  whale-bone,  which  performs  the  keep  pace  with  each  other  sufficiently  to 

same  office  as  the. hair  in  the  hygrometer  satisfy  the  cnrioiis.    He  will  yentuie  to  ny, 

ofSanssnre.   He  kept  this  whale-bone  bent  however,  from  seven  month's  close  atten- 

by  means  of  a  spring/  the  action  of  which  tion,  that  two  hygrometers/  on  this  airnplc 

he  prefekfed  to  that  of  9  weight :  he  deter-  construction,  have  coincided  snfficteBtly  for 

mined  the  degree  of  extreme  hamidity,  by  the  uses  of  agriculture.  It  is  true,"  he  adck, 

immersing  the  slip  of  whale-bone  entirely  *^  they  dimmished  in  the  degree  of  actioo  > 

under  water ;  and  to  fix  the  opposite  limit,  but  as  the  scale  may  be  readily  dimiiuahed' 

which  is  tliat  of  extreme  dryness,  he  made  in  extent,  and  as  a  fresh  line  may  be  so 

use  of  calcined  lime,  which  he  inclosed  with  cheaply  and  so  readily  supplied,  Am  is  not 

the  hygrometer  under  a  glass  bell.    The  a  valid  objection."    It  is  remarked,  tiat 

choice  of  lime  is  founded  on  this,  that  the  *'  this  diminution,  in  the  degree  of 

calcination  having  produced  a  higher  de-  ' 
gree  of  cbyness,  if  it  be  afterward  left  to 
cool,  so  far  that  it  may  be  place4  without 
inconvenience  under  the  glass  bell  destined 
for  the  experiment,  it  will  be  still  found,  as 

to  sense,  in  the  same  state  of  dryncbs,  since  ^ ^  _  ^ 

it  is  very  slow  m  acquiring  humidity ;  and '  without  being    too  much  stretched.     He 


depends  considerably  on  the  coDstmctioii ; 
the  propriety,  or  rather  delicacy,  of  wiurli, 
rests,  almost  solely,  on  this  point:  the 
weight  of  the  index  should  be  so  |»ropor- 
tioned  to  tlie  weight  of  the  lever  and  oofd, 
that  the  cord  may  be  kept  perfectly  atiaigjbt. 


thus  all  its  absorbent  faculty  will  be  em- 
ployed to  dry  npy  by  little  and  little,  the 
aur  contained  under  the  receiver,  and  to 
make  the  hygrometer  itself  pass  to  a  state 
which  approaches  the  nearest  possible  to 
extreme  dryness.  The  hygrometer  ha» 
been  long  neglected  in  meteorological  ob- 
servations ;  it  is  necessary  to  associate  with 
it  the  thermometer  and  the  barometer,  to 


made  one  with  a  long  heavy  index  ,  and,  ^ 
order  to  gain  a  more  extensive  scale,  witii 
a  short  lever  ^  but,  even  when  it  was  6nt 
put  up,^  it  coiild  barely  act ;  and,  in  a  few 
weeks,  it  flagged,  and  was  not  able  to  raiaa 
the  index,  thou^  the  air  was  uncoouaoniy 
moist  He  therefore  made  another,  witk 
the  same  length,  both  of  index  and  leyer, 
but  with  a  lighter  index,  and  a  heavier  lever. 


be  in  a  state  to  unravel  the  complication  of  so  as  to  gam  the  proportion  above-meBtioo> 
different  causes  which  influence  the  varia- 
tions of  the  atmosphere;  and  it  is  Qnly  by 
the  aid  of  a  long  series*  of  observations, 
made  by  these  various  instruments,  toge- 
ther with  all  the  indications  which  are  de- 
duced finom  the  state  of  the  heavens,  that 
we  can  obtam  such  data  as  will  enable  us 
to  prognosticate,  with  great  probability, 
die  temporaiy  changes,  and  tb  arrive  at  a 
plausible  theory  upon  this  object,  so  m- 
teresting,  and  so  naturally  calcidated  to  ex- 
cite our  curiosity. 

Mr.  Marshall  says,  that  a  simple  instro- 
meiit  of  this  sort  may  be  formed  by  means 
of  ^  a  flaxen  line  (large  well-manofactured 
whipcord)  five  feet  long;  and  having  a  gm- 


edj  and  it  has  acted  exeeedmgly  welL* 
He  thinks  that  no  fiirmer,  "  who  wUiei  to 
profit  l^y  the  hygrometer,  should  have  lorn 
than  two.    Three  or  four  would  be  more 
advisable.    They  would  then  assist,  in  cor- 
recting each  other ;  and,  in  case  of  renewal 
or  alteration,  there  would  be  no  danger  of 
losing  the  state  of  the  atmosphere;  windiy 
if  only  one  is  kept,  must  necessarily  be  the 
case.    The  principle  on  which  this  hygn- 
meter  is  formed,  is  not,  he  lays,  confined  to 
a  small  cord,  and  an  mdex  of  ten  indkem 
kmg:  it  may  be  extended  to  a  rope,  of  any 
length  or  thickness,  and  to  an  index  and 
scale,  of  abnost  any  dinMnsinns  and  ex- 
tent*'   But  one,  or  more,  on  a  portable 


duated  scale  fixed  to  an  index,  moving. on  a  construction,  might,  he  thinks,  be  Aoad 

fidcrum.    The  length  of  the  index,  fronv  nsefisl.    An  axe  is  the  Ibrm  he  has  thoubt 

the  fhlcruiA  to  the  point,  should  be  ten  in-  of;  the  edge,  ipradoated,  will  consdtate  the 

ches ;  that  of  the  lever,  from  die  fulcrum  scale ;  and  the  handle  wiU  receive  the  cord: 

to  the  middle  of  the  eye,  to  which  the  cord  this  may  be.  hung  up,  m  die  shade,  exposed 

is  fixed,  two  and  a  half.**    He  adds,  that  to  the  action  of  die  airi  or,  by  means  of  a 

«<  the  principle  on  which  this  hygrometer  spike  in  the  end  of  the  handle,  it  pay  be 

acts  is  obvious.    The  mr  becoming  moist,  placed  in  the  open  field.    By  placing  it  on 

the  cord  imbibes  its  moistare ;  the  line,  in  fiUlow  ground,  it  may  be  actuated  by  the 

consequence,  is  shortened,  and  the  index  perspiration  of  the  earth ;  among  vegeta- 

rises.    On  the  contrary,  the  air  becommg  bles,  by  vegetable  persfNuration ;    by  the 

dry,  the  cord  discharges  iu  moisture,—  means  of  one,  or,  more  probably,  by  the 
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•leans  of  aefenil  placed  at  varieil  heifi^tB, 
^the  difleieiit  deturees  of  moiiCare  at  diifer- 
eot  altitodef  may  be  ascertained,  ^c.  ,  In 
fhctf  be  considen  the  bygrometer,  whether 
it  is  a  pro|(iiOitic  of  the  weather  or  not^  as 
a  most  valuable  oracle  to  the  farmer.  See 
Wbatbbr. 

HYMEN,   hi  anatomy,    a   membrsne. 
soBaetimes  of  a  circnlar,  sometinies  of  a 
semjlttoar  figore,  and  sometimes  of  a  Ibnn 
different  Irom  both. 

HYMENAAy  m  botsny,  a  gcnns  of  the 
1>ecandria  Monogynia  class  and  order.  Na- 
tural order  of  Lomentaces.  Legnminosae, 
Jnasieii.  Essential  character:  calyx  five- 
parted;  petals  ^te^  almost  equal;  styl^ 
twisted, inwards;  legume  filled  with  fiiri* 
naceons  polp.  There  is  only  one  species, 
tix,  H.  coorbaril,  locost^tree.  The  wild 
bees  are  Ibnd  of  building  their  nests  m  thu 
tree,  whidi  grows  to  a  considerable  site  in 
the  West  Indies,  and  b  looked  opon  as  ex- 
cellent timber;  but  it  most  be  very  old  be- 
fore it  is  cut,  otherwise  the  heart  vrill  be 
but  small.  It  b  in  great  request  for  wheel- 
worlL  in  the  sugar-mills,  particularly  for  cogs 
to  the  wheels,  being  remarkably  hard  and 
tough.  Professor  Jacqnin  says,  that  a  cu- 
liic  foot  vreigfaf  about  a  hundred  pounds, 
and  that  it  will  take  a  line  polish. 

HYMENOPTERA,  in  natural  history, 
the  fifth  order  of  insects  according  to  the 
linnsan  syttem.  The  insects  of  this  order 
are  fiiraished  with  four  membranaceous 
vrings,  and  also  with  a  sting,  or  a  process 
resembling  one.  The  waip  and  the  l>ee  ara 
insects  of  this  order.  It  consists  of  the  fol- 
lovring  genera : 


Ammophila 

Apis 

Chalets 

MntOU 

Scolia 

Sires 

Chrysk 
Cyidps 

Formica 
IdneuBOD 

Spbev 
Tenttiredo 
Tliynnus 
llphia 

HYP 

HYO^YAMUS,  in  botsny,  ketdHmi, 
a  gonos  or  the  Pentandria  Monogynia  cfaus 
and  order.  Natural  order  of  Luridss.  So- 
Janese,  Jussieu.  Essential  chancib':  co- 
roUa  fimnel-form,  obtuse ;  stamhia  inclined ; 
capsule  two-celled,  covered  with  a  lid. 
There  are  eight  species. 

HYOSERIS,  in  botany,  iwMs  IHtwce  or 
sacoory,  a  genus  of  the  Syngenesia  Polyga- 
mm  ^oaUs  chMa  and  order.  Natural  or- 
der of  Compositse  Semifloscolosi.  Cidio- 
races,  Jussieu.  Essential  character :  ,calyx 
almost  equal;  down  hairy  and  calycled; 
receptacle  naked.    There  are  ten  species. 

HYPECOUM,  ui  botany,  a  genus  of 
the  Tetrandria  Digynia  class  and  order. 
Natural  order  of  Corydales.  Papareraceae, 
Jussieu.  Essential  character:  calyx  two- 
leaved  ;  petals  four,  the  tvro  outer  broader, 
and  trifid ;  Irnit «  silique.  There  are  three 
species. 

HYPELATE,  in  botany,  a  genus  of  the 
Polygamia  Monoeda  cfaMS  and  order.  Es- 
sential character:  calyx  five-leaved;  co- 
rolla five-petalled ;  stigma  bent  down,  three- 
cornered  ;  drupe  one-seeded.  IWre  is  but 
one  spc^des,  vix,  H.  trifoliata,  a  nadve  of 
Jamaica,  where  it  is  conunon  in  the  low 


HYOBANCHE,  m  botany,  a  geow  of 
the  Didymunia  Angioapenaia  clam  and  or- 
der. Natural  order  of  Pefsooats.  Pedi* 
calarcfl,  Jnsrieu.  Essential  character:  ca- 
lyx leven-leaved ;  corolla  ringeot,  vriihoot 
any  lower  lipi  capsule  two-celled,  many- 
sfeded.  Tiicre  is  but  on^  speeicsy  oii^  H. 
mnguDea,  a  native  of  the  Gipe  of  Good 
Hope,  and  is  parasitical  at  tba  rooti  of 
thnbs. 


HYPERBOLA,  m  geometry,  the  sec- 
tion, 0£  H,  (Plate  VU.  Misod.  fig.  5.)  of 
a  cone,  ABC,  nmde  by  a  plane,  so  that 
the  axis,  EF,  of  the  section  inclines  to  the 
opposite  leg  of  the  oooe,  BC,  which  m 
the  parabola  is  parallel  to  it,  ajid  m  the  el- 
lipsis inteisecti  it.  The  axis  of  the  hyper- 
bolical section  will  meet  also  with  the  op- 
posite side  of  the  cone,  when  produced 
above  the  vertex,  at  D. 

B^flailiMis.  1.  If  at  the  point  E  (fig.  6.) 
in  any  plane,  the  end  ofthe  rule  EH  be  so 
fixed,  that  it  BHQr  be  freely  canied  round, 
as  about  a  centre ;  and  at  the  oHier  end  of 
the  rule  H  thero  is  fixed  the  end  of  a  thread 
shorter  than  the  rule,  and  let  the  other  end 
of  the  thread  be  fixed  at  the  pomt  F,  in 
the  same  plane ;  but  the  distance  of  the 
pomts  E  F  must  be  greater  than  the  excess 
of  the  rale  above  the  length  of  the  thread ; 
then  let  the  thread  beappUad  to  the  side  of 
the  rale  E  H,  by  the  help  of  a  pin  6,  and 
bestratched  along  it;  afterwards  let  the 
rule  becarried  round,  and  in  the  mean  time 
let  the  thread  kept  stretched  by  the  pfai  be 
constantly  applied  to  the  rule:  a  c«»rtdn 
line  will  l»e  described  by  the  motion  of  the 
pin,  which  is  called  the  hypeH>ola.  But  if 
the  txtrennty  of  the  same  rale,  which  was 
Mmt 
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faiA  in  the  pomt  E,i8  fixed  in  the  point  P,  equal  to  Ae  Begment  of  the  tugent  be^ 

and  the  end  of  the  thread  is  ^xit,^  in  the  tweentheafyiBptotes^andwhicliialwecte* 

point  E,  and  the  same  things  performed  as  in  the  centre,  is  called  the  seeood  dianctcr 

before,  there  will  be  described  another  line  of  that  which  is  drawn  tbroagh  the  point  of 

opposite  to  the  former,  wUch  is  likewise  contact    1«.  A  third  proportionnl  to  •— 

called  an  hyperbola  \  and  both  together  are  diameten,  one  of  which  is  tiie  tnnar^ 

caDed  opposite  hyperbolas.  These  lines  may  the  other  second  to  it,  is  called  the 

be  extended  to  any  greater  distance  from  reefiun,  or  parameter  of  that  diameterVi 

the  pomts  £  F,  ois.  ifm  thread  is  taken  of  a  b  the  fat  of  the  three  proportiondo.  Ani,      i 

length  greater  than  that  distance.    S.  Hie  13.  Lastly,  fig.  9.    If  npon  two  right  llsica 

points  E  and  F  are  called  the  focL   3.  And  A  a,  B  fr,  mutoally  bisecting  each  other  at 

the  point  C,  which  bisects  the  right  line  right  angles,  tlie' opposite  hyperbolaa  AO, 

between  the  two  focus's,  is  called  the  centre  o^,  are  described ;  and  if  upon  the 

of  the  hyperbola,  or  of  the  opposite  hy-  right  fines  there  are  described  two 

pei;bblas.  4.  Any  right  line  passing  throng  opposite  hyperbolas,  B  K,  fr  fc,  of 

the'  centre,  and  meeting  the  hyperbotes,  is  ^e  transTene  axis,  B  by  b  the  second 

called  a  transverse    diameter ;   and   the  of  the  two  first ;  and  the  second  axi 

points  in  which  it  meets  them,  their  ver-  thetwolast^  A  a,  is  the  transverse 

tied :   but  the'  right  line,  which   passes  the  two  first ;  these  four  are  called  taaqk- 

through  the  centre,  and  bisects  any  right  gated    hyperbolas,  and  their  asynptotcs 

line  terminated  by  tlie  opposite  hyperbolaslsy  shall  be  common. 

but  not  passing  through  the  centre,  is  called        Prop.  I.  (fig.  6.)    Thfe  square  of  tht 

a  right  diameter.    5.  The  diameter  which  half  of  tlie  second  axis  js  equal  to  therect* 

passes  through  tlie  foci,  is  called  the  trans»  angle  contained  by  the  right  lines  betwees 

verse  axis.  6  If  from  A  or  a,  the'extremitiet  the  fod  and  the  vertexes  of  the  tranavene 

of  the  transverse  axis,  there  is  put  a  right  axis. 

line  A  D  cqna^  to  the  distance  of  the  centre        Let  A  a  be  tlie  tranvene  ^axis,  C  tht 

C  from  either  focus,  and  with  A,  as  a  cen-  centre,  £  and  F  the  fod,  and  B  6  the  se* 

tre,  and  tlie  distance  A  D,  there  is  a  drcle  cond  axis,  which,  is  evidently  bisected  is 

described,  meeting  the  right  fine,  which  is  the  centre  C,  from  the  definition ;  let  A  B  be 

drawn  through  the  centre  of  the  hyperbola  joined :   then  since  (by  de£  6)  A  B  aad 

at  right  angles  to  the  transvene  axis,  in  C  F  are  equal  \  the  squares  of  A  C  and 

B  fr ;  the  Kne  B  6,  is  called  the  second  axis.  C  B  together,  w^ll  be  equal  to  the  square  of 

7.  Two  diameters,  dther  of  which  bisects  C  F,  that  is,  (d.  t.)  to  the  square  of  A  C  anl 

all  the  right  hues  parallel  to  the  other,  and  the  rectangle  A  F  a  together ;   wberefae 

which  are  terminated  botli  ways  by  thehy*  taking  away  the  square  of  A  C  wUdi  is 

perbohi,  or  opposite  hyperbolas,  are  called  common,  the  square  of  C  B  wiU  be  eqaal  to 

conjugate  diameteis.    8.  Any  right  line  not  the  rectangle  A  Fa. 
passing  through  the  centre,  but  terminated        Prop.  II.  If  fix>m  any  point  O  (fig.  ^mA 

both  ways  by  the  hyperbola,  or  opposite  hy-  8. )  of  the  byperbobi,  a  right  Ime  6  D  fe  diawa 

perbolos,  -and  \ bisected  by  a  diameter,  is  at  right  angles  to  the  transverse  axis  A  a» 

called  au  ordinate  applied,  or  simply  on  or-  and  if  from  the  san^e  point  there  is  dnwa 

dinate  to  that  diameter :  the  diameter  Iike>  the  right  line  G  F  to  the  focas  aeaiest  la 

wise,  which  is  parallel  to  that  other  right  that  pouit ;  the  half  of  the  transferae  aik 

line  ordinatdy  applied  to  the  other  diame-  C  A  will  be  to  the  distance  of  the  focns  fhm 

ter,  is  said  to  be  ordinately  applied  to  it  the  centre,  ea.  C  F,  as  the  distance  of  the 

9.  The  right  line  which  meets  the  hyperbofai  perpendicular  C  D,  is  to  thesom  of  the 

in  one  point  only,  but  produced  both  ways  of  the  ^ansverse  axis,  and  the  right  In 

foils  without  the  opposite  hyperbolas,  is  said  Urawn  to  the  focus, 
to  tbnt*h  it  in  that  pomt,  or  is  a  tangent  to        Let  O  E  be  draw»  to  the  other  foev^ 

it.    10.  If  through  the  vertex  of  the  trans*  and  on  the  axis  a  A  prodaoed,  let  there  be 

verse  axis  a  riglit  Kne  is  drawn  equal  and  set  off  A  H  eqnil  O  F ;  then  with  the  eeo- 

parallel  to  the  second  axis,  and  is  bisected  tre  O,  and  the  distance  O  t*,  dcseribe  a 

by  tiie  transverse  axis,  the  right  Imes  drawn  chrde  cuttiag  the  axis  a  A  in  K  and  F,  Mid 

througli  the  centre  and  the  extremities  of  the  light Kte  £0  la  the  points  Lead  M : 

the  parallel  line  are  called  asymptotes.  11.  then  afaice  EF  is  donfale  CF,  aad  FK 

The. right  line  drawn  through  the  centra  of  double FD,  BE  shillbeaiso  doobleCD ; 

the  hyperboh^  pacaliel  to  the  ta^geaty  and  anddaoeEL  orAi^  is  doahla  C  A,  aad 
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I4  If  doaUe  O  E  or  A  H,  E  M  abaU  also  be 
double  C  H ;  but  becaiue  of  the  circle,  £L 
orAa:EF::EK:£M;uidtikingtlieir 
bidTcey  it  wUl  be  as  CA:CF::CD; 
CH. 

Prop.  ni.  (&g,  7  and  8.)  tbe  nme  thngs  be- 
ing Mippoaedi  if  from  A  Uie  extrensity  of  the 
tnuHvene  ask  neareit  to  the  point  O,  there 
it  set  off  a  right  lin^  A  H  on  the  axii  pro- 
duced, equal  to  the  distance  of  the  point  O 
from  the  ibcos  F,  nearest  to  the  said  eztre* 
nutj ;  the  square  of,  the  perpendicnbir  O  D 
•hull  be  eqnal  to  the  excessof  the  rectangle 
£  H  Fy  contained  under  the  serpents  be- 
tween^ H  (the  extremity  of  the  right  line 
A  H)  and  the  foci,  above  the  rectangle 
A  D  «  contained  under  the  segments  cut  off 
between  the  perpendicular  smd  the  extre- 
nities  of  the  axis. 

For  since  the  right  line  C  H  is  any  how 
cut  in  A,  the  squares  of  CA  and  C  H 
together  will  be  equal  to  twice  the  rect- 
ai^e  A  C  H9   and    the  square  of  A  H, 
(7.  f.)  i.  €.  because  C  A,  C  F,  CD,  C  H 
are  prpportionaby  to  twice  the  rectangle 
F  CD,  and  to  the  square  of  AHorOFj 
that  kf  to  twice  te  rectangle  FCD  and 
the  squares  of  FD  and  D  O,  that  is,  to  the 
squares  of  FC,  CD,  and  DO,  (7.  S.) 
iriierelbre  the  two  squares  of  C  A  and  CH 
are  equal  to  the  three  squares  of  FC,  CD, 
and  DO ;  and  taking  away  the  squares  of 
C  A  and  C  F  from  both  sides,  the  remaining 
rectangle  E  H  F,  will  be  equal  to  the  re- 
mahuag  rectangle  Abu,  and  to  the  square 
ofDG(6.  S.) 

Prop.IV.(fig.7and8.)  Iffirom  any  point 
G  of  the  hyperbola,  there  is  drawn  a  right 
line  parallel  to  theiccond  axis  B6,  meeting 
the  transTcrse  axb  Aa  in  D ;  the  square  of 
the  tranivene  axis  shall  be  to  the  square 
of  the  second  axis,  as  the  rectangle  con- 
tained under  the  segments  of  the  tranverse 
axis  between  the  parallel  and  its  extremes, 
to  the  square  of  the  parallel. 

prop.  V.  (fig.  a)  If  Irom  any  pomt 
O  of  the  hjperbofai  there  b  dnwn  a  right 
line  parallel  to  the  transverse  axb  Ao, 
meeting  the  second  axb  in  N  j  the  square 
ef  the  second  axb  shall  be,  to  the  square 
of  the  transverK,  as  the  sum  of  the  squares 
of  the  half  of  the  secoml  axb  and  its  s^- 
OMut,  between  the  centre  and  the  right  line, 
to  tbe  square  of  the  line  itself;  that  b, 
CB>:C  A> : :  C  B'  +G  D*  :  C  A'+  the 
Itctangle  A  D  a;  thatbya|CB'-(-C  N' 
btoCD'orON*. 

Prop.  VI.  (fig.  '9.)  It  b  another  pro- 
perty of  the  hyperbola,  tfa^t  th^  asymptoteSf 


D  dp  Ee,  do  never  absolutely  meet  witt  the* 
curve.    SeeAsYMFTOTB. 

Prop.  VII.  If  throng  any  point  F 
(fig.  9.)  of  the  hyperbola,  tliere  b  drawn  a 
right  line  I F  L  parallel  to  the  second  axb, 
and  meeting  the  asymptotes  in  I  and  L ;  the 
rectangle  contained  under  the  right  lints 
which  are  intercepted  between  the  asymp- 
totes and  the  byperbofa^  b  equal  to  the 
square  of  the  half  of  the  second  axis,  that  is^ 
CBfsIPLsIHL. 

Prop.  VIII.  (fig.  10.)  If  firom  any  point 
F  of  tlie  hyperbola,  there  b  drawn  to  the 
transvene  diameter,  A  B,  a  right  line  ordi- 
nately  applied  to  it  F  G  ;  and  from  the  ex- 
tremity of  the  diameter  there  b  drawn  A  H 
perpendicubr  to  it,  and  equal  to  the  iehis 
neium )  the  sqtiare  of  the  ordinate  shall  be 
eqnal  to  the  rectangle  applied  to  the  laima 
rechuny  being  of  the  breadth  of  the  absdssn 
between  the  ordinate  and  the  vertex,  and 
which  exceeds  ithy  a  figure  like  and  alike 
situated  to  that  which  b  contamed  under 
the  diameter  and  the  iaift$  rectum. 

For  Join  B  H,  and  from  the  point  G  let 
there  be  drawn  GM  parallel  to  AH,  and 
meetbig  B  H  in  M,  and  throng  M  let 
there  be  dmwn  M  N  parallel  tb  A  B 
meeting  A  H  in  N,  and  let  the  rectanglea 
MNHO,  BAHP,  be  completed.  Then 
since  the  rectangle  A  G  B,  b  to  the  Square 
ofGF,asABbtoAH,t.  f.  as GBu to 
G  M,  t.  e.  as  te  rectangle  A  G  B  b  to  the 
rectangle  AOM ;  A  G  B  shall  be  to  the 
'  square  of  G  F,  as  the  same  A  G  B  to  the 
rectangle  A  G  M  :  wherefi»re  the  square  of 
G  F  b  equal  to  the  rectangle  A  G  M,  which 
b  applied  to  the  lahu  rtetrnm  A  H^  havmg 
the  breadth  A  G,  and  exceeds  the  rectangle 
HA  GO,  by  the  rectangle  M  N  HO,  like 
to  BAHP;  ^om  which  excem  the  nanm 
of  hyperbola  was  given  to  thb  curve  by 
Apolloniiis. 

Prob.  1.  An  easy  metiiod  to  describe  Hm 
hyperbob,  fig.  11.  havini;  the  tnuuveiBe  dn^ 
meter,  DE,  and  the  foci  Nn  given.  Fraos 
N,  at  any  dbtance,  as  N  F,  strike  an  areh ; 
and  with  the  same  opening  of  the  compasses 
with  one  foot  in  E,  the  vertex,  set  off  £  O 
equal  to  N  F  in  the  axb  continued;  then 
with  the  dbtance  G  D,  and  one  foot  in  n, 
the  other  focus,  cross  the  fi»rmer  arch  in  P. 
So  F  b  a  pomt  m  the  hyperbola :  and  by  thb 
method  repeated  may  be  found  any  other 
point,  /,  further  on,  and  as  many  more  as 
yon  please. 

Aq  asymptote  being  taken  for  a  diameter  t 
divided  into  equal  parts,  and  throogfa  all  the 
divisions,  which  iorm  so  many  abscbsca 
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contiDiudly  increaiiiife  equally,  ordinatos  to  canrt  line  that  tenninatet  it  the  byperbolir 

the  conre  being  dnwn  pandkl  to  tlie  either  line. 

j^ymptote;  the  abfdrtes  will  represent  an  HYPERICUM,  in  botany,    St.  JohmU 

infinite  s^es  of  natoral  nnmben,  and  the  worty  a  geans  of  the  Polyaddpbia  Polyao- 

coirespondjng  hyperbolic,  or  asymptotio  dria  class  and  order.     Natural  order  oi 

Spaces,  will  represent  the  series  of  loga-  Rotaces.     Hyperica,   JuasieiL     KosentiBl 

rithms  of  the  same  namber.    Hence  difier-  character :  calyx  five  parted;  petals  €rw^ ; 

ent  hyperbolas  will  liimish  difierent  series  filaments  many,  connected  at  the  base  id 

of  loe^rithms ;  so  that  to  determine  any  ^j^  bundles.  Tliere  are  fif^y-seren  apeciea. 

particular  series  of  logarithms,  choice  most  Hiese   are   principally    shrubs   or    mder 

be  made  of  some   particular  hyperbola*  shrubs,  with  cylindrical,  ancipital,  or  qoad- 

Now  the  most  simple  of  all  hyperbolas  is  ranguhir  stems ;    leaves-  frequently    vitb 

the  eqoilateral  one,  i.  e.  that  whose  asymp-  pellocid  dots ;  Bowers  sometimes  in  cymes, 

totes  make  a  right  angle  between  them-  fireqneptly  in  corymbs,  with  the  pedimclea 

selves.  often  trichotomous  and  three  flowered. 

Eqoilateral  hyperbohi  is  that  wherein  the  HYPHYDRA,  m  botany,  m  genas  of  Hie 

conjugate  axes  are  equal.  Monoecia  Gynandria  dassand  order.  Eaaen- 

Apollonian  hyperbohi  is  the  common  hy-  tial  character :  male,  calyx  one4eafed,  three 

perbola,  or  the  hyperbola  of  the  first  kind :  parted ;  corolla  none ;  stamens  aix,  insert* 

thus  called  in  contradistmction  to  the  hy-  ed  above  the  germ :  female,  caljrx   and 

perbolas  of  the  higher  kuids,  or  infinite  corolla  none;  style  triangular,  with  three 

hyperbolas:  for  the  hyperbola  of  the  first  stigmas;  capsnie  one  celled,  three  waived  ; 

kind,  or  order,  has  two  asymptotes;  that  geed  single.    Tliere  is  but  one  species,  sir. 

of  the  second  order  has  three;  that  of  the  H.  finviatilis,  a  little  phmt  which  grows 

third,  four,  Jlrc  tiiree  or  four  feet  under  water ;  it  is  a  aathre 

HYPERBOLE,  in  rhetoric,  a   figure,  of  Chnana. 

whereby  the  truth  sind  reality  of  things  are  HYPNUM,  m  botany,  a  genos  of  tke 

cxces^vely  either  enlarged,  or  diminished.  Cryptogamia  Musci  dass  and  order.    Na- 

See  RuBitMiic.  tural  order  of  Musci  or  MlMses.    Generic 

HYPERBOLIC,  or  htfperholkkl,  some-  character:   capftule  oblong;   perisUminai 

tiling  relatiog  either  to  an  hyperbole,  or  an  double,  outer  with  sixteen  broadish  teeth, 

hyperbola.  inner  membranaceous,  equally  ladniated; 

Hypbrbqlic  cyUmdrmd,  h  a  solid  figure,  segments  broadish  with  capiOary  ones  m* 

whose  generation  is  given  by  Sir  Christo-  terposed.    Males  gennaceoos  on  difierent 

pher  Wren,  in  the  ^  Philosophical  Transac-  plaints.  Botanists  differ  greatly  as  to  the  noat- 

tions."  Thus,  two  opposite  hyperbolas  bemg  ber  of  species,  some  reckon  fi>rty,  otfaen 

joined  by  the  transverse  axis,  and  through  fifty,  and  Dr.  Wititeringenumeiatea  seventy, 

the  centre  a  right  fine  being  drawn  at  ri^t  and  to  facilitate  the  faiTCstigation  of  the 

angles  to  that  axis;  and  about  that,  as  an  spedes  he  has  thrown  them  into 

axis,  the  hyperbolas   being  supposed   to  divisions. 

revolve;  by  toeh  revotaition,  a  body  vrill  HYPOCHOERIS,  hi  botany,  a 

be  generated,  which  is  called  the  hyper-  of  the  Syngenesia  Polyganua  ^qnalis 

bolic  cylindroid,  whose  bases,  and  aO  sec*  and  order.    Natnral  order  of  Compoaitae 

tions  pavallel  to  them,  will  be  circles.    In  SemlfloscnlosL    Cichoraces,  Juasien.    £s- 

a  subsequent  transaction,  the  .same  author  sential  character :  calyx  snbimbricate ;  down 

applies  it  to  the  grinding  of  hyperbolical  feathered;  receptacle  chafiy.    There  are 

gbines:  afllrming,  that  they  must  be  fonn-  five  species. 

ed  this  way  or  not  at  all.    Hyperbolic  leg  HYt>OTHECATE,  in  law,  to  hypothe- 

of  a  curve,  is  that  which  approaches  infi*  cate  a  ship,  is  to  pawn  the  same  fer  neees- 

nitely  near  to  some  asymptote.    Sh*  Isaac  series ;   and  a   master  nmy  hypothecate 

'-Newton,  reduces  aO  curves,  both  of  the  either  ship  or  goods  fer  relief,  when  m 

first  and  higher  kinds,  into   those  vritfa  distress  at  sea ;  fer  he  represent!  the  tiad- 

'  hyperbolic  legs,  and  those  with  parabolic  era  as  well  as  owners ;  and  in  whose  faaodi 

ones.  soever  a  ship  or  goods  hypothecated  oome^ 

Htfbrbouc  VmiB  b  used  by  some  an*  they  are  liable.    Bat  it  has  been  recently 

thors  fer  what  we  call  the  hyperbohi  itself,  held  hi  the  Conrt  of  Ringfs  Bench,  that  If 

In  thb  sense,  the  plane  soriace,   termi-  the  master  pay  for  the  repairs  himself,  and 

Dated  by  the  curve  fine,  is  called  the  hy«  do  not  h3rpotfaecate  the  lhip>  be  has  aa 

perbola,/  or   hyperboKc  space;  aad  the  lien  upon  the  ship  fin* hii debt 
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mnPOTHENUSEy  in  geometry,  thelmig- 
eat  side  of  a  right  angled  triangle ;  or  it  ii  that 
aide  of  which  snbtenda  the  right  angle.  En- 
clidy  Kb.  L  proposition  47,  demomtrates, 
thmty  in  every  rectilinear  right  angled  triao- 
Kle,  the  square  of  the  hypothennse  is  eqnal 
to  the  sqaares  of  both  the  other  sides.  This 
celebrated  problem  was  discovered  by  Py- 
tha^ras,  who  ii  said  to  have  sacrificed  a 
hecatomb  to  the  Muses,  in  gratitude  for  the 
discovery. 

HYPOTHESIS,  in  general,  denotes 
something  supposed  to  be  tnie,  or  taken 
for  granted,  in  order  to  prove  or  illustrate 
a  point  in  question.  An  hypothesis  is 
either  probable  or  improbable,  according 
as  it  accounts  rationally  or  not  for  any 
phenomenon ;  of  the  fonner  kind  we  may 
reckon  the  Copemican  system  and  Hny- 
gens*s  hypothesis  concerning  the  ring  of 
Saturn ;  and  the  Ptolemaic  syitem  may  be 
esteemed  an  instance  of  the  latter. 

HYPOXIS,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order. 
Natural  order  of  Coronariae.  Narcissi, 
JuMieu.  Essential  character:  calya  a 
two  valved  glnme  *,  corolla,  six-parted,  per- 
manent, superior ;  capsule  narrower  at  the 
base.    Tliere  are  fourteen  species. 

HYRAX,  in  natural  history,  a  genus  of 
Mammalia,  of  the  order  Olires.  Generic 
character :  front  teeth  in  the  upper  jaw 
two  broad  and  somewhat  distuit;  In  the 
lower  jaw  lour,  broad,  6at  eontignoua  and 
notched ;  griadcrs  large,  Ibar  an  each  side 
in  both  jaws;  fare-feet,  lbar>toed,  hind-leet 
three>toed;  no  tail;  no  cfaivicles.  What 
distinguishes  tlda  gems  from  the  whole 
class  dfOUres,  bcaidet,  is  the  circumstance 
of  having  four  teeth  instead  of  two  in  the 
lower  jaw,  and  indeed,  the  teeth  in  general 
are  dificrently  formed.  There  are  two 
•pecies. 

H.  capfwfa,  or  the  Cape  hyrax,  it 
about  as  laife  as  a  rabbit,  and  aboonda 
m,  the  mountainous  dbtricti  near  the  Cape 
of  Good  Hope,  leaping  fiom  rock  to  rock 
with  extreme  agility,  feeding  by  day,  and 
retreating  at  night  to  the  defts  ami  holes 
of  the  mountains.  It  has  no  power  of 
borrowing  any  recess  for  itself.  Its  sound 
is  a  reiterated  squeak.  It  subsists  en« 
tirely  on  vegetable  food,  and  prepares  a 
bed  for  its  repose  and  comfort  in  its  fo> 
voorite  recess.  It  may  be  easily  fiuni- 
Uariaed,  and  hi  a  state  of  domestication  is 
extremely  cleaaly  aad  a^rt 

H.  syriaeas  or  the  briitly  hyrax,  is  to 
bf  mat  with  partioalarly  io  Ethiopia  and 
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Abysshua,  and  particularly  under  the  rocks 
of  the  Mountains  of  the  Sun.  Its  ful 
length  is  about  seventeen  inches.  These 
animals  are  called  by  the  natives  of  these 
countiies  Ashkokos.  They  are  gregarious, 
and,  occasionally,  seen  in  companies  of 
several  scores  basking  before  the  clefts  of 
the  rocks  in  the  open  sunshine.  They 
are  gentle,  weak  and  foarfal,  but  if  handled 
with  roughness  vrill  bite  with  great  severity. 
They  are  supposed  to  live  on  grain,  fruiti, 
and  root^,  and  when  kept  in  confinement, 
they  will  live  upon  bread  and  milk.  They 
feed  without  any  voracity,  and  even  the 
pangs  of  hunger  could  not  impel  them  to 
attack  chickens  or  smaller  birds  which 
have  been  thrown  to  them  in  that  state, 
in  the  way  of  experiment.  Their  motion 
is  not  firm  upon  their  legs,  but  rather  by 
stealing  along,  by  a  few  paces  at  a  time, 
upon  their  bellies,  in  the  manner  of  the  bat 
in  approaching  its  prey.  For  the  Hyrax, 
see  Mammalia,  Plate  XII.  fig.  5. 

HYPTIS,  m  botany,  a  genus  of  the  Didy- 
namia  Gymnospermia  class  and  order.  Na- 
tural order  of  Verticillatse.  Labiatae,  Jus* 
sieu.  Essential  diaracter;  calyx  turbi- 
nate ;  corolla  with  a  very  spreading  border ; 
lower  lip  semibifid ;  anthers  hanging  down* 
There  are  two  species. 

HYSSOPUS,  m  botany,  AyjMp,  a  genus 
of  the  Didynamia  Gymnospermia  dais 
and  order.  Natural  order  of  Verticillatae, 
Jossieu.  Essential  character :  corolla,  lower 
lip  vrith  a  small  middle  crenate  segment;^ 
stamens  straight,  dbtant.    There  are  three 


HYSTERICS.    See  Mbdicinb. 

HYSTRIX,porc«piJi«,  m  natural  history, 
a  genus  of  quadrupeds  of  the  order  GKres. 
Generic  chsracter:  two  fore-teeth  in  the 
upper  and  the  ander  jaw,  cut  obliqudy ; 
eight  grinders ;  body  witli  spines  and  hahr; 
toes  four  or  five  on  the  fore  feet.  Hiere 
are  five  spedes.  H*  cristata,  or  the  com* 
mon  porcupine,  is  about  two  feet  in  length, 
exclusively  of  the  tail.  It  is  found  in  Afiica 
and  India,  and  is  seen  not  unfrequenUy  la 
the  warmer  dunates  of  Europe,  particularly 
m  Italy  and  Sicily.  It  is  covered  on  the 
upper  part  of  its  body  with  yariegatad 
spines,  or  quUls,  which  are  long  and  thaip, 
and  which,  When  irritated,  it  erects  trith 
particular  intensaneas,  and  a  lasthug  and 
ahumittg  noise,  giving  the  idea  of  formidatiie 
hostility.  It  was  supposed  by  the  ancienta 
to  poaseas  the  power  of  dartiug  these  with 
unerring,  and  sometiines  fetal,  aim  against 
lU  adversaries;  bat  it  is  aiaertaiaed  to  e»> 


ploy  them  merely  to  repel  VAunflant  Iti 
principal  food  coiisista  of  the  bark  of  trees, 
rooti,  and  (hut,  and  is  almost  anivenally 
collected  by  it  in  the  night.  In  the  day  it 
lies  retired,  and  sleeping  in  a  snbtemaieous 
habitation^  which  it  is  s^d  to  coastroct  with 
particular  ingenuity,  divi^ngit  into  several 
Upartments.  It  produces  two  at  a  birth, 
and  if  taken  young  is  tamed  with  conltder-' 
able  fiiciUty,  Its  flesh  is  eaten  not  only  in 
Africa  but  in  Italy,  and  is  thoiiglit  extreme- 
ly luscious,  on  which  account  it  can  be  taken 
by  few  in  any  large  quantity.  See  Mamv 
ynalia,  Plate  Xll.,  %f  3.    - 

H.  preheniAlis,   or   the   Brazilian  porr 
oppiqe.    This  Is  about  ^  foot  long,  and  ks 
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tail  about  a  Ibot  and  lml(  by  whi^  it 
to  the  branches  of  trees,  and  facilitatea  it 
ojsiect  of  attack  or  escape.    It  la 
with  strong,  short,  and  extremely 
spines,  on  most  o^  those  parts  of  ita  bod^r 
particularly  exposed  to  assault    It  la  fiHrncS 
in  the  warm  climates  of  America,  and  par-^ 
ticularly  in  Braail,  where  it  itihabita   tbe 
woods,-and  subsists  not  only  upon  fivita  aod 
vegetables,  like  the  former  species,  bat  abo 
on  small  birds.    Its  sounds  resemble  the 
grunting  of  a  pig.    It  secludes  itself  diiring; 
the  day  in  the  hollows  bf  trees,  or  wmiirw 
their  roots,  and  by  night  engages  iu  te  ex* 
oursiom  and  repasts,.  See  Blamnmlin,  Plats 
XII*  eg.  4, 
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I  or  i,  the  nfaith  letter,  and  third  vowel  of 
9  the  alphabet,  is  pronounce^  by  throw- 
ing the  breath  suddenly  against  the  palate, 
as  it  comes  out  of  the  larynx,  with  a  small 
hollowing  of  the  tongue,  and  nearly  the  same 
openmg  of  the  lips  as  in  pronouneing  a  or^. 
Its  sound  varies ;  in  some  words  it  is  long, 
as  /%&,  mtsid,  &c.;  in  others  short,  as  6id, 
hid,  jta,  &C, ;  mothers  again  it  is  pronounced 
like  y,  as  m  ^folUer^  o^pon,  &c. ;  and  in  a  few 
it  sounds  like  ef ,  as  in  jnodUaf,  nuigoMC^ 
&C.  No  English  word  ei|ds  in  t^  e  being 
either  added  to  it,  or  else  tbe  4  turned 
hito  y. 

But  besides  the  vowel,  there  is  the  jod 
consonant;  which  because  of  its  different 
rpronunciation,  has  fikewise  a  difierent  form, 
tlius,  J,  j.  In  English  it  has  the  soA  sound 
of  I",  nor  is  used  but  when  g  soft  is  required 
before  vowels,  where  g  is  usually  hard ;  thus 

we  say  jaeK  J^i  J^*'*}  ^^'  instead  of  gack, 
getf  ^otm  dec.  which  would  be  contrary  to 
the  genius  ot^e  English  language. 

I,  used  as  a  numeral,  signiAes  no  more 
than  one,  and  stands  for  so  many  units  m  it 
is  repeated  times:  thus  I,  one;  II,  two; 
III,  three,  &c.  and  when  put  before  a  higher 
numeral  it  substrects  itself,  as  IV,  four; 
IX,  nine,  ^c;  but  when  set  after  it,  so 
many  are  added  to  the  higher  numeral  as 
there  are  I's  added :  thus  VI,  b  5  -)- 1,  or 
six ;  VII,  5  +  S,  or  seven ;  VIII,  5  -^  3,  or 
eight    The  frndent  Romans  likewise  used 
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13  for  500,  CIO  for  1,000,  l63  for  5,00flb 
CCI33  for  10,000,  I3D3  for  50,000,  and 
CCCI330  for  100,000.  Fwtfaer  than  tln» 
as  Pliny  observes,  they  did  not  go  in  their 
notation ;  but  when  necessary,  repeat^l  the 
bnt  number,  as  CCGI3DD,  GGCICKK)  lor 
900,000 ;  CCCICKX7,  CCCUXK>,CCCCXX> 
for  300,000;  andsooBt 

JACK,  in  mechanics,  an  inslnaneiit  <if 
eommon  use  fitr  raising  heavy  timber,  er 
very  great  wei|^tB  of  any  \^. 

The  common  kitchen  jack  is  a  cenqioaMl 
engine,  where  the  weight  h  the  power  ap< 
plied  to  overcome  the  friction  of  the  partSi 
and  the  weight  with  which  the  spit  is  charg* 
ed;  anda  steady  and  uniform  motion  k  ob» 
twined  by  means  of  tiie  fly. 

Jack,  ii|  naval  affurs,  a  sort  of  flag;,  or 
eolonn,  dhplayed  from  a  staff  erected  on 
tbe  outer  end  of  a  ship's  bowsprit  In  the 
Brithh  navy  the  jack  is  a  small  onion  flagi 
but  m  merchant  ships  the  union  h  bordered 
with  red. 

Jack,  smofc^.  See  Smoks  jad^ 
Jack  ta  (Ac  hozy  a  large  wooden  male 
screw,  tiuving  in  a  female  one,  which  forma 
the  upper  part  of  a  strong  wooden  box, 
shaped  like  a  frustmm  of  a  pyramid.  It  is 
used  by  means  of  levers  passing  through 
holes  in  it,  as  a  press  in  packing,  and  for 
other  purposes. 

Jack  IMk^  a  block  occasionally  att^ed 
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to  the  top^bnt'tie,  and  throngb  whidi 
tlte  top-galltDt  top-rope  it  reeved  to  twey 
np  or  to  strike  tbe  yard. 

J  AC&ALL^  in  loolofy,  an  animal  of  the 
dog  knidy  with  a  slender  snout.  See  Canu. 

JACKET,  cerik.    8ee  Conniodkft. 

JACOB'S  it^^  sometimes  called  a  cross* 
ataff;  a  nmthematical  mstniment  to  take 
nltitodes  at  sea,  consistinK  of  a  brass  circle 
divided  into  four  equal  parts  by  two  lines 
cntttng  each  other  in  the  centre :  at  each 
cxtfeinity  of  either  line  is  fixed  a  sif  lit  per- 
pendicnlarly  over  the  lines,  with  holei  below 
ench,  slit  for  the  better  discovery  of  distant 
objects.  The  cross  «  of  course  monnted 
on  a  stand  for  use. 

JACOBUS,  an  ancient  gold  coin  worth 
C6s.    See  Coin, 

JACQUINIA,  in  botany,  so  named  in 
honour  of  Nic  Jos.  de  Jacqnio,  professor  of 
botany  at  Vienna,  a  genus  of  the  Pentandria 
Moiiogynia  clam  and  order.  Natnial  order 
•f  DujuosK,  Sapotse,  Jiasieu.  Essential 
character ;  ctirolla  teo«l«ft  ;  tftameus  insert-  • 
edinto  the  receptacle;  beiry  one  seeded. 
There  are  foiir  species,  natives  of  tbe  West 
Indies  and  South  America* 

JACTITATION  ^  mtrrUge,  in  law,  it 
when  one  of  the  party  boasts,  or  gives  out, 
ttiat  be  or  she  is  married  to  the  other, 
wliereby  a  oommou  reputation  of  their  ma- 
trimony may  emoe.  On  ttiis  ground  the 
party  uijored  may  libel  the  other  in  the  spi- 
ritual court  i  and  unless  the  defendant  un- 
dertake, and  make  out  a  proof  of  the  actual 
marriage,  he  or  she  if  eqjoined  perpetoal 
silence  on  that  head. 

JADE.    See  NiPRlUTS. 

JALAP  is  the  root  of  the  convolvohu  jn- 
lappa.  It  derives  its  name  from  Xalapa,  a 
town  of  Meaico,  in  the  environs  of  which  it 
grows  plentifully.  It  is  also  found  among 
tbe  sandi  of  Vera  Cms.  lliis  plant  resem- 
bles in  appearance  the  convdlvolus  of  onr 
hedges.  Its  stem  is  clunbing,  anguhu-,  and 
covered  vrith  a  slight  down.  Its  leaves  al- 
ternately disposed  are  rather  large,  some- 
times entire  and  cordifonn,  sometimes  di- 
vidett  into  several  febei,  nmre  or  lem  dis- 
tiucL  Tbe  flower  b  camponifonn,  whitish 
on  the  ootiide,  and  of  a  dark  purple  within. 
Iti  root,  which  is  the  only  pert  in  use,  is  tu« 
beratfe,  large,  lengthened  out  into  the  form 
of  a  French  turnip,  white  on  the  inside,  and 
fan  of  a  milky  juice.  The  weight  of  the 
roots  is  from  twelve  to  twenty  pounds.  TTiey 
are  cut  into  slices,  in  order  to  dry  them, 
Tbey  then  acquire  a  brown  colour,  and** 
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leihiont  appearance.  Theur  lute  is  ndli^ 
acrid,  and  excites  •  nausea.  Jalap  to  the 
amount  of  50,0001,  sterling  i»  consumed  in 
Europe  wmnallgr* 

IAMBICS,  certain  songp,  or  satires,which 
are  supposed  to  have  given  birth  to  the  an- 
cient coomdy.  The  word  is  applied  also  to 
a  particuJar  kind  of  Latin  vene,  of  which 
the  simple  foot  conoists  of  a  short  and  long 
sylUble.  Ruddiman  makes  two  kinds  q€ 
iambic,  vis.  dimeter  and  trimeter;  the 
former  conmining  four  foet,  and  the  latter  six* 

JANSENISTS,  in  church  history,  a  sect 
of  the  Roman  Cathohcs  in  France,  who  fol- 
low the  opiuioos  of  Jansenins,  bishop  of 
Yprea,  and  doctor  of  divini^  of  tiie  Univer- 
sitiea  of  Loovain  and  Douay,  in  relation  to 
gmce  and  predestination, 

lu  the  year  1640,  the  two  universities - 
just  mentioned,  and  particularly  Father  Mo- 
lina and  Father  Leonard  Celsus,  tbouglit  fit 
to  condemn  the  opinions  of  the  Jesuits  on 
grace  and  free-will.  This  having  act  the 
controversy  on  foot,  Jansenius  opposed  to 
the  doctrine  of  the  Jesuits  the  sentiments 
of  St  Augustine,  and  wrote  a  treatise  on 
grace,  which  he  entitled  Augustinus.  This 
treatise  was  atmcked  by  the  Jesuits,  vrho 
accused  Jansenius  of  maintaining  dangerooa 
and  heretical  opinions;  and  afterwards,  in 
164f ,  obtained  of  Pope  Urban  VIII.  a  for- 
mal condemnation  of  the  treatise  vrrote  by 
Jansenius:  when  the  partisans  of  Janpe- 
nius  gave  out  that  this  bull  was  spurious, 
and  oomposed  by  a  person  entirely  devoted 
to  the  Jesuits.  After  the  death  of  Ur- 
ban VIII.  the  affiur  of  Jansenism  began  to 
be  more  warmly  conyoverted,  and  g^vn 
birth  to  an  infinite  number  of  polemicaT 
writings  oooceming  grace ;  and  what  ocr.n-% 
siooed  sooM  mirth,  was  tbh  titles  which 
each  party  gave  to  their  writii^  i  one  wri- 
ter pnblisbed  **  The  Torch  of  St  Angus- 
tin,**  another  found  ^  SnuiTers  for  St  An* 
gustm's  Torch,"  and  Father  Vernon  formed 
*<  A  Gag  for  the  Jansenists,**  dec  In  the 
year  1660,  sixty-eight  bisbopa  of  France 
subscribe^  a  letter  to  Pope  Imwcenl  X.  to 
obtam  an  hMpiiry  into,  and  condemnation  of 
the  ^v^  foUowiog  prgpositioos,  extracted 
from  Janseninali  Augustinus:  1.  Some  of 
God*s  commandments  are  impossible  to  be 
observed  by  the  righteous,  even  tfaos^h  thej 
endeavour,  vrith  all  their  power,  to  accon»> 
plish  them,  f .  In  the  state  of  ^corrupted 
nature,  we  are  incapable  of  resistmg  oh 
vrard  grace.  5.  Merit  and  demerit  in  m 
state  of  corrupted  nature,  doea  not  depend 
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en  a  liberty  ^iHiicli  excludes  necessity,  bat 
Oft  a  liberty  which  excludes  coostraiiit. 
4k  The  semipelagianB  admitted  the  neces* 
sity  df  an  inward  preventing  i^rece  for  the 
performance  of  each  particular  act,  even 
for  the  beginning  of  fiuth,  but  they  were 
heretics  in  maintaining  that  this  ^race  was 
of  such  a  nature,  that  the  will  of  man  was 
able  either  to  resist  oir  obey  it.  5.  It  is 
semipelagianism  to  say,  that  Jesus  Christ 
died,  or  shed  his  blood,  for  all  mankind,  in 
general. 

JARGON.    See  Zircon. 

JASIONE,  in  botsny,  a  genus  o^  the 
Syngenesia  Monogamia  class  and  order. 
Natural  order  of  Campanaceae.  Essential 
character :  calyx,  common,  ten-leaved ;  co- 
roUa five-petalled,  regular*  capsule  inferibr, 
two^celled.  There  are  four  species,  natives 
of  the  West  Indies. 

JASMINUM,  in  botany,  English  jos- 
mne-treef  a  genus  of  the  Diandria  Monogy- 
nia  class  and  order.  Natural  order  of  Sepi- 
ariae.  Essential  character:  corolla  salver- 
shaped  ;  berry  dico6cous ;  seeds  arillated  ; 
antherae  within  the  tube.  There  are  seven- 
teen spedes. 

JASPER,  in  mineralogy,  a  species  of 
the  clay  genus,  divided  by  Werner  into  six 
sub-species,  viz.  the  ISgyptian,  the  striped, 
the  porcelain,  the  common,  the  agate,  and 
the  opal  jasper. 

The  Egyptian  jasper  exliibits  two  or 
more  colours  in  concentric  zones  or  bands, 
more  or  less  regular,  with  interspersed 
spots  or  dendritic  figures.  It  is  brittle,  and 
the  specific  gravity  is  about  2.6.  It  occurs 
in  rolled  pieces,  which  are  mostly  spherical. 
Before  the  blow-pipe  it  is  infiisible  without 
addition.  It  is  found  in  Egypt  and  the  adjoin- 
ing desarts,  and  on  account  of  its  beautiful 
colour  and  great  hardness,  it  is  used  for 
similar  ornamental  and  useful  purposes  as 
the  agate.  ^ 

The  colours  of  the  striped  jasper  are  grey, 
green,  yellow,  and  red;  these  are  often 
found  together,  and  arranged  in  striped  and 
flamed  delineations.  It  occurs  in  lai^e 
beds  in  Saxony,  and  also  in  Siberia,  where 
it  is  of  a  very  beautifiil  kindt  It  admits  of 
a  high  polish,  and  is  used  for  purposes  of 
ornament  chiefly.  It  derives  its  name  firom 
the  striped  colour  delineations  with  which 
it  is  marked.  The  porcelam  jasper  gene- 
rally exlnbits  but  a  single  colour,  and  is 
sometimes  marked  with  cloudy  delineations. 
It  melts  before  the  blow-pipe,  and  is  found 
to  tonsist  of 
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SUica 60.75 

Alumina ff7.95 

Magnesia S.0O 

Oxide  of  iron 2.50 

Potash 5.66 

m 

97.16 
Loss 2.84 

100. 

It  occurs  in  beds  in  pseudo-volcanic  faiBs, 
and  is  supposed  that  it  is  slaty  day,  coo- 
verted  into  a  kind  of  porcelain  l]^  the  action 
of  fire.  It  is  found  in  great  plenty  isi  Bo- 
lienua« 

The  common  jasper  is  found  generally  m 
veins  that  occur  in  primitive  rocks  in  many 
parts  of  Europe.  It  is  susceptible  of  a 
liigh  polish,  and  h  in  considerable  request 
for  ornamental  purposes.  Opal  jasper  is 
found  in  nests,  in  porphjrry,  near  Tokay,  in 
Hungary,  in  the  neighbourhood  of  Constam- 
tinople,  and  in  some  Siberian  mountaina.  It 
is  supposed  to  be  the  connecting  link  be- 
tween jasper  and  opal,  and  is  distingoish- 
able  by  the  liveliness  of  its  colours,  its 
superior  lustre,  and  constant  conchoidaf 
fracture. 

JATROPUA,  in  botany,  a  geuna  of  the 
Monoecia  Monadelphia  class   and   order. 
Natural  order  of  Tricocce.    Eupborbiar, 
Jussieu.    Essential  character:  male,  calyx 
none;   corolla  one-petalled,   funnel- form ; 
stamina  ten,  alternately  longer  and  shorter : 
female,  calyx  none;  corolla  five-petalled, 
spreading;  styles  three,  bifid ;  capsule  tkree- 
celled ;  seed  one.    Thefe  are  fourteen  spe- 
cies, of  which  we  shall  give  a  short  ac- 
count of  the  J.  elastica,  elastic  gnm-tvee  ; 
it  is  a  native  of  Guiana,  of  Quito,  and  Bra- 
zil, particularly  in  Para,  where  it  is  called 
massaradub.    The  Indians,  by  an  incisioB 
in  th^  bark,  extract  a  viscid  white  substance, 
like  that  which  isisues  from  the  fig-tree  ; 
they  receive  it  into  earthen    moulds,   to 
make  rings,    bracelets,   girdles,  syringes^ 
hats,  boots,  flambeaux,  figures  of  animab, 
&C.    The  Abb6  Rochon  says  that  the  inha- 
bitants of  Madagascar  also  made  flambeaux 
of  it,  which  bum  vrithout  wicks,  and  afford 
them  a  very  good  li^t  vrfaen  they  go  out  to 
fish  in  the  night  time ;  that  surgery  by  de- 
rived some  benefit  from  it,  as  it  serves  to 
make  excellent  bandages,  and  that  in  a 
state  of  solution  it  is  very  proper  for  coat- 
ing over  silk,  to  render  it  impervious  to  air 
or  water.    It  has  the  extensibility  of  lea- 
ther, with  a  very  considerable  elasticity. 


ICE  ICE 

spirit  of  wine  makes  no  imprettion  on  tliia  M.  Pr^tott  obfonres,   that  congektMW 

ftubttance,  but  it  diaaolves  in  etlier  and  taket  place  much  more  inddenly  tban  tiie 

Himeed  oil,  or  in  not  oil  digested  gently  in  a  opposite  process  of  liquefiietion  |  and  thaty 

aand  batb :  there  are  also  other  (nt  and  oily  of  course^  the  same  quantity  of  bei^t  mOst 

aubstances  which  afiect  it  very  sensibly,  be  more  rapidly  extricated  in  freeiing,  than 

The  Chinese  have  been  long  acqnainted  it  is  absorbed  in  thawing;  that  the  heat  tfans 


with  the  art  of  dissolving  it,  and  of  giving  extricated  being  disposed  to  fly  off  in  all 

it  Tarioiu  colours.  directions,  and  little  of  it  being  retained  by 

JAUNUICE.    See  Mbdiciiii.  the  neighbooring  bodies,  more  heat  is  lost 

JAY,  in  ornithology,  the  varieitated  cor-  than  is  gamed  by  the  alternation :  so  that 

▼OS,  with  the  covering  feathers  of  the  wings  where  ice  has  once  been*  formed,  its  pro« 


bine,  variegated  with  bhck  and  white.  See  ^  dnctaon  b  in  this  manner  redoubled. 

CoRws.  circumstance  must  occur  wherever  It  freeaes» 

IBERIS,  in  botany,  emdf-iuftf  a  ge-  that  is,  on  shore,  in  latitudes  above  35  do- 
nas of  the  Tetradynamia  Siliculosa  class  grces ;  and  it  appears,  from  50  degrees  to 
nnd  order.  Natnral  order  of  Siliqnofix,  or  the  pole,  the  hind  is  somewhat  colder  than 
Cmciformes.  CmeilerK,  Jasdieu.  Essen-  the  sea,  and  the  more  as  it  is  fiuther  distant 
tial  character :  corolla  irregular,  vrith  the  from  it ;  and  nearer  the  equator  the  land  is 
onter  petals  larger;  silicle  emargioate,  warmer  than  the  sea:  hut  the  procew  of 
nmny-seeded.     Tliere  are  fourteen  species,  congestion  cannot,  by  any  means,  be  the 

IBEX,  in  aoology,  an  aninml  of  the  goat  principal  cause  of  the  difoence,  and  it  is 

kind,  with  extreme^  long  nodose  horns,  proNble  that  the  different  capacity  of  earth 

which  bend  backwards,  and  are  of  a  black-  and  vrater  for  beat  is  materially  conceined 

isli  cok>ur,  and  annnlatcd  on  the  surface,  in  it. 

The  body  is  of  a  dark  dusky  colour,  and  is  Smce  the  atmosphere  is  very  little  heat- 

lem  in  proportion  to  the  height  than  that  of  ed  by  die  passage  of  the  sun*s  rays  through 

the  common  goat :  it  has  a  great  resem-  it,  it  is  naturally  colder  than  Uie  earth'k  sur- 

blnnce  to  tiie  deer  kind ;  the  legs  are  also  frice  i  and  for  this  reason,  the  most  elevated 

p^ffoctly  like  those  of  the  deer,  straight,  tracts  of  land,  which  are  the  most  promi- 

elegant,  and  slender.     It  b  frequent  in  nent,  and  the  most  exposed  to  the  effects 

nmny  parts  of  Europe,  and,  notwithstanding  of  the  atmosphere,  are  always  colder  than 

its  vast  horw,  rum  and  leaps  with  snrpris-  sitnations  nrmrer  the  level  of  the  sea. 

lag  force  and  agility.    SeeCAPRA.  The  northern  hen»phere  b  somewhat 

ICE,  water  in  the  solid  states     When  vrarmer  than  the  soothen,  perinps  because 

vrater  b  exposed  to  a  dinunished  tempera-  of  the  greater  proportion  of  land  that  it 

tnre,  it  assumes  the  solid  state,  by  shooting  contains,  and  aho  in  some  measure  on  ac- 

into  crystab  which  cross  each  other  in  an>  comt  of  the  greater  length  of  its  snnuner 

glei  of  60  degrees.    Durmg  thb  process  of  than  Hmt  of  the  southern ;  for  although,  as 

I,  the  temperature  ivmains  con*  it  vras  long  ago  observed  by  Simpson,  the 


stant,  being  3i  degrees  of  the  scale  of  Fah-    different  dbtance  <^  ti»e  sun  oompeiHates 
renheit.    See  Camkic  ;  abo  Frbiung.        precisely  for  the  difierent  velocity  of  the 


congelation  most  of  the  gasiform     earth  in  its  orbit,  with  respect  to  the  whole 
fluids,  which  may  have  been  contahied  in     quantity  of  beat  received  on  either  side  of 


the  water,  are  separated  in  the  elastic  the  equhioctial  points,  yet  M.  Provost  has 
form,  and  exhibit  bubbles  in  the  ice,  unless  sfabwn,  that  in  all  probability,  the  same 
the  congelation  may  have  been  gradually  quantity  of  heat  must  produce  a  greater  ef* 
eflected  from  the  Iwttom,  or  one  "bf  the  feet  when  it  b  more  slowly  applied ;  be- 
sides; in  which  case  the  bubbles  are  driven  cause  the  portion  lost  by  radiation  from  the 
oat,  and  the  ice  b  much  clearer.  heated  body  b  greater,  as  the  temperature 
Ice  b  considerably  lighter  than  vrater,  b  higher.  Since,  therefore,  on  acooont  of 
namely,  about  one*eighth  part;  and  thb  the  excentridty  of  the  eulh'S  orbit,  the 
increase  of  dimensions  b  acquired  with  pro-  north  pole  b  tnnied  towards  the  san  seven 
digious  force,  sufficient  to  bunt  the  strong-  or  eight  days  longer  than  the  sonth  pole, 
est  iron  vesseb,  and  even  pieces  of  artil-  the  northern  winters  nmst  be  miMer  than 
lery.  It  does  not  arise  from  the  extrication  the  sontheni ;  yet  the  aonthem  snmmem, 
of  the  gasea;  for  the  refractive  power  of  though  shorter,  ooght  to  be  somewhat 
ice  b  less  than  that  of  vrater,  as  Dr.  Hook  vrarmer  than  the  northern ;  but,  an  foet, 
loog  ago  shewed,  and  has  anice  bean  con*  they  are  colder,  partly  peihapa  from  the 
iniad  by  WoUaitoB.  mncfa  graatcr  proportion  of  ic%  which,  m 


ICE 
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lome  degree,'  equaliies  the  tempentnre,  weB  there  ihoiild  be  k  spsoe  of  aidant  tw« 

and  pertly  for  other  reesons*    The  corape-  feet  deep  left  to  reccire  any  aoiotiune  tkat 

rutisie intensity  ef the aoothennmiiniereiid  any  draio  finem  the  ice;  over  thie    npoio 

whiter  is  not  enctly  known ;  but  in  the  sbonld  be  pboed  •  strong  wooden  sxvte^ 

island  of  New^Geoigiey  the  sammer  ii  said  and  from  thence  a  small  drain  aboaki  be 

to  be  extremely  cold.  laid  ander  groand,  to  cany  off  tbe  ^rec 

The  northern  ice  extends  about  9^  Arom  The  sides  of  the  well  should  be  biriit  wiik 
the  pole;  the  southern  IS'*  or  S0°;  in  some  brick,  at  least  two  bricks  thick;    ftar  the 
parts  even  50^;  and  floating  ice  has  occa*  tbi^er  it  is,  the  less  danger  there  will  be 
iionally  been  found  in  both  hemispheres  as  of  toe  well  beiag  affected  by  any  exteriMl 
for  as  40°  from  the  poles,  and  8ometim<*s,  as  cause.    When  the  well  is  brought  up  iwitkaa 
it  has  been  said,  even  m  Utitnde  41*'  or  42°.  three  feet  of  the  snrfoce,  there  aboald  be 
Between  SiP  and  60^  south  hititude,  the  another  outer  arch  or  wall  begnn,  whieb 
■now  lies  on  the  ground,  at  the  sea^side,  should  be  carried  up  to  the  lieif^t  csT  tbe 
throogfaout  the  summer.    The  line  of  per-  top  of  the  intended  arch  of  the  well ;  and  if 
petnal  congektion  Is  three  miles  above  the  there  be  a  second  ^rch  turned  ever  tbia 
■urfoce  at  the  eqimtor,  where*  the  i|pan  wall,  it  will  add  to  the  goodaeaa  ef  tbe 
heat  is  8ft**;  at  Tcueriffe,  in  latitude  28°  house:'theroof  most  l>ehi^enoi^  above 
two  miles ;  fai  the  latitude  of  London,  a  lit-  the  inner  arch  to  admit  of  a  door-vmj  to 
tlemore  thanamile;  and  ui  latitude  80*  get  out  the  ice.    If  tho  building  is  to  l»e  co- 
north,  only  1,900  feet.    At  the  pole,  ae.  vered  with  sktes  or  tiles,  reeds  sbonld  be 
cording  to  the  analogy  deduced  by  Mr.  hud   considerably  thicK    under  tbcniy    to 
Kirwan,  from  t^  comparison  of  various  ob-  keep  out  the  sun  and  exteraal  air;  and  If 
servations,  the  mean  temperature  should  be  these  reeds  are  laid  the  thick|iess  of  aiz  or 
31**.    In  London,  the  mean  temperatnreJs  eight  inches,  and  phutered  over  witb  laaso 
dO»;  at  Rome  and  at  Montpelier,  a  little  ttid  hair,  there  will  be  no  danger  of  ibo 
more  than  60^;  in  the  island  of  lljideura,  heat  getting  through  them.    The  external 
70**;  and  in  Janmica,  80**.  wall  may  be  buUt  in  what  form  tbepco- 

Ics  ioastf,  a  boUding  contrived  to  pre-  prietor  pleasea;  and  as  these  ice-booKs  are 

sen^  ice  for  the  use  of  a  fomily  in  the  tram*  placed  m  gardens,  they  are  sonietinwa  ao 
BMr  season.    Ice  houses  are  more  geneivlly.    contrived  as  to  have  an  handsome  ainosci 

used  m  warm  countries,  than  with  as,  parti-  seat  in  front,  ^th  a  small  door  bebiod  H, 

onfaviy  m  Italy,  where  the  meanest  person  through  which  a  penon  might  enter  to 

who  rents  a  house,  has  his  vanlt  or  cellar  for  take  out  the  ice ;  and-a  large  door  on  tike 

ice.    However,  as  ice  is  much  more  uHed  other  side,  fronting  the  north,  with  a  porcb 

in  Enghmd  than  it  was  formerly,  it  may  #ide  enough  for  a  small  cart  to  hock  in,  aa 

^ot  be  amiss  to  give  some  directions  for  Ibe  ord^  to  shoot  down  the  ieanear  the  nsonib 

choice  of  their  situation,  for  the  manner  of  of  the  well,  which  need  not  be  more  thM 

bmlding  them,  and  for  the  management  of  two  foot  m  dnmetar,  aiid  a  stone  so  esn* 

the  iocb  trhred  as  to  shut  it  up  in  the  exactest  n^a- 

As  to  the  sitaation,  it  ought  to  be  placed  fler :  all  the  vacant  space  above  and  be* 

npon  a  dry  spot  of  ground,  because  wher-  .tween  this  and  tbe  hurge  door  shonU  he 

cfrertliere  is  moisture,  the  ice  will  melt;  filled  up  with  strew.    Tlie  bniMiag  thai 

therefore,  in  all  strong  lands  which  retain  finished  should  have  time  to  diy  before  the 

the  wet,  too  much  pains  cannot  be  taken  to  iee  is  put  into  it 

make  drains  all  round  them.    The  plaoe  It  is  to  be  observed,  that  upon  the  wood' 

should  also  be  elevated,  and  as  moch  ex.  engnte,  at  the  bottom  of  tlm  weQ,  there 

posed  to  the  sun  and  air  as  possible.  should  be  laid  sonm  small  foggots,  snd  if 

As  to  the  figure  of  the  boiklfng,  that  may  upon  these  a  layer  of  reeds  is  placed  smooth 

be  according  to  the  fimcy  of  the  owner;  for  the  ice  to  lie  upon,  it  will  be  better 

butacireular  form  is  most  proper  for  the  than  stra^r,  which  is-  commosdy  used.   As 
weU  in  which  the  ice  is  to  be  preserved ; .  to  the  clM>ice  of  the  ice,  the  thmner  it  ii, 

which  should  be  of  a  sue  and  depth  propor^  tlic  easier  it  amy  be  broken  to  powder;  for 

tioaable  to  the  quantity  to  be  kept ;  for  it  ia  the  smaller  it  is  broken,  the  better  it  will 

proper Ito  have  it  Urge  enough  to  cootam  unite  when  put  into  the  well    In  pottiag  it 


ice  for  two  years  consumption,  so  that  if  a 
mild  winter  should  happen,  in  which  little 
or  no  ice  is  to  be  had,  there  niay  be  a  stock 
fo  supply  the  waal.    At  llpo  ^tlomof  the 


ID,  caie  must  be  taken  to  ram  it  as  dcse  as 
possible ;  and  also  to  allow  a  vaenqr  of 
ahoai  two  inches,  all  roaad,  next  the  tide  of 
the  well,  to  give  passage  to  any  BMasCan 


ICH  ICH 

l>y  flie  rndting  of  wMit  of  the  of  small  nuiftf^ots  wiil  be  seen  to  emerge 

ice.    When  the  ice  b  put  into  the  welli  if  a  from  it,  and  immediately  proceed  to  enve- 

littte  saltpetre  be  mixed  with  it  at  every  ten  lope  themselves  tn  distinct  yellow,  silked 

inches  or  a  ibot  in  thickness,  it  will  cause  it  cases,  the  whole  forming  a  gronp  round  the 

to  anite  i;pore  closely  into  a  solid  mass.  cateipillar*    TlieAc  are  the  ichneumons  glo* 

ICH  DIEN,  the  motto  of  the  Prince  of  merauis :  they  are  black,  with  ycUqw  legs; 

Walea*8  arms,  signifying,  in  the  High  Dotcfa*  and  they  nstially  make  their  appearance  ia 

*^  I  serve.*    It  waa  first  nsed  by  Edward  about  three  weoks  from  (he  time  of  tlieir 

the  Black  Prince,  to  shew  his  sabjection  to  spinning  themselves  up.    Some  uf  the  ich- 

his  father  King  Edward  III.  ne6mon  genus  pierce  the  skins  of  newly* 

ICHNEUMON,  in  natural  history,  a  changed^dn^salides  of  botterflies  and  moths, 

gennsof  insects  of  the  Hymenoptera  order:  in  which  tlieur  larva  remain  during  thenr 

inottth  with  a  straight  homy  membtana-  own  iocompk^te  state.    Othen  are  so  mi-  * 

ceouB  bifid  jaw,  the  tip  rounded  and  ciliate ;  note,  that  the  female  pierces  even  the  eggs 

Bundiblcs  carved  sharp ;  lip   cylindrical,  of  moths  and  butterflies,  and  deposits  her 

nembraaaceons  at  the  tip  and  emarginate;  own  in  each.    I.  aednctor,  has  a  yellow 

feelers  four,  unequal,  filiform,  seated  in  the  scalel ;  tip  and  petiole  of  the  abdomen  and 

middle  qf  the  lip;  antenme  setaceow,  of  erenate  band  on  thelbre-part  yellow;  legs 

more  than  thnty  articuhitions ;  sting  ex*  moatly  yellow.  Itus  insect  is  foand  chiefly 

erted,  inclosed  ui  cyUndrical  sheath,  com-  >e  Pavia;  it  forms  a  nest  of  cemented  clay, 

posed  of  two  valvea,  and  not  very  pungent  >»  chimneys  and  windovm,  divided  into  cy- 

Tbere  are  more  than  flve  hundred  species  liadrical  cells,  m  each  of  which  ia  contained 

ennmerated  by  difierent  authors.    These  •  cylindrical,  brown,  lucid  foHiele,  and  in 

are   separated  into   families.     A.  acutel,  this  the  larva,  with  frequently  the  carease  of 

•  white  or  yeUow ;  antenme  annuhite  with  •  spider,  m  which  the  insect  had  deposited 

white.    B.  scntel,  white  or  yellow ;  antea-  ber  egga.  ' 

me  enturely  black.    C.  scutel,  the  colour  of       ICHNOORAPHY,  in  perspective,  the 

the  thoiax;  antennse  aaanlate.    D.  scutel,  ^ew  of  aay  thing  cat  oflf  by  a  pfaine  pa-  , 

the  colonr  of  the  thorax  i  antennae  black,  lallel  to  the  horiion,  just  at  the  base  of  it. 
E.  antennm  yellow.    P.  mhrate ;  antenme        IcHMooaAFHT,  m  architectare,   a  de> 

fiUform;  abdomea  sessile,  ovate.  acription  or  draught  of  the  platfbnn  or 

The  whole  of  this  sfaiguhv  genus  hate  groan<l-work  of  a  house,  or  other  bailding. 

been  deaomiiiated  paraaitical,  on  accoant  Or  it  is  the  geometrical  plan  or  phitfbrm  of 

of  the  very  extroordlBaiy  r^umer  in  which  >b  edifice  or  house,  or  the  ground-work  of 

they  prq^de  for  the  fhmre  support  of  their  en  hoose  or  bailding,  delineated  upon  pa« 

oflipring.    The  fly  feeds  on  the  honey  of  per,  describing  the  form  of  the  several 

flowers,  and  when  aboat  to  hiy  her  eggs,  epartmenta,  rooms,  windows,  chimniei,  &c. 
perforates  the  body  of  some  other  insect,        Ichmoorapht,  fai  fortification,  denotea 

or  its  brva,  with  ita  stmg  or  iaatrmnent  at  the  pbm  or  representation  of  the  length  and 

the  end  of  the  abdomen,  and  there  de-  bieadth  of  a  fortress,  the  disthict  parts  of 


posits  them.    These  ys  ia  a  few  days  which  are  anrked  oat,either  on  the  ground 

hatch;  and  the  yonn|(  larva,  which   re-  itself,  or  on  paper, 
lemble  miuate  white  maggots  nourish  them*        ICHTHYOCOLLA.    See  ItiacLAts. 
selves  with  the  juices  of  their  footer  parent,        ICHTHYOLOGY,  is  that  part  of  natn* 

which  however  continaea  to  move  about  ral  history  that  treau  of  fishes.    And  fishes 

and  feed  till  oear  the  time  of  ita  chaage  to  are  aonnals  having  a  heart  with  one  auricle 

achi'ysalis,  whenthehrvaofthelcfaneamon  and  one  ventricle,  with  cold  red  blood 

creep  ont'by  perforaCiog  tlie  skin  in  various  which  inhabit  water,  and  breathe  by  meana 

places,  and  each  spinning  itaelf  up  hi  a  of  gills.    Most  of  the  species  are  likewise 

snaB  oval  silken  case,  changea  iate^  a  chty-  distinguished  by  fim  and  scales.    Difierent 

salis,  and  afler  a  certain  period  they  emerge  aatarallsts  have  gi  vea  diffe^nt  s>  stems,  we 

ia  the  stale  of  complete  kdweamom.  sfaaU  briefly  notice  some  of  the  piincipa], 

Lghiraeratns,  amy  be  given  m  aa  esaifl-  becanm  wefindthem  perpetually  referred 

pie  of  this  process.    The  caterpiUar  of  the  to  in  worka  of  iasportance.    AMrovandu^, 

canmon  white  or  cabbage  butterfly,  vrhieh,  about  two  faondred  years  ago,  diatribated 

in  the  aatmmiAl  season,  may  be  obaerved  to  the  fishes  according  to  the  nature  of  their 

creep  up  smae  wall,  «cc.  in  order  to  aaderw  residence.    His  fiiat  book  tmits  of  those 

go  its  own  change  into  a  chrysalii ;  but  in  that  fieqnent  rocka;  the  second  is  devoted 

the^peee  ofa  day  or  two,  a  numerom  tribe  to  those  found  near  the  shorea,  caUed  litto* 


ICHTHYOLOGY. 


nA }  the  tlilrd,  pdagiao,  j&c.  WiUougliliy 
formed  his  system  from  his  observatioii  on 
4h6  anatomy  and  physiology  of  fishes ;  he 
nvas  followed  by  Ray,  who  fixed  tt  series  of 
genera.  Artedi,  the  friend  and  country- 
man ^f  linnaens,  has  the  merit  of  having 
fint  traced  the  outlines  of  that  classification 
of  fishes  which  is  now  almost  generally 
adopted.  For,  independently  of  the  ceta- 
ceous tribes,  which  are  now  generally 
classed  with  tlie  mammalia,  his  method  con- 
sisted of  four  orders,  viz,  1.  The  malacotcry- 
gian,  or  those  which  have  soft  fins^  or  fins 
with  bony  rays,  but  without  spines.  2.  The 
acantfaopterian,  those  with  spiny  fins.  3. 
The  branchiostegemis,  corresponding  to  the 
amphibia  nantes  of  Linnapius.  4.  The  chon- 
dropterygian,  or  those  which  have  not  true 
bones,  but  only  cartilages,  and  the  rays  of 
whose  fins  hardly  differ  from  a  membrane. 
At  first  liimaeus  adopted  this  method  en- 
tirely, but  he  afterwards  improved  upon  it; 
and  now,  according  to  his  system,  theordecs 
have  been  instituted  from  the  situation, 
presence,  or  absence  of  the  ventral  fins. 

1.  Sudi  as  are  entirely  destitute  of  these 
fins,  are  termed  pisces  apodes,  apodal  or 
footless  fishes.  2.  The  jugulares,  or  jugu- 
lar, are  those  which  have  ventral  fins,  placed 
more  forward  than  the  pectoral  fins,  or 
under  the  throat.  3.  The  thorecid,  or 
thoracic,  include  those  whose  ventral  fins 
are  placed  immediately  under  the  pectoral 
fins,'  or  on  tlie  breast  4.  The  abdominalea, 
or  abdominal,  comprise  those  whose  ven- 
tral fins  are  situated  behind  the  pectoral 
fins,  or  on  the  abdomen.  5.  There  still  re> 
nains  a  particular  tribe^  denominated  car- 
tilagineii  which,  as  their  name  imports,  have 
a  cartilaginous  instead  of  a  booy  skeleton. 
Tills  tribe  was  by  limuDus  separated  from 
the  rest,  on  the  mistaken  idea,  that  the  indi- 
viduals which  compose  it  were  furnished, 
both  with  lungs  and  giUs,  and  should  be 
ranked  in  the  class  of  amphibious  animals. 

The  genera  whidi  pertain  to  the  preced- 
ing orders  are  determined  by  the  number 
of  rays  in  the  branchiostegoos  membrane, 
the  condition  of  the  teeth,  the  figure  of  the 
body,  and  of  other  femarkable  parts.  The 
characters  of  the  species  are  taken  chiefly 
from  the  number  of  rays  in  the  fins,  which 
difien  in  the  different  spedes.  But,  as  the 
precise  enumeration  of  these  rays  is  some- 
times a  matter  of  difficulty,  and,  as  they  are 
likewise  subject  to  variation,  it  is  necessary 
to  have  recoune  to  other  marks,  and  to 
adopt,  as  subsidiary  characten,  the  form 
and  situation  of  particular  fins,  Uie  propor- 


tion of  tlie  head  to  the  body,  the 

of  the  lateral  line,  the  number  of  tbe  v 

bm  and  ribs,  &c. 

Mr.  Pennant  describes  fishes  under 
three  great  divisions  of  cetaceona, 
nous,  and  bony.   The  latter  which  ia  by 
the  most  numeron^  he  subdivides  into 
sections  entitled  agreeably  to  the 
orders  apodal,  thoracic,  jugular,  and 
minal. 

The  shape  <^the  body  of  fishes  u  an 
to  considerable  varieties.    It  is  said  to 
compressed,  when  the  diameter,  frooi  ai 
to  side,  is  less  than  from  back  to  belly ; 
depressed,  on  the  contrary,  when  tfae 
ter,  from  side  to  side,  u  greater  than 
back  to  belly.    It  is  cylindrical,  when  it  is 
cireular  in  tlie  greater  part  of  its  Iesig;tli  ; 
ensifbrm,  or  sword-shaped,  when  tbe  back 
and  belly  terminate  in  a  sharp  edge,  or 
when  the  body  gradually  tapen  frooa  tlie 
head  to  tlie  tail ;  cultrated,  or  kniff  ahnpi  it^ 
when  the  back'  is  somewhat  flat,  and  tbe 
angle  below  acute;   carinated,  or    keel- 
shaped,  when  tbe  back  is  rounded,  and  the 
under  part  of  tfae  belly  acute,  thnn^  ha 
length  ;  oblong,  when  the 
meter  is  much  longer  than  the 
oval,  when  the  longitudinal  diameter  not 
only  exceeds  the  transvene,  but  the 
circular,  and  the  apex  more  acute  ; 
lar,  vrlien  the  longitudinal  and 
diuneters  are  neariy  equal ;  lameDated^  or 
spear-shaped,  ^'hen  oblong,  and  attconnted 
at  both  extremities ;  cuneifbrm,  or 
shaped,  when  tfae  body  gradually  flati 
towards  die  tail ;  conical,  wfaen  it  u  cjUn- 
drical,  and  grews  gradually  more  slender  to- 
vrards  tlie  tail ;  ventricose,  when  tfae  beDy 
IS  very  prominent ;  gibbous,  vrhen  the  bark 
presenu  one  or  more  protuberances ;  an« 
nulated,  when  the  body  is  surrounded  by 
rings,  or  elevated  lines ;  articulated,  whtm 
it.  is  covered  with  connected  and    boiiy 
plates;  trigon,   tetragon,  p^tagon,   wmd 
hexagon,  friien  the  sides  are  plain,  witb 
three,  four,  or  six  longitudinal  angles ;  if  tbe 
number  of  these  angles  exceed  six,  it  is 
termed  a  polygon. 

The  surface  of  the  body  of  fishes  is  tenn 
ed  naked  when  it  b  destitute  of  scafat ; 
scaly,  when  provided  witli  them;  amoolfa, 
when  the  scales  are  wiiboot  angles,  fatrows, 
roughness,  or  inequalities ;  hibriaoiis,  or 
slippery,  when  invested  with  a  mucous  or 
slimy '  humour ;  tubeiculatcd,  or  roagh, 
when  covered  with  prominent  warts  or 
tnberdei;  papillous,  vrhea' covered  with 
flcahy  poinii ;  spinous,  when  tbe  asperitiis 
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ase  elongated,  and  pointed  at  their  extre- 
mitiea ;  loricated,  or  mailed,  when  tlie  body 
U  in^oted  in  a  hard,  calloai,  or  bony  in- 
tei^ument,  or  in. scales  so  closely  united  as 
to  seem  but  one;  fiuciated,  or  banded, 
when  malted  witli  transverse  cones,  from 
the  back  to  the  belly ;  striped,  when  marked 
with  very  narrow,  scattered,  and  coloured 
atreak^;  vittated,  when  marked  with  longi- 
tudinal sones  along  the  side,  from  the  head 
to  the  tail ;  reticulated,  or  chequered,  when 
marked  with  lines  forming  the  appearance 
of  net-work ;  pointed,  or  dotted,  wiien 
iimrkedr  with  points,  either  longitudinally 
dispoeed,  or  without  order ;  and  variegated, 
when  of  different  colours. 

The  head  b  always  placed  at  the  anterior 
part  of  die  body,  luid  reaches  from  the  ex* 
tremity  of  the  note  to  the  gills.  The  head 
contains  the  mouth,  nose,  jaws,  Ups,  teeth, 
tongue,  palate,  nostrils,  eyes,  branchial 
opercules,  the  brancfaiostegons  membrane, 
the  aperture  of  the  gills,  and  the  nape.  The 
branchial  opercules  are  scaly,  or  bony  pro- 
cesaes,  situated  on  both  sides  of  the  head, 
behind  the  eyes,  ckMiig  the  aperture  of  the 
gals,  and  sustaining  the  branchial  mem- 
brane. The  branchial,  or  branchtottegona 
membrane,  b  a  true  fin,  formed  of  cartila- 
ginout  crooked  bones,  joined  by  a  thm 
membrane,  lurkmg  under  the  opercnia,  to 
which  it  adheres,  and  b  capable  of  being 
folded,  or  expanded,  as  necessity  reipurM. 

The  tmnk  b  that  part  of  the  body  whicb 
extends  from  the  nape  and  branchial  aper- 
ture to  the  extremity  of  the  tailtf  Itoompre- 
hands  the  gills,  throat,  thorax,  back,  sides, 
abdomen,  lateral  line,  anns,  tail,  and  scales.' 
The  gills,  or  branchi«,  consbt,  for  the  most 
part,  of  four  crooked,  paiallel,  oneqnal 
iMues,  funusbed  on  the  outer,  or  convex 
part,  with  small  soft  appendages,  like,  the 
beards  of  a  foather,  and  generally  of  a  red 
colour. 

The  fins  consbt  of  several  raya  conneeted 
by  a  tender  film,  or  membrane ;  and  they 
are  raised,  expanded,  or  moved,  in  various 
dhections,  by  means  of  appropriate  mna- 
clcs.  Ibe  rays  ofthe  fins  are  either  jointed 
and  flexible  small  bonen  whose  extremity 
b  often  divided  into  two  parts,  or  hard  and 
prickly,  without  division  at  the  extremity. 
In  soBM  cases,  those  on  the  back  of  the  fish 
are  fiimished  with  membnmaceous  appen- 
dages, sunple,  or  palamted,  and  adhering  to 
the  spex,  or  sides.  The  fins,  according  to 
their  positioa,  are  denominated  dorsal,  pec- 
torsl,  ventral,  anal,  or  caudaL 

The  skeleton  of  a  fish  b  the  assembfaiga 
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of  bones  which  constitutes  the  frame-work 
of  its  body.  The  number  of  these  bones  b 
not  uniform  iu  each  individual,  but  varies 
according  to  age  and  species.  11i^  may 
be  conveniently  divided  into  those  of  the 
head,  thorax,  abdomen,  and  fins. 

The  musckv  are  an  assemblage  of  small 
bundles  of  fleshy  fibres,  partly  red,  and 
partly  ^hitbb,  enveloped  in  a  common 
;  roembrano.  The  fint  of  these  u  called  the 
fleshy  portion  of  tlie  muscle ;  the  second  the 
tendon.  Each  muscle  thus  compose^,  b 
susceptible  of  contraction  and  diUitation. 
Hie  former  is  accom|ianied  by  a  vbible 
swelling,  hardening,  wrinkling,  and  short- 
ening of  the  muscle,  and  the  latter  by  its 
elongation,  expansion,  and  recovery  of  its 
former  softness  and  flexibifity.  Its  force, 
in  general,  depends  on  the  quantity  of 
fibrous  matter  which  enters  into  iti  compo- 
sition, and  its  moving  power  on  the  length 
and  size  of  the  fibres. 

The  brain  of  fishes  b  a  very  small  organ 
relative  to  the  siae  of  the  heid.  It  b  di- 
vided into  three  equal  lobes,  of  which  the 
two  anterior  are  contiguous ;  the  third  be- 
ing pfaiced  behind,  and  forming  the  cerebel- 
lum. These  three  lobes  are  surrounded  by 
a  frothy  matter,  resembling  saliva.  In  thb 
region  the  optic  and  ol&ctory  nerves  ara 
ea<(ily  discovered. 

The  swimming,  or  air  bladder,  or  sound, 
b  an  oblong  white,  membranous  bag,  some- 
times cylindrical,  sometimes  elliptical,  and 
sometimes  divided  into  two  or  three  lobes, 
of  difilerent  lengths.  It  is  usually  situated 
between  the  vertebrm  andthe  stomach,  and 
included  within  the  peritoneum.  In  some 
fishes  it  communicates  with  the  stomach, 
and  in  othen,  with  the  msophagns.  The 
flat  fishes  are  unprovided  with  thb  or- 
gan. 

The  intestines,  which  in  man  are  plaoad 
tiansveiaely,  have  a  longitudinal  position  in 
fishes,  and  are  all  connected  with  the  sub- 
stance of  the  liver.  Tbey  are  m  general 
very  short,  making  only  three  tuns,  the 
last  of  which  terminates  in  a  common  out- 
let or  vent.  The  appendices,  or  secondary 
intestines,  are  very  numerous,  compooinga 
groapeof  womi-hke  processes,  all  ultimately 
terminating  in  two  large  canals,  opening 
into  the  first  intestme,  into  which  they  dis- 
charge their  peculiar  fluid.  We  shall,  un- 
der the  word  Pjsces,  give  as  account  of 
the  several  fonctions  peculiar  to  thb  elms  of 
animals. 

ICHTH\'OPHTHALMITE,  m  mine- 
'talogy,  a  stone  found  in  Sodemmnia,  of  a 
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^llotvish  colour;  it  occurs  massive,  and 
crystallized.  Specific  gravity  2.5  nearly. 
Before  the  blow-pipe  it  froths,  and  nielti 
into  an  opaque  head*  It  is  lappoeed  to 
teonsist  of 

Silica *«0 

Lime •••'  Sf4.5 

Potash 8.1 

•     Water 150 

99.6 
Loss 4 

ICONOCLASTS,  in  drarch  history,  an 
appellation  fpven  to  those  persons  who,  in 
the  eighth  centnry,  opposed  inmge-worship, 
and  is  still  given  by  the  Church  of  Rome 
td  all  Christians  who  rejec^tbe  nse  of  images 
in  religions  matters. 

ICOSAHEDRON,  in  geometry,  a  re- 
gular soUd,  consisting  of  twenty  trianguhu' 
pyramids,  whose  vertexes  meet  in  thtf  cen- 
tre of  a  sphere,  supposed  to  circumscribe 
it;  and,  therefore,  have  tlieir  height  and 
bases  equal ;  wherefore  Hie  solidity  of  one 
of  those  pyramids  mnltipUed  by  twenty, 
tiie -number  of  bases,. gives  the  solid  con- 
lent  of  the  icosahedron.    See  Body. 

ICOSANDRIA,  in  botany,  the  name  of 
the  twelfth  chss  in  the  Linnsean  system, 
consbting  of  plants   with   hermaphrodite 
flowers,  fhmfahed  with  twenty  or  more  sta- 
mina, tiiat  arc  inserted  into  the  inner  side 
of  tiie  calyx,  or  petals,  or  both.    By  this 
hst  dreumstance',  and  not  by  the  nnmber 
of  stamina,  is  this  class  distinguished  from 
the  cfatts  polyandria,  ui  which  the  nnmber 
of  stamina  is  frequently  the  same  with  that 
of  the  plants  of  the  class  icosandria,  but 
they  are  inserted,  not  into  the  calyx  or  pe* 
tsls,  but  into  the  receptacle  of  the  (lower. 
The  icosandria  fiiraishes  the  pnlpy  fruits 
that  are  most  esteemed,  sndi  as  apples, 
pinmbs,  peaches,  chtrries,  &c.  whereas  the 
polyandria  are  mostly  poisonous,  as  tlte  aco- 
nite, columbine,  ktrkspur,  hellebore,  and 
others.    The  species  of  the  icosandria  have 
a  hollow  flower  cup  composed  of  one  leaf 
to  the  inner  side  of  which  the  petals  are 
fastened  by  fheir  claws.    In  this  dass  there 
are  five  oitlers,  founded  upon  the  number 
of  the  styles  or  female  organs.    Tlie  myr- 
tle, almond,  and  plumb  have  a  single  female 
organ ;  the  wild  servicer,  two ;  the  service 
and  sesuvium,  tliree  j  medlar  and  apple,^c. 
Ave;  rose,  raspberry,  strawberry,  &c.  an 
iadeflnlte  mmiber. 
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ItoENtlTY,  denotes  that  by  nHutii  i 
thing  is  itself,  and  not  any  thing  else  t  ii 
which  sense,  identity  differs  from  uDiy- 
tude  as  well  as  diversity*  The  idea  of  iden- 
tity we  owe  to  that  power  vriiich  the  niirf 
has  of  comparing  the  Ycry  bemg  and  a 
istenceof  things,  whereby  consideriBfaDT 
thing  as  existing  at  any  certain  time  »6 
place,  and  comparing  it  with  it^lf  ss  a- 
isting  at  any  ottier  time  and  place,  we  se- 
eordinie^y  prononnce  it  the  same,  or  differ- 
ent. Tlius,  when  we  see  a  man  at  any  tine 
and  place,  and  compare  him  with  hiimelf 
when  we  see  him  again  at  any  other  rim 
or  place,  vre  pronounce  htm  to  be  the  saw 
We  saw  before. 

To  understand  identity  aright,  we  oo^^t 
to  consider  the  essence  and  existcdce,  iml 
the  ideas  these  words  stand  for ;  it  bete; 
one  thing  to  be  the  same  snb^tance ;  aoothef 
the  same  man ;  and  a  third,  the  same  pe^ 
son.    For,  suppose  nn  atom  existiBg  st  i 
determmed  time  and  place,  it  is  the  •« 
with  itself,  mid  will  continue  so  to  best  «^ 
otiicr  instant  as  long  as  its  existence  wsti- 
nues ;  and  the  same  may  be  said  of  two  or 
any  nnmber  of  atoms,  wliilst  they  cootiase 
together;  the  mass  will  l>e  thcMmej  ^ 
if  one  atom  be  taken  away,  it  b  not  tbe 
same  mass.     In  animated  bdngs  it  if  otfcer. 
wise,  for  tiie  identity  does  not  depend  « 
the  cohesion  of  its  coiistituent  partidw,  mj 
how  united   in  one  mass;  but  oo  «w* « 
disposition  and  oi^ganitatioh  of  parU,  sj  s 
fit  to  receive  and  distribute  life  and  bob- 
rishment  to  the  wfiole  frame.    Man,  »if«* 
fore,  who  hath  shch  an  organixati«fl  of  parti 
partaking  of  one  common  life,  ecntuwe' 
to  be  tlie  same  man,  tiiougli  that  life  j* 
commnnieated  to  new  succeeding  ptrtkw 
(^  matter  viUlly  united  to  tlie  nme  orf^ 
isad  body ;  and  in  thb  consists  the  identttf 
of  mafi,  considered  as  an  animal  only.  Bit 
personal  identity,  or  the  sameness  of  so  in- 
telligent being,  consists  in  a  coMinued  cfl«- 
scioiisness  of  its  being  a  thinking  bda^  <* 
dowed  with  reason  and  reflection,  cap*** 
of  pain  or  pleasure,  fiappiness  or  mis^j 
that  cowiders  itself  the  sAine  thing  m  ^' 
ferent  times  and  places.    By  this  rowaoBS' 
ness  every  ohe  is  to  himself,  what  be  c»i» 
self,  withont  considering,  whether  tbst  «fj( 
be  continued  in  ti»e  same  or  di»eis  ««•• 
stances ;  and  so  far  as  this  conscionwM*  «' 
tcnjls  backward    to   any  past  »<^'    . 
thought,  so  fiir  extend*  the  identity  «J»J^ 
person,  and  make<»  it  the  object  of  ff^, 
and  pniiishment    Hi  nte  it  fuHoifs,  iwi^ 
tbo  comciousuesf  went  with  the  hswi 
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nmy  other  limb,  ivhco  fevered  from  the  these  hut,  and  the  perceptions  themselves, 

body,  it  would  be  the  same  self  that  was  We  call  them  ideas.    They  not  only  resem- 

just  before  concerned  for  the  whole.    And  hie  the  perceptions,  as  individually  consi- 

if  it  were  possible  for  the  same  man  to  have  dered,  bvt  likewise  make  their  appearance 

m  distinct  iiiconmnnicable  couscioosness  at  in  the  same  arrangement  or  order  of  recur- 

fiifferent  times,  he  would,  without  doubt,  reuce.    We  think  we  perform  a  pontive 

mt  difl^ot  times  make  different  penons ;  act,  in  many  instances,  in  bringing;  them  for- 

wbich  we  see  is  the  sense  of  mankind  as  to  ward,  which  we  call  an  act  of  the  memory, 

madmen,  for  human  bws  do  not  punish  the  or  recollection ;  and  their  concomitant  ap- 

madman  for  the  sober  man^  actions,  nor  pearance,  or  the  succession  of  ideas  by  re- 

the  sober  man  for  what  the  madman  did,  collection,  in  the  similarity  or  the  order  of 

thereby  considering  them  as  two  penions.  the  sensations,  has  been  called  the  associa- 

IDEAOLOGY.    llie  philosophy  of  the  tion  of  ideas.    The  same  term  is  likewise 

hnman  mind.    We  are  consdoua  of  our  applied,    when  we  speak  of  the   recur- 

own  existence ;  ^a^d  in  this  consciousnesa  rence,  in  idea,  of  an  entire  contempora- 

we  perceive  a  certain  variety  or  successive  neons  sensation,  in  consequence  of  part  of 

dnnge,  which  we  dbtingnish  by  the  name  it  being  brought  forward  in  the  memory, 

of  thought.    It  seems  as  if  it  would  be  a  Much  discussion  has  taken  place  aaiiong 

vain  attempt  to  investigate  by  whatphysi-  philosopben,  respecting  the  origin  and  na- 

cal  operations  the  proceedings  of  tli^  mind  tore  of  our  ideas ;  in  which  it  mUlt  be  con< 

may  be  caused,  supported,  or  governed,  fessed  that  a  mis-application  of  terms,  a 

The  primary  objects  of  thought  are  derived  confusion  of  intellectual  research,  with  an 

froov  oar  sensations  or  perceptions.     We  admixture  of  theological  notions,  and  sevo- 

can  form  no  conception  of  any  subject  of  ral  other  causes,  have  united  to  render  a 

tliought  which  shall  not  be  referable  to  the  plain  subject  considerably  obscure,  even  in 

senses.    During  the  actual  time  -of  sensa-  the  Imnds  of  men  of  much  talent  and  acute- 

tion  we  suppose  ourselves  to  be  operated  ness.     In  particular,  it  has  been  a  sub- 

upon,  byeomebeings  or  ol^ects  which  con-  ject  of  controversy,    whether   man  pos- 

stitute  no  part  of  ourselves ;  and  we  do  not  sesses  innate  ideas.    If  an  idea  l>e  the  re^ 

hesitate  to  infer  from  tliose  sensations,  that  collected  picture  of  a  sensation,  we  mnst 

an  external  universe  does  actually  subsbt.  surely  date  the  possession  of  ideas  from  the 

Berkeley,  Hume,  and*  others,  have  made  eariiest  period  of  the  existence  of  an  ani- 

this  a  subject  of  question ;  and  it  must  be  mal ;  and  it  seems  absurd  to  deny  to  the 

confessed,  that  we  have  no  absolute  proof  embryo,  before  birtli,  a  consciousness  pf  the 

respecting  it    From  the  certainty,  how-  voluntary  power  it  exerts  in  muscular  mo* 

ever,  that  we  ourselves  do  not  cause  the  tion,  or  a  |)Ower  of  feeling,  and  perhaps  of 

chan!:es  which  produce  sensation  in  us,  we  being  affected  by  sounds  -.-—but  without  in- 

are  irresistibly  i(npelled  to  an  affirmative  dulging  any  wUdness  of  conjecture,  are  wa 

decision  of  tliis  question  ;  which  after  all  not  compelled, — when  we  see  an  animal  in 

Been»  neither  important  nor  nsefiU,"  more  the  first  hour  after  its  birth,  seek  the  breast 

especially  when  we  consider  that  tiie  same  by  tlie  act  of  smelling,  follow  a  visible  olject 
uncertainty  pervade*  all   our  researches  .  with  its  eyes,  and  alter  the  adjustment  of 

whenever  we  refine  so  for  as  to  treat  of  sub-  their  axis  according  to  the  distance  of  that 

jects  which  are  not  referable  to  cause  and  object;  when  the  same  infant  being  set 

effect.  upon  its  feet,  immediately  and  coirectly* 

In jnany  instances,  the  sensations  we  ex-  makes  the  motion  of  jumping, — are  we  not 

peiience  afford  some  resemblance  of  the  ob-  compelled  to  admit,  as  incomparably  the 

jects  which  caiue  them,  as  in  tlie  figures  of  greater  probability,  that  these  powers  have 

bodies;  1>ut  in  others,  it  is  probable  that  no  subsisted,  though  not  exercised,  in  the  f«- 

SQch  resembbnce   exists,   as   in   colonn,  tal  state,  ratlier  than  tint  they  should  have  - 

sounds.  Sic    A  distinction  has  therefore  been  created  at  the  instant  of  its  birth  P 

very  4>roperiy  been   made,  between  that  This  then  is  our  situation  with  regard  to  in- 

which  is  perceived,  and  the  cause  of  the  nate  ideas,  nnd  it  wonld  be  a  contradiction 

pereeption ;  and,  moreover,  as  we  find  that  in  terms  to  speak  of  innate  notions  or  prin- 

effecU,  similar  to  our  antecedent  percep-  ciplcs.  Tliose  deductions  of  fitness  to  an  end 

tioos,  may  and  do  take  place,  though  the  or  purpose,  which  constitnte  principle,  cer- 

organs  of  sense  are  not  then  acted  npon,  tainly  cannot  be  made  till  after  the  reqni- 

we  make  a  further  distinction  between  site  propositions  have  been  preeented  or 
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have  occorred  to  tbe  miDd.  Previoasly  to  (wbich  ire  idcat  conndered  in  sueceaioa) 
this^  the  cooscioiu  being  may  be  said  to  it  eoostitotet  truth ;  if  otherwise,  it  n  &hf 
poness  the  rapacity  to  perceive  and  to  de-     hood. 

dnce  rckitiom;  and  it  seems  (^  very  little  Our  semations  in  every  cmae,  without  ex- 
consequence  whether  we  call  this  capacity  ception,  afford  no  more  than  a  partial  indi- 
innate  or  not«  cttiou  of  the  nature  <»f  the  oh)ectB  which 

We  are  ro  c^mstirdted  that  most  of  onr    canie  them.    We  cannot  see  the  wliole  of 
sensations  give  os  either  pleasure  or  pain ;    an  animal,  bat  only  one  side,  and  that  veiy 
and  whenever  these  are  vivid^  we  are  pnt    imperfectly ;  so  that  the  ordinary  vhtible  per- 
into  a  sitoation  of  mind  respectuig  them    ception  of  a  horse    wonJd   be  tiir.  same, 
called  desire;  namely,  for  the  continnance    whether  its  hair  were  Ions;  or  short,  its  eyei 
or  return  of  the  pleasnrable  sensations,  and     imperfect  or  the  contmry.  See,  and  the  re- 
for  the  ceMation,  or  absence,  of  those  that    collection,  or  idea,  of  that  individoal  hone 
are  painfiil.    These  desires,  in  their  various    would  be  still    more    imperfect,    by  th^ 
modifications  and  combinations,  are  distin-    omission  of  particular  variations  or  spoil  of 
gnished  by  the  general  name  of  tiie  partions.    colonr,  or  other  subordinate  objects ;  whirh, 
Whenever  tliey  are  strong  and  urgent,  they     tboogh  they  may  have  existed  in  the  senss- 
cagage  tlie^  mind  so  fully,  tliat  the  ordinary  ^  tion,  have  not  remained  in   tlie  momory. 
association  of  ideas,  and  tbe  regular  pro-    Thns  it  is,  from  the  nature  of  things,  that 
cesses  ot^  reason  become  obscured,  inter-    some  part  of  tlie  sensations  will   be  ab- 
rnpted,or  suspended.  A  continuance  of  this    stracted,  or  left  out  in  tlie  idea:  and  if  in 
state,  as  when  the  passions  are  exalted  by    reasoning  upon  that  subject,  namely,  the 
disease,  is  called  insanity ;  and  in  all  states    horse,  a  comparison  were  to  be  insdtnted 
of  passion  man  is  more  or  less  insane.  between  that  animal  and  a  co w,the  attribotei 

None  of  our  sensations  ^rc  simple,  and    they  have  in  common  would,  in  some  cases^ 
consequently  none  of  our  ideas  can  be  so.     be  alone  attended  to,  and  in  others  form  (be 
All  sensations  consist  of  parts,  representing    chief  object  of  consideration.     In  this  mas- 
parii  of  tlie  objects  perceived,  whether  con-    ner,  arbitrarily,  or  rather  from  tbe  necrsiiff 
temporaueopsly  or  in  succession ;  and  we    of  the  case,  we  constantly  direct  oor  is* 
are  also  capable  of  Te<!eiving  two  or  more    qniries  to  abstract  ideas,  (which  are  mote 
sensatiom  at  the  same  time.    Whether  die     or  less  defective,  whed  generally  consider*      f 
difference  between  one  sensation  and  ano-    ed)  instead  of  attending  to  tiie  individsah 
ther  may  arise  merely  from  tlie  relations  of    as  we  must  always  do  In  the  sensatiois ; 
their  own  parts  with  respect  to  each  otlier,  or     that  is  to  say,  wlien  we  observe  and  mske 
from  any  other  causes,  is  not  of  importance     experiments.     And   from    these   obfioa 
to  be  discussed  in  this  place ;  but  it  is  cer-     trutlis  we  may  see  how  it  is  that  we  acqnire 
tain  that  we  are  greatly  mterested  in  ob-     notions  of  genera,  speciesi  and  individnab; 
serving  these  relation).    Thus  we  take  no-     how  tbe  first  elements  of  language  are 
tice,  that  one  thing  is  greater  or  less  than     formed  by  abstractioia  ;  how  difficalt  it  h 
another ;  that  in  figure,  position,  dnration,    to  reason  fiom  sensations  or  experinesls, 
and  otlier  affections,  they  are  not  the  same;     by  the  use  of  ideas,  which  are  their,  ncret- 
and  that  certain  changes  in  inanimate,  as    sarily  imperfect,  representatives;  and  bow 
well  as  in  conscious  beings,  are  without  ex>    easy  it  is  for  us  to  mialead  ourselves,  sad 
ception  followed  by  other  changes,  from    others,  by  paralogism,  in  tbe  use  of  gefiefal 
which  we  are  led  to  expect  and  to  foretel    propositions,  if  we  do  not  constantly  adbcrt 
events.     This  last  class   of  observations     to  the  same  degrees  of  alistraction,  or  if  *< 
establishes   the  doctrine    of   causes   and     do  not,  in  all  practical  applications,  agu> 
effects;  and  a  large  part  of  our  lives  is    introduce    the   abstracted   parts,    in^biebi 
employed  in  determining  the  order  of  tlicse    tliougfa  we  may  liave  rejected  them  (Kk* 
sarccssions.  numbers  in  ilgebra)  for  the  Acility  of  osr 

Among  numerous  other  inaccdracies  mental  process,  must  invariably  be  retoned 
which  tend  to  mislead  in  tlie  infestigation  whenever  tbe  theatre  of  nature  or  toektj 
of  ideaolo^y,  a  principal  one  is,  that  'the  is.  to  be  agam  entej^d. 
term  idea  has  been  confounded  witli  that  of  These  are  the  prmcipal  outlines  of  the 
notion.  Notions  always  grow  out  of  the  science  which  treaU  of  ideas,  or  the  mt^- 
rehitions  of  ideas,  and  tliey  always  imply '  rials  of  onr  knowledge,  and  tbe  condoct « 
comparison.  When  the  notion  or  tiling  as-  mind,  in  tlie  disposition  and  treatnent  oi 
serted,  agrees  with  the  ideas  or   events,    them.    Most  ivriten  have  treated  thii  «n^ 


»i 


J 


IDI  IDI 


jeet  cither  lootdy  and  whhoot  order,  or  hy  ttuidiiig^  are  iiica|Miblft  of  tiUnf  care  of 

ranoing  into  difiaioiis  upon  diflcreacet,  not  themselrct.     But  Uioagh  a  Innatie  it  by 

«f  fgjiiT— J  importaiiee  in  the  natere  of  dommiaiioB  to  be  under  the  care  of  the 

tbin^  have  confnaed  the  ▼arkMiii  parts  into  pablic,  and  mch  committee  b  to  be  appoint* 

which  it  most  eatensively  bnuMhet.  Hence  ed  for  him  by  the  Lord  Chancellor,  whose 

it  M  that  we  hear  of  idaa  of  sensation  and  acts  are  subject  to  the  oorrectioB  and  con- 

teflexion;  complex  ideas  of  modes,  sub-  tronl  of  the  Court  of  Chanceiy ;  yetsoeh 

^•tances,  and  relations ;  ideas  distmcl^  con-  an  one,  whether  so  appomted,  or  whether 

teed,  real,  fimtasticai,  adequate,   inade-  he  of  his  own  head  take  npibo  him  the  care 

4|nate,  tme,  and  fiilsc.    See  Iamguaob,  and  management  of  the  estate  of  a  lunatic, 

nbo  VNDBRSTAMDiiro.  tt  but  in  nature  of  a  bailiff  or  trustee  for 

IDIOM,  among  granmiariaBS,  properly  him,  and  accountable  to  him,  bis  execu- 
eignifies  the  peculiar  genius  of  each  bui-  tors,  or  adounistrators.  And  as  the  com- 
guage,  but  is  often  used  in  a  synonimous  mittees  of  a  kinatic  have  no  hiterest,  but 
sense  with  diHlect.  u>  estate  during  pleasure,  it  has  been  ruled, 
•  IDIOSYNCRASY,  among  physicians,  -that  they  cannot  make  leases,  nor  any  ways 
dendtcs  a  peculiar  temperament  of  body,  incumber  the  lunatic*s  estate,  without  a 
wheieby  it  is  rendered  more  liable  to  cer-  special  order  from  the  Court  of  Chancery, 
tain  disorders,  tlian  perMiis  of  a  different  where  the  pro6ts  are  not  sufficient  to  main- 
constitution  usually  are.  <*>>>  the  lunatic.    In  case  of  a  lunatic's  re- 

IDIOTS,  in  law.  An  idiot  is  a  fool  or  coveiy,  he  must  petition  the  Cfaancelloi  to 
madman  ^m  his  nativity,  and  one  who  supersede  the  commission ;  upon  the  hear- 
never  has  any  lucid  intervals.  The  king  ing  of  which  the  lunatic  must  attend  in  per- 
has  the  protection  of  him  and  his  estate,  M>n,  that  he  may  be  inspected  by  the  Chan- 
dniing  his  life,  without  rendering  any  ac-  cellor.  It  is  also  usual  for  the  physidan  to 
count }  because  it  cannot  be  presiuned  that  attend,  and  to  make  an  affidavit  that  the  lo- 
be will  ever  be  capable  of  takmg  care  of  natic  is  perfectly  recovered, 
himself  or  his  affiurs.  By  the  old  common  An  idiot,  or  person  non  coaspse,  may  in- 
bw,  there  is  a  vrrit  de  tdeoU  tRgatrcnde,  di-  herit,  because  the  law  in  eompasson  to 
rected  to  the  sheriff,  to  inquire  by  a  jury,  their  natural  infirmities,  presumes  them  ca- 
whether  the  party  be  an  idiot  or  not ;  and  pable  of  property.  An  idiot,  or  person  of 
if  tliey  find  him  a  peiiect  idiot,  the  profits  non  sane  memory,  nuiy  purchase,  because 
of  his  lands,  and  the  custody  of  his  person,  it  is  intended  for  their  benefit ;  and  if  after 
belong  to  the  king,  according  to  the  statute  recovery  of  their  memory  they  agree  thera- 
17  Edward  II.  c  9,  by  vrhich  it  is  enacted,  to,  they  caimot  avoid  it ;  but  if  they  die 
that  the  king  shall  have  the  custody  of  the  during  their  lunacy,  their  heirs  m^  avoid 
lands  of  natural  fools,  taking  the  profits  of  it ;  for  they  shall  not  be  subject  to  the  con- 
Ihem  without  waste  or  destruction,  and  shall  tmcts  of  persons  who  wanted  capacity  to 
find  them  necessaries,  of  whose  fee  soever  contract*:  so,  if  after  their  memory  reco- 
the  land  shall  be  holden.  And,  after  the  vered,  the  lunatic,  or  person  non  «siNfMf, 
death  of  such  idiots,  he  shall  render  it  to  die  without  agreement  to  the  purchase, 
the  right  heir,  so  that  such  idiots  shall  not  their  heirs  nsay  avoid  it.  If  an  idiot  or  lunatic 
aliene,  nor  their  heirs  be  dismherited.  But  marry,  and  die,  his  wife  shall  be  endowed ; 
it  seldom  ^happens,  that  a  jury  finds  a  man  for  this  works  no  forfeiture,  and  the  king 
an  idiot  from  his  nativity ;  but  only  non  has  only  custody  of  the  inheritance  in  one 
cowtpM  memtiSf  fh>m  some  particular  time ;  case,  and  the  power  of  providing  for  him 
vrhich  has  an  operation  very  different  in  and  his  family  in  the  other ;  but  in  both 
point  of  law :  for,  in  this  case,  he  comes  cases  the  freehold  and  inheritance  is  in  the 
under  the  denomination  of  a  lunatic ;  in  idiot  or  lunatic ;  and  therefore  if  tends  de- 
which  respect  the  king  shall  not  have  the  scend  to  an  idiot  or  lunatic  after  marrisige, 
profits  of  his  lands,  but  is  accountable  for  and  the  knig,  on  office  found,  takes  those 
the  same  to  the  luoatk;  when  he  comes  lands  mto  his  custody,  or  grants  them  over 
to  his  right  mind,  or  otherwise  to  his  exe-  to  another  as  committee  in  the  usual  ano- 
coton  or  admuiistrBtois.  The  king,  as  |ni-  ner ;  yet  the  husbasid  shall  be  tenant  by  the 
rent  fMlriv,  has  the  protection  of  all  his  eonrtesey,  or  the  wife  endowed,  since  thefar 
subjects ;  and  in  a  more  peculiar  manner  he  title  does  not  begin  to  any  purpose  till  the 
is  to  take  care  of  all  those,  who  by  reason  deatli  of  the  husband  or  wife,  when  tbt 
«)f  their  habeciiityy  and  want  of  under*  kiag^  title  is  at  an  end. 
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Tt  b  a  giBiienI  rule,  that  idiots  and  iaiift>  - 
tics,  beiDK  by  reason  of  their  natoral  dia- 
abilities  incapable  of  judging  between  good 
and  eril,  are  punishable  by  no  criminal  pro* 
■ecQtion  whatsoever.  And  therefore  a  per- 
son who  loses  bi5  memory  by  sickness,  in- 
firmity, or  accident,  and  kills  himself,  is  no 
feUdtse,  And  as  a  perMm  aoa  «oai|>o«  can- 
not l>e  a  feUk  de  te  by  killing  himself,  so 
neither  can  be  be  gnUty  of  homicide  iu  kill- 
ing another,  nor  of  petit  treason.  If  one 
committed  for  a  capital  offence  become 
fioti  compoB  before  conviction,  he  shall  not 
be  arraigned ;  and  if  after  eouvicttony  he 
shall  not  be  ezeented* 

There  is  a  distinction  between  acts  done 
by  idiots  and  lunatics  in  pau^  and  in  a  court 
of  record ;  that  as  to  those  solemnly  ac- 
knowledged in  a^eoortof  record,  as  fines 
and  recoreries,  and  the  uses  declared  on 
them,  they  are  good,  and  can  neither  be 
avoided  by  themselves,  nor  their  represen- 
tatives, for  it  is  to  be  presumed,  that  had 
they  been  under  these  disabilities,  the 
judges  would  not  have  admitted  them  to 
make  those  acknowledgements.  There- 
fore, if  a  person  noil  compos  acknowledge  a 
fine,  it  shall  stand  against  him  and  his  heirs. 
And  to  acta  done  by  them  in  peas,  they  are 
distinginshedluto  void  and  voidable,  though 
as  to  themselves  tliey  are  regularly  unavoid- 
able, because  no  man  is  allowed  to  disable 
himself,  for  the  insecurity  that  may  arise  in 
contracts  from  counterfeited  madness  and 
folly ;  besides,  if  the  excuse  were  real,  it 
would  be  repugnant  that  the  party  should 
know  or  remember  vidiat  he  did ;  but  their 
heirs  and  executors  may  avoid  such  acts  in 
pna,  by  pleadhig  the  disability  ;  because,  if 
they  can  prove  it,  it  most  be  presumed  real, 
iince  noj[iody  can  be  thought  to  counter- 
feit it,  whea  he  can  expect  no  benefit  from 
it  himself. 

There  are  firequent  instances  in  equity, 
where  not  only  idiots  and  lunatics,  who  come 
within  the  protection  of  the  law,  bat  also 
persons  of  weak  understandings  have  been 
relieved,  when  tliey  appeared  to  have  been 
imposed  upon  in  their  dealings,  and  un- 
reasonable purdiases,  and  securities  ob- 
tained from  them  set  aside  in  their  fa- 
vour. Idiots  and  lunatics,  during  their 
lunacy  are  incapable  of  making  aqy  will  or 
testament,  as  are  also  persdus  grown  chi)d# 
ish  by  reason  of  extreme  old  age.  So  one 
actually  drunk,  if  he  be  so  drunk  as  to  liave 
lost  the  use  of  bis  reason :  but  though  ii 
person  vrho  wantu  understanding  cannot 
Midia  a  will,  yet  the  rule  herein  is  not  to  be 
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taken  fi^nn  fata  not  being  able  to 
an  ell  of  cloth,  teD  twenty^  ct  the  ftr. 
but  whether  he  have  aenae,  enongh  to  d» 
pose  of  his  estate  with  onderstandiQ^. 

When  an  idiot  soea,  or  defisods,  hedal 
not  appear  by  gimrdian,  firocfcria  orn^  n 
attorney,  but  he  maat  be  ever  in  pnpe 
person :  but  otherwiae  of  hios  who  becoaa 
tUm  eompo^  mentiM  ;  for  he  shall  appear  i^ 
guardian,  if  within  ng^p  or  by  attorney,  i' 
of  full  age. 

JEER,  or  Jeer-^ope^  in  a  ship,  »  a  faijic 
rope  reeved  through  doable  or  trebk 
blocks,  lashed  at  the  mast-head,  and  oath 
yard,  in  order  to  hoiat  or  lower  Che  yv^ 

Jbeks,  or  being  brought  to  the  jeen,  a 
the  sea-language,  aigoifies  a  persoo'i  beaf 
punished  at  the  jeer-rapstaa,  by  having  to 
arm^  extended  croaa-wtse,  and  tied  to  Ih 
capstan-bar  when  thnist  throiigfa  the  bsnei 
and  standing  thus,  with  a  heavy  wek^ 
about  his  neck.  In  this  postnre  he  > 
obliged  to  continue,  till  he  b  oither  hroaf^t 
to  confess  some  crime  of  which  he  ii » 
cu«ed,  or  has  suffered  tlie  puiiishmeatvitiil 
the  captain  has  sentenced  him  to  nndeijge. 

JEHOVAH,  one  of  the  Scriptm:e  ania 
of  Gtod,  signifying, the  Bemg  who  m  sejfo- 
istent,  and  gives  existenoe  to  others.  ^ 
the  article  OoD.  Bo  great  a  veneratiso  fas) 
the  Jevrs  for  this  name,  (bat  fhey  left  (i 
the  custom  of  prononnciDg  it,  whereby  i(i 
true  pronunciation  was  '  foifottco.  TbfT 
call  it  tetragraramaton,  or  the  name  y^ 
four  letters;  and  believe,  that  wboercr 
knows  the  true  pronunciation  of  it  eaat^ 
fiiil  to  be  heard  by  Ood. 

JEJUNUM,  in  aoatomy,  thesecosdrf 
the  smaU  mtestines,  so  called  becaaieiti 
usually  found  empty.    See  Ax atomt. 

JESUITS,  in  church  history,  or  then- 
ctety  of  Jesus,  a  celebrated  religions  cr*f 
in  the  Romish  church,  founded  by  Igaati* 
Loyoly,  a  Spaniard,  who  in  the  year  iTSSf 
assembled  ten  of  his  companions,  at  RonWi 
and  proposed  to  form  a  new  order,  a*^'' 
was  agreed  to  add  to  the  three  ordfflsiy 
vows  of  chastity,  poverty,  and  obedience, 
a  fourth,  which  was  to  go  wherever  tbt 
P6pe  should  command,  to  make  cooverli. 
They  were  admitted  on  their  own  lem» ; 
but  the  order  was  abolished,  on  ^ecomtot 
the  enormities  committrd  by  Hiem,  ai  1^5. 

JET,  a  black,  inflammable,  bitiiaiaw" 
substance,  harder  tlian  asphaltam,  tand  m- 
ceptible  of  a  good  polish;  It  beooaieieW 
trical  by  mbbuig,  attracting  *"  hodia 
like  yellow  amber ;  it  resembks  cssbJ* 
coal  in  some  particulars,  is  in  bardiM*)  tt- 
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JET 


JEW 


^▼ing  a  polish,  ud  not  toiUog  the  fingen 
by  tl««  toucb«  It  hai  aomctimej  been  con« 
luitndecl  with  this  snbttance^  but  tlie  dis- 
tinciion  betweco  them  is  not  difficult :  can- 

I 

nel-co«l  wants  the  electrical  properties  of 
jet,  and  is  iMcb  heavier.    Magellan  sup- 
pooedy  that  jet  was  true  amber,  differing 
frooB  the  yellow  kind  only  in  the  circnm* 
stance  of  colour,  and  being  lighter  on  ae- 
coant  of  the  greater  quantity  of  bitumi- 
noua  matter,  which  enters  into  its  composi- 
tion.    It  emits,  in  combustion,  a  bitumi- 
nooa  amell ;  it  is  never  found  in  strata  or 
oontinned  masses,  like  fossil-etones,  but  al- 
ways in  separate  unconnected  heaps,  like 
trae  amber.    It  is  fonnd  in  abundance  in 
the   I^rcnnean  mountaiia;    also  in  some 
paru  of  Portugal  and  Spain,  in  Sweden, 
Prussia,  Germany,  Italy,  and  Ireland. 

JET  d'esn,  a  French  term,  frequent^ 
also  used  with  ns,  for  a  fountain  that  casts 
up  water  to  a  considerable  height  m  the 
air.    A  jet  of  water  is  thrown  up  by  the 
weight  of  the  column  of  water  above  its 
ajutage,  or  orifice,  up  to  its  lonrce  or  reser- 
voir -,  and  therefore  it  would  rise  to  the 
same  height  as  the  bead  or  reservoir,  if  cer- 
tain causes  did  not  prevent  it  from  rising 
quite  so  high.    For  hist,  the  velocity  of  the 
lower  particles  of  the  jet  being  greater  than 
that  of  the  upper,  the  lower  water  itrikes 
that  which  is  neat  above  it ;  and  as  fluids 
press  every  way,  by  its  impulse  it  widens, 
and  consequently  shortens  the  column.  Se- 
condly, the  water  at  tlie  top  of  the  jet  does 
not  immediately  lall  off,  but  forms  a  kind 
of  ball  or  head,  tlie  weight  of  which  de- 
prcmes  the  jet ;  but  if  the  jet  be  a  little  in- 
clined, or  not  quite  upright,  it  will  play 
ha^r,  thonglt  it  will  not  be  quite  so  beau- 
tiful. Thirdly,  the  friction  against  the  sides 
of  the  pipe  and  hole  of  the  ajutage,  will  pre- 
vent the  jet  from  rising  quite  so  high,  and  a 
small  one  will  he  more  impeded  than  a 
large  one.    And  tlie  fourth  cause  is  the  re- 
sistuce  of  the  air,  which  is  proportional  to 
the  square  of  the  velocity  of  the  water 
aeariy;  and  therefore  the   defect  in  the 
height  win  bo  aeariy  in  the  same  propor- 
tioo,  which  is  also  the  same  as  the  propor- 
tion of  the  heights  of  the  reservoirs  above 
the  flotage.    Hence,  and  from  experience, 
it  is  fimnd  that  a  jet,  properly  coostmcted, 
will  rise  to  diflerait  heights,  according  to 
Ibi  height  of  the  reservoir,  as  in  the  foUow- 
hig  table  of  the  heighli  of  rewrvoirs,  and 
thshfights  of  their  oorrasponding  jets ;  the 
IbnBsr  in  feet,  and  the  latter  in  tet,  and 
titttksefftftot. 
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JETSAM,  any  thing  throvm  out  of  a 
ship,  bemg  in  the  dai^er  of  wreck,  and  by 
the  waves  driven  to  the  shore.  See  Flot- 
sam. 

JETTY  Aeod,  a  name  given  to  that  part 
of  a  wharf  which  projects  beyond  the  icst, 
but  more  particulariy  the  front  of  the 
wliarf,  whose  side  lurms  one  of  the  cheeky 
of  a  wet  or  dry  dock. 

JEWEL  bUckt,  two  small  blocks  which 
are  Suspended  at  the  extremity  of  the  main 
and  fore-top  sail  yards,  by  means  of  an  eye- 
bolt  driven  from  without  into  the  middle  of 
die  yard-arm  parallel  to  the  asls.  The  ase 
of  these  blocks  is  to  retain  tlie  upper  part 
of  the  top-mast  studding-sails  b«yond  the 
sh^ts  of  tlie  top  sails,  so  that  each  of  thesa 
sails  nsay  have  its  full  force  of  action,  which 
wonld  be  diminished  by  the  encroachment 
of  the  other  over  its  surfsce. 

JEWS,  in  dmrch  hbtory,  die  deseen* 
dants  of  Jndah,  the  son  of  Jacob,  and  of 
the  Israelites,  commonly  denominated  the 
Twelve  Tribes  of  Israel.  Hiis  name  vras 
first  given  to  those  Jews  vrho  returned 
from  the  captivity  of  Babyton,  because  the 
tribe  of  Judah  made  the  most  conspicuoos 
finvs  among  theas. 


IDl 

It  u  ■  geneni  role,  that  W»t»  wrf  '"••■ 
lie.  bdne  by  Te.«™of  thrir  ~WI»1  "li^ 
kbiUtiei  in(aj«ble  of  ju.leine  beiween  ROod 
Bad  «*iJ,  are  iniiiijhsble  lij  no  cnminml  pro- 
Mention  wliatwcier.  And  therefort!  ■  per- 
MD  «liO  lowi  liw  nemory  by  iicknfM,  in- 
firmity,  or  arcideni,  lod  kilU  himsf  If.  ■«  W 
/.Indue,  And  M«p«r»ori  Ma  eoBipM  can- 
not l«  4  /rlode»«  by  killins  tiiio"lf>  « 
noiltier  can  be  be  piiUy  of  homic«ie  m  kiU- 
inK  Mnolher,  nor  of  prtil  troaton.  U  one 
comniilted  for  ■  apilai  oflence  berome 
.  noa  «."ip»»  before  omtiction,  he  shall  not 
be  MtnvBtd ;  «nd  if  ifter  couvicUon,  Iw 
•lull  not  be  eieralcd. 

Tlii'ie  i»  «  liistioctioo  bclween  mrU  done 
by  idiott  and  lanatici  in  jwi»i  *"''  ■"  ■  '"■"^ 
of  record  ;  lint  u  to  those  lolenmly  •c- 
kno«leJied  in  ■court  of  record,  a*  finri 
■ad  recoveriea,  and  the  u»*«  deilared  on 
tbcm.  lliey  nre  (ood,  and  can  neiiher  bo 
avoided  hy  Iherastlve*,  nor  ihetr  represeo- 
tilivel.  for  it  U  W  be  prwomcd.  that  Iwd 
ttiey  been  under  thi-se  disabilities,  Ihe 
jiidces  would  not  h«»e  »d.iiiLled  Ihrm  to 
(Dike   thow    »rkoi>wled.i  m„.u.      lliete- 


JET 

taken  fron  ha  not  bting  able  to  na^^. 
«n  ell  «f  cloth,  teU  twenty,  or  *'  "V^ 
but  whether  he  ha»eien»e.eiHM('  <^   -^ 
DMP  of  hi»  e»l»te  with  Bndet«t«r  Ye^^  r— 

'   .,.,         ._  ij;-. ™  rf.A.  4.    "^^        -5: 


not  appear  by  giiardian,  prM,    -^   'u^  '*- 
■Homey,  btil  he  mu»t  be  ^  *-■    «-^    -^^ 
penon;  bnt  otherwi»eof '.  "^  ■#-   -V^    "^-^ 
mm  ctmpoi  mralu  ;  for  h.    .    "^  **'-*     '-^ 
guardian,  if  urithb  age.  "^   -,''%  "^-^   '"  -^ 
of  full  aee.  ,  '-.   \   '^  ^- 

JEER,  orJwr-r»t         --   '.,  * 
rope    reesed    thro        ^_  ^  __   " 

blocki,  Uihed  at '       '         ^   ^  ■* 
yard,  ID  order  tt  ',  ^      ' 

the  sea-UnKiw  '-  "^ 

puniihed  at  '  ^.-■'''^ 

ca^tanbi 


«a  lenilini  acWni 


■le-lne  ■ 


fire!  it  .ioU  >lan.l  ■gainil  hira  ai«l  hu  Ucir». 
And  to  acu  done  by  lli-m  ix  P«i«,  they  "re 
dbiinpiifhed  hito  void  and  voidable,  thooRh 
u  to  themRlve*  ti.ey  «re  regularly  unawM-t 
able,  because  no  nun  »  allowed  to  d»at 
hiiiiMlf,  for  the  inKmnty  that  may  arv- 
conlmcl.  from  «o..nlfrf.il«d  iWdneM 
foUv  ■  bcaidei,  if  the  eieuie  were  v 
,oiild  be  repiienani  that  tf.e  p»rty 
know  or  remember  what  be  did  i    I 
heiti  and  Mfculon  niiiy  avoid  we' 
jnii,  by  pleading  the  disabihty ; 
Ibey  can  prove  it,  it  nwet  be  prr 
(inre  nobody  euu  be  tliougl"' 
felil,  wbenhe  c«n«pectn  j 

There  ate  freqiionl  in*!" 
where  not  only  i.liotiand  1' 
witliin  the  proteriion  of 
priwM  of  wreak  luldet 
relifvrd,  wh-o  Uiey  aj 
implied  upon  in  lb 
tcaMivtble   pnrdia- 
jjed    fi^       "  "" 


-red  into  the  boMia 

lO   enjov    the   luppinpt* 

.n:  bill  to  fnlfil  thB  otnect, 

cwaiy  to  find  a  nan,  wluwr  nr- 

.uMe  laiinr  and  wisdom  Aoolt  ra- 

■i  mn  Uiiu-  wJiiHi   had  been  bttarr 

^niurvil  t.»  murtib'     Napolroo  appeared' 

•rrl  (V>J  Almii*i'y  im media Irly  upranrij 

"hi*  power.     He  re- 

ihjeetrJ 


iri  ilepa,  and  ta 


lunacy  are  iocs; 
teitanienl,  aa  J' 
bh  by  reaioti 
actunlly  drill 
last  the  n- 


1      rilled  hUB  fiMO  Eirpl,  w 

■     tV  leiDpestO'MK  orreJO  to 
W  wat  hi)  ■nrels  to  EoiJe 

wali-h  oter  tia  (ireeiaal    ... _^ 

)|>int  iB.>)>.t¥d  Ihisbrroui  Ihe  Held  of  battle 
»  B  tbr  Bii.lst  of  hb  palaee :  frno  Ike 
lammit  of  the  hilli  and  oKionlaiinhe  ilinr. 

I     ed  bin  his  menues,  di^»erM>d  in  (he  |diiBi 

'  at'  AiBterbti  and  Jena.'  Tbm  aie  tke 
ncbes  and  fire  of  oriemal  ^oim,  eontouKd 
■xtb  the  warmth  o(  adHlalxm  pei^hir  M 
tbe  Fiencb  people,  made  lo  expns  the 
bdpe*  and  en)oynit«ti  of  the  ehJdira  tl 
Israel '  Tfab  b  an  epoch  a'  the  Jevvk 
hiMory  deaereiog  a  more   mtnaic  dFOil, 

'    ^  •scthj  af  beng  pmmul  6tm  % 
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JEWS. 

K_""*    ^^   "'""      ""'  *•*"   *"?   •*«    l^"    I!" 
■'■  r**"   *>i'iit  on«     f^oor  Dl'tlw  Je<n.    I.  On  the 


July  next,  ■ 


mbly  or  indlvidi 


*  ^^  %.,X  ''^-^  -- 


ir  wiiha  ia  nipect 
i-  \toej  may  deem  mut  e«- 
.^l^^S^tJJi    ^^^^'^^iSS^^^^  ,^n  among  their  brethren 
■"^fffl'^/^^^/  ^j   — -in  aril  «nd  lucful  pruftl- 

'    .?^rf*>^  _^^L*«>"ler  that  id  hoDeat  iit- 

Cf^^^^,'^'^-^.^'    the  place  of  tliose  iciiDda- 
m^^^^'^     0  -^pcKliichioaiiypfnoasanioiiK 
■■^^■I'l' ^-^  ■'■  -^_  ^^inen  tlieniKltea  up,  Tram 
,  M  ^p   tOD,  for  lencal  year*  pdii, 
^^^id  upon  the  report  of  our 

fsfii'-'  ^ ^  ^i.^W"  Minuter    of  Jiutice,   oar 

-^>*^'^^^^^ .—  ^  ^  Interior,  oar  CooDcil  of 

vE^ecIari!  ai  follom : 

^e Bi.LLitriiti  of  all  contract*  or  ac- 

K^^  larmer*,  not  ueTcliaiitt,  ihall 

M^  for  one  yeVi  reckoning  from 

c  ui«aeiit  decree,  tiiople  eoo- 

cxcepted;  ioch  .ftnuet*  be- 

J  departmcDtt  of  \jt  Sam, 

^TMoere,  Haul) Uid  Bu ^bin. 


>>y  tiw  Pfsnch  feaNDK  the  Jewi*li  reliitioii  ihall  be 
'-'nordinuy  onr  good  city  of  Pan*.  Thii  asst 
to  be  famed  of  Ihoie  Jew*  only 
habit  tlie  French  territory.  3.  Th 
■-^R,  ben  ibali  b«  regulated  accordinR 
table  herennia  aDiiexed.  taken  fr 
•jrHins  departmeou,  and  selected 
'iTt*  rrom  amunjrj  the  Rabbin 
uf  land,  aitd  other  Jewi  t 
'I'd  by  tlieir  probity  bii< 
In  the  other  ilcpattii 
't  named  in  the  > 
i'liliTidnala  be  fon 
"l>;ion,  to  the  i 
t]i:infivebi 
Irpuly 


.iltb  of  July,  an 

ilie  Hecretaiy  of  our  > 

diioT,  who  ahall  inform  i 

je,  the  day,  aod  the  hour  wl 

ubly  iludl  meet.    Oiir  Mioialei 

.iiterior  11  char;^  with  the  execn 

the  prfient  decree."    Here  followt  i 

the  depntiei,  being  seventy-four  iu  n 

Tliesc  depntiea  aceordingly  ■asem 
Paris  on  Jnly  the  I6II1  1B06,  and  we 
by  t^e  Emperor's  Comniissioneis.  / 
~  sit  I  lot,  the  CotiiTuisaionei*  pi 
ral  que*tiom  to  th«m,  r«Utiie  to 
tenial  ecoaomy  of  the  Jewish  natii 
their  idea*  nf  the  allegiance  due  (r 
Jews  to  tlie  Fiencli  goveron""'- 
queatioiB  were  generally  amwei'ed 
voiir  of  the  Frencli.  At  this  mci 
letter  was  read  from  M.  Jacobfohn, 
of  the  Finance*  at  tlie  court  Qf  Brut 
addrciicd  to  Bonaparte.  Thia  tell 
expreasive  of  the  grvlificatiup  be 
the  interest  wliicli  the  Empeivr  1 
French  had  shown  tuwarcls  the  pei 
the  JefTi  in  Fnoee,  aod  praying  I 
perial  Majeaty  to  extend  the  like 
and  indulgeuce  to  Ibo  Israelite)  Inh: 
tlie  countries  adjoining  the  French  £ 
and  in  particnUi  to  lliose  olOviwan 

On  the  I8lb  of  September  the  O 
ijoneri  again  proceeded  10  the  Jew 
aembly.  AlUutauembly  the  I>eputi< 
assured  of  tlie  satisfaction  whicli  tlv 
swer  bad  given  hii  loipcrial  Majest; 
■t  the  soine  time  dedwed,  Ibat  it  1 


JEWS. 

Our  aeroimt  of  this  people  ntost  be  con-  their  fooUsfa  credulity^  md  the  thnaciiaa 

fined  to  their  modem  histoiyy  and  to  a  prophesies  with  additioml  confirmatioii* 
brief  statement  of  their  present  fanprored        The  last  of  the  pretended  ChriiitSy  tbaff 

condition  on  the  Continent,  chiefly  vndcr  made  any  comiderable  nomber  of  couwet  u^ 

the  auspices  of  Bnonaparte  one  of  tlie  most  was  one  Rabbi  Mordechai,  a  Jew  of  Oer* 

eztruNtlinaTy  cfaaraetera  that  e^er  appear-  many.     He  made  his  appearance  in    tlie 

ed  in  the  worid.  y^ar  168'^.      It  was  not  Ifmg  before  he  ^ra* 

From  tlie  reign  of  Adrian,  emperor  of  fonnd  out  to  be  an  fanposter,  and  was  oMir- 

Rome,  to  the  present  day,  the  people  of  ed  to  fly  from  Italy  to  Poland  to  save  bis 

the  Jewi4i  nation  liare  often  been  the  dupe  life.  What  became  of  him  afterwards  m  seC 

of  some  pretender  to  Hessiahship,   who  known. 

has  risen  np  to  promise  tliem  that  restoia-        Aft^r  this  the  most  hitelligent  among  the 

tion  to  thefa-  fonner  dignity  and  importance  Jews  seem '  to  hare  turned  their  exp«na- 

from  which  they  have  been  driven  by  the  tions  rather  towards  a  moral  and  poKUcal 

%q>erions  decrees  of  a   righteous  prori-  rcfreneration  than  to  their  restoratioa,  as 

dence.    It  appears  that  about  twenty-four  a  people,  to  the  city  of  Jerasalem,  and  to 

fldse  ChristB  hare,  at  various  times,  excited  the  actual  repomession  of  Paleatioe,  an  Cbetr 

the  hopes  and  disappointed  the  ezpecu-  inheritance,    ihoogh   there  are    donbtlcsi 

tions  of  this  credulons  and   soperstitioos  multitudes  among  them  who  still  empeci 

people.      The  most  important  of  these  even  this  local  restoration,  and  Kve  cae- 

Messiab's  was  one  Zabatbai  Tievi,  who,  stantly  tookhig  for  some  person  to  be  rasMd 

in  the  year  1666,  a  year  of  great  ^xpecta-  np  as  their  king  and  deliverer.    Whatever 

tion  by  asany,  inade  a  considerable  noise  may  be  the  ideas  of  the  braelitea  in  this 

at  Smyrna,  vmI  other  places.    He  was  a  country,  it  it  ^certain  their  brethren  oa  ibe 

man  of  much  learning,  and  promised  fidily  Continent  look  op  to  the  Freneh  Emperor, 

to  realise  their  eapectations  of  being  re-  as  their  great  promised  deliverer  and  tmrr- 

stored  to  their  ancient  inheritances  and  oar.  "Tbe  timeofonr  triiri^**  say  Ibry,  **  is 

of  becoming,  once  more  a  great  and  pros-  expired,  the  period  of  our   ealamaCics  is 

perous  nation.      Thousands  of  the  Jews  ended !  All  the  penecntions  we  Imre  sa»> 

listened  to  his   pretensions;   but  all  his  tamed  have  only  tended  to  unite  ns  the 

schemes  were  rnidered   abortive    by  an  more  closely  together.     We  have  at  wM 

nnfortnnate  difference  that  arose  between  times  remained  taithfol  to  the  oomosand- 

him  and  one  Nehemiah,  who  pretending  ments.  of  the  Lord  our  God :  for  <mr  re- 

to  be  the  son  of  Eptuaim,  and  whom  he  compense  he  has  determfaied  in  his  wisdom 

said  was  to  be  a  kind  of  secondary  Messiah,  that  we  shall  be  received  into  the  boooa 

reproved   his   superior  in   the   office   of  of  other  nstions  to  enjoy  the  happinem 

Messtthship,  Zabathai,for  his  too  great  for-  of  our  forefathers :  but  to  folfil  this  object 

wardnesB  in  appearing  as  the  son  of  David,  it  vrat  necessary  to  find  a  man,  whose  vir- 

before  tlie  son  of  Epiiraim  had  led  him  tnes,  whose  valom-  and  wisdom  should  ex- 

the  -way.    ^abathai  could  not  brook  this  ceed  every  thing  which  bad  been  before 

doctrine,  and  therefore  exdnded  his  q^ci-  admired  by  mortals!    Napoleon  appeared' 

oos  foremnner  from  any  part  or  share  in  and  Ood  Almighty  hnmediately  supported 

the  matter.-    Nehemiah,  mortified  at  his  him  with  the  arm  of  his  power.    He  re> 

degradatwii, reported Zabathai  to  theOnind  called  him  from  Egypt,  while  ho  snl^ected 

Seignior,  at  Adrianople,  as  a  person  du\*  the  tempestuous  occean  to  his  dirine  laws: 

gerons  to  the  government    Zabathai,  de-  be  sent  his  aingeb  to  gaide  his  steps,  and  to 

}eetsd  and  fesrfol,  appeared  according  to  watch  over  his  precious  Kfe :   his  divise 

a  summons  for  that  pwpose^  before  the  spirit  inspired  this  hero  in  the  field  of  battle 

Gnmd  Sognior,  who  requiring  a  miracle  as  in  the  midst  of  his  palsce :  from  the 

which  was   that  the  pretended  Bleasiah  summit  of  the  hills  and  mountains  he  shew- 

flhoold  be  stripped  naked,  and  set  as  a  ^  him'  hts  enemies,  disponed  in  the  plaim 

mark  for  the  archers  to  shoot  at;  and  if  of  AostefUts  and  Jena."     Thus  are  the 

the  arrows  did  not  pierce  his  flesh,  he  riches  and  fire  of  oriental  genras,  conjoined 

would  own  him  to  be  the  true  Messiah,  with  the  warmth  of  adulation  pecnliBr  to 

Zabatfaai*s  foith  failed  him;  he  sacrificed,  the  French  people,  made  to  expren  the 

his  pretensions  to  has  life;  and  preferring  hopes  and  enjoyments  of  the  children  of 

fht  foith  4>f  the  Mussefanans  to  the  arrows  fsneU    This  is  an  epoch  ia*  the  JewMi 

of  the  executioQers,  he  flurnished  has  dis-  history  deserring  a  mora  minute  detsil, 

■ppoioted  foUowcfs  with  another  proof  of  and  worfliy  of  being  pmervad  fivn  the 
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p«rishtn|r  anoalt  of  newspapers  «nd  pam- 
phlets. Poeterity  will  tee  how  far  tliese 
ilatteriqic  prospects  have  been  built  on  a 
perroaneiit  or  a  sandy  fonndation. 

In  May,  I8<^y  was  issued,  by  the  French 
Emperor,  the  followhig  very  extraordinary 
decree  eoncemUig  the  Jews. 

<<  Pal0ce  of  St.  Cloud,  May  SO,  1806. 

**  Napoleoq,  Emperor  of  tlie  French,  and 
King  of  Italy. 

"  Accomits  having  reached  ns,  that  hi 
sir^veral  of  the  Nortiiem  departments  of  our 
empire,  certain  Jews,  not  exercising  any 
other  profession  than  that  of  usury,  have, 
by  extorting  an  enonnoos  interest,  reduced 
a  number  of  fanners  to  a  state  of  very  great 
distress:  we  have  conceived  it  our  duty 
to  succour  such  of  onr  subjects,  as  have  been 
reduced  to  these  sorrowful  (ztremes  by  an 
unjostiliable  avaiice.    These  drcumstances 
have,  at  the  same  time,  fhrnslied  ns  with 
an  opportnnity  of  knowing  tlie  urgent  neccs* 
sity  of  re-animating  the  sentiment  of  civil 
morality  among  those  persons  who  profess 
the  Jevrish'relimpn  in  the  countrim  under 
our  Jurisdiction;  sentiments  which  unhap- 
pily have  been  extinguished  among  a  great 
number  of  them  in  consequence  of  tlie  state 
of  debasement  imder  which  they  have  long 
languished,  urhich  it  has  never  entered  into 
ray  views  either  to  maintain  or  renew.   For 
the  accomplishment  of  this  d«sign,  vre  have 
resolved  to  collect  the  principal  persons 
amoag  the  Jews  in  an  assembly ;  and  then, 
througli  the  means  of  commissioners,  whom 
we  shall  nominate  for  tlie  purpose,  to  com- 
municate our  intentions ;  and  who  wi!l,  at 
the  same  tTme,  learn  their  wishes  in  respect 
to  sodi  manner  as  they  may  deem  most  ex- 
pedient to  awaken  among  their  brethren 
the  exercise  of  the  aru  and  n^elul  prufes- 
siom  of  life,  in  order  that  an  honest  in- 
dustry may  take  the  place  of  those  scsnda- 
loos  resources  to  which  loany  persom  among 
tlie  Jews  have  given  themselves  up,  from 
the  father  to  the  son,  for  several  years  past. 
To  tliis  end,  and  upon  the  report  of  our 
Giand  Judge,   Minister   of  Jiutioe,  our 
Minister  of  die  Interior,  our  Council  of 
Stste,  &r.  we  declare  as  follows : 

**  1.  The  exfcntitin  of  all  contracts  or  ac- 
tions against  toners,  not  merchants,  shall 
be  suspended  for  one  year,  reckoning  from 
the  date  of  the  present  decree,  simple  eon* 
servatoiy  acts  excepted^  such  farmers  be- 
longing to  the  departmenu  of  Le  Sarre, 
Kper,  MaotToBoere,  Haut,  aad  His  Rhin, 


Rhm  and  Moselle,  Moselle  and  Vosges,  in 
cases  wliere  they  have   been  granted  in 
favour  of  the  Jews.    9.  On  the  13th  of 
July  next,  an  assembly  of  individuals  pro- 
fessing the  Jewisli  religion  shall  be  held  in 
onr  ipMKi  city  of  Paris.    This  assembly  is 
to  be  formed  of  those  Jews  only  who  in- 
habit the  French  territory.    3.  The  mem- 
bers shall  be  regulated  according  to  the 
table  hereunto  annexed,  taken  from  tlie 
various  departments,  and  selected  by  the 
prelects  from  among,  the   Rabbin^,   pro- 
prietors of  land,  and  otiier  Jews  the  most 
distingnished  by  their  probity  and  intel- 
ligence.   4.  In  the  other  departments  of 
our  empire,  not   named  in  the  annexed 
table,  should  any  individuals  be  found  pro- 
fessing the  Jewish  religion,  to  the  number 
of  one  hundred  and  less  tlian  five  hundred, 
the  Prefect  sliall  select  a  deputy  for  five 
hundred ;  and  above  that  niunber  to  one 
tlmusand,  two  depnlie«;  and  so  on  in  pro- 
portion.   6.  Tlie  deputies  chosen  shall  bo 
at  Paris  before  tlie  10th  of  July,  and  sliall 
announce  their  arrival,  and  their  place  of 
residence,  to  the  Secretary  of  our  Minister 
of  the  Interior,  who  shall  inform  lliem  of 
the  place,  the  day,  and  the  hour  when  the 
assembly  fluUI  meet.    Our  Minister  of  the 
Interior  is  cliarged  with  the  execution  of 
the  pnrsent  decree.**    Here  follows  a  list  of 
the  deputies,  being  seventy-four  in  namber. 

Tliese  deputies  accordingly  assembled  at 
Paris  on  July  the  l.'^th  1606,  and  were  met 
by  ^e  Emperor's  Coromiasionets.  At  tlieir 
second  sitting,  the  Coniniissionen  put  seve- 
ral questions  to  them,  reUti%e  to  the  in- 
ternal economy  of  the  Jewish  nation,  and 
their  ideas  of  the  allegiance  due  from  the 
Jews  to  the  Fiench  government.  The 
questions  were  generally  answered  in  fa- 
vour of  the  French.  At  this  meeting  % 
letter  was  read  from  M.  Jacolisohn,  Agent 
of  tlie  Finances  at  the  court  qf  Brunswick, 
addres»ed  to  Bonaparte.  This  letter  was 
expressive  of  the  gratification  he  felt  in 
tlie  interest  wliicli  tlie  Empersr  of  the 
French  had  sliown  towards  the  people  of 
the  Jews  in  France,  and  praying  his  Im* 
perial  Majesty  to  extend  the  like  Avonr 
and  indulgeuce  to  the  Israelites  inhabiting 
the  countries  adjoining  the  Frendi  Empire, 
and  in  particnlar  to  those  of  Gvtmaoy. 

On  the  I8th  of  September  t|>e  Commis- 
sioners again  proceeded  to  the  Jevrish  as- 
sembly. At  this  assembly  the  Deputies  were 
assured  of  tlie  satisfiiction  which  their  an- 
swer had  gi«en  his  Imperial  Majesty ;  ami 
at  the  same  time  declared,  that  it  was  tha 
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free  rxTfei-**  flf  t^rfir  r»-»i v-  -n, 
€JUJ>ftt  of  ttr^  politicii  riKbts. 
tarn  ivr  Hm  procrrtioa,  the 
Haned  it  bit  iolCA'wa  ta 

eiwuteefcr  tke 
Of  tli€  pnaop  MS 
their  aampeis.  For  fMi  |napuie,  it 
4f«aed  reroute  to  coottitDte  a  Gnad 
bedria,  ffcat  their  <i»iyawti  of  loyalty, 
aimglMfBt,  4ce.  Wjcbt  hate  the  aMOt  per- 
BHaeat  oactioa  that  eoald  povibljr  be 
prcatathcak  Ttmwmmwtmtmats'mtd^ 
nfttf  mtd  ^Tommtd  a  hi^  day  iar  the  poor 
HMUutd  aad  defpited  chilAca  of  bnel. 
The  njjyialiiia  of  aa  MifiBhlj  which  hid 
Int  iehhwa  beca  eoaroked  mce  it  pr^ 
aoaaced  the  teatmee  of  coademaetioo,  at 
JcroMlea^  apoa  the  Sariovr  of  the  worid, 
excited  the  astooiihaieiity  and  roosed  the 
Jealowj;  of  the  prefadieMl  and  the  vindic- 
tire,  «l^  ft  criled  Ibrth  the  enerpes,  and 
dennaded  the  adannitioay  of  not  onir  the 
Jews,  hot  of  the  greiter  part  of  all  ea- 
K^teaed  aad  refleetiag  Cairittiafii.  Now  it 
was  that  the  scattered  iheep  of  the  lloafe 
of  Uriel  iboald  agiia  bare  a  voice  aaioiif 
their  feHow-mea ;  their  declarations,  as  citi- 
zem^  shoold  henceforth  be  placed  by  the 
side  of  the  Tahaad ;  and  tbey  slioaid,  at 
length  be  constrained  to  acknowledge  the 
aothoriry  of  the  laws  of  their  country,  un- 
der the  awAil  and  imposing  obligations  of 
morality  and  religion.  This  iras  regarded 
as  the  prelode  to  consequences  i till  more 
Important  and  flattering ;  perbapfy  indeed, 
to  nothing  less  than  tlie  ppeedy  arrival  of 
tliat  period  when  they  »honld  agahi  worship 
under  their  o%m  vine  and  their  own  fig- tree, 
and  none  dare  to  make  them  atraid. 

Afler  a^snrances  of  liberty  and  protec- 
tion on  the  one  hand,  and  of  gratitude  and 
obedience  on  the  other,  it  was  agreed  that 
a  Grand  Sanhedrin  should  be  opened  at  Pa- 
rUf  at  which  should  be  preserved,  as  much 
as  possible,  the  ancient  Jewish  forms  and 
usages.  This  momentous  event  was  an- 
nounced to  the  dispersed  remnant  of  the 
descendants  of  Abraham  in  a  mo5t  Tratefiil 
and  pathetic  address  to  the  Jewish  nation 
thTDnghont  France  and  Italy,  which  con- 
tained siritahle  advice,  that  the  brethren 
wonM  choose  men  known  for  their  wisdom^ 
the  friends  of  truth  and  of  Justice,  and  ca- 
pable of  concurring  in  tne  great  work  there 
before  them,  and  oi  givnig  the  Grand  8an- 
hedrin  a  sufficient  de<(ree  of  weight  and 
consideration.  The  address  coiichides  tbns ; 
^  The  sotereign  Arbiter  of  patloBs  and  of 
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The  Grand  SaahedriD  aaeabM  OB  M4 
day  the  9ii  of  Fdiraary,  1807,  while  the 
aaashcr  aad  distiactioa  of  ihe  speciafera 
added  asach  to  its  soleamity.  Reciprocal 
aasacaaces  of  eacoonceaKat,  coi^atala- 
tion,  andlhanUhlBCfs  weia  exchaaged,  and 
this  aagost  asKmbiy  prooteded  to  make  se- 
veral important  regofcttioBs  relative  to  the 
Jewish  worship  and  ecoaoaiy.  Ni 
addresses  were  read,  aad  the  am 
raging  orations  were  deHteied,  while  the 
great  synagogue  in  the  street  St  Avoie  re- 
soonded  the  praises  of  the  God  of  Israel, 
amid  repeated  cries  of  L'Ea^enar^  L'/as- 
perahiul  Lm  FamiiU  ItmpermUI  aad  Im 
brm  Armue  Fnn^mat!  It  aright  be  said 
of  these  Israelites,  as  it  was  once  obaervcd 
of  then-  ancestors,  that  **  all  the  peapla 
worshipped  God,  and  the  King," 

Twenty-seven  articles  were  drawn  19 
and  agreed  to  for  the  re-orgaaiattoo  of  the 
Monie  worship.  Sundry  regnlatioas  wcsa 
also  made  concerning  polygamy,  diroree, 
marriage,  moral  relations,  civil  and  poKti* 
cal  rehitions,  useAil  profesrions,  hians  ams^ 
Israelites,  and  loans  between  Israelites  «id 
those  who  are  not  Israelites. 

On  the  fd  of  March  the  Grind  tehs* 
drin  again  sat,  and  paased  a  law  for  the 
condemnation  41  usury  among  the  Jens. 
A  most  animated  discoarM  was  dsKveied 
in  tlie  Hebrew  tongue  by  M.  David  Sbti* 
helm.  President  of  the  Grand  SaiMria. 
Translations  of  the  discourse,  m  Flrnch 
and  Itainn,  were  afterwards  read  to  the 
members  assembled.  A  copy  of  tUi  dis- 
oonrve,  and  of  the  whoht  of  the  proceed, 
ings  of  the  Saabedrin,  have  btcn  pivmed 
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in  a  poblieiiiMi  of  ooandcnUe  interest,  « 
MiMdl  ▼•loiney  lately  pnbllsliedy  entitled, 
^*  New  tkHktitm^  mmI  Cums  aiid  Come- 
quencei  of  Hm  FVeoch  EBpenr%  Conduct 
townnle  the  Jews,*  written,  we  beiieve, 
by  WaiiMn  HamUton  Reid.  To  tfab  work 
wc  refer  oar  raden  fi»r  all  the  information 
iry  on  tbis  intereeting  tal>iec% 

bowever,  at  these  ^roceed- 
inga  are  to  the  Jews  on  the  contiaent,  it  is 
certain  that  their  brethren  on  this  side  the 
water  look  upon  the  conduct  of  the  Honse 
of   larael  in  Franee,  Italy,  Holland,  &c. 
writli  ajealoQsand  sosptcioos  eye.    And  it 
most  be  confessed,  that  to  secure  the  Uea- 
ainga  and  riglifi  of  citisens,  they  hsTe  nuide 
sacrifices  and  conressions  which  seem  bnt 
ill  to  accord  with  the  doe  observance  of 
that  law  which  sobjoins,  that  if  a  man  of- 
fend in  one  poiat,  ho  is  gnilty  of  all.    That 
the  restoration  promised  to  tins  people  Is  to 
1^  considered  of  a  moral  and  poNtical  na* 
tore  we  think  cannot  be  doubted.    Such 
indeed  was  the  opinion  o/t  the  learned  Bp. 
Warbnrton.    Whether  the  regulatioBs  and 
decrees  that    have  been  passed  in  their 
favour  in  France  are  to  be  considered  as 
the  commencement  of  ttds  restoration,  time 
akme  can  detennine.    This  much  is  evl* 
dent,  that  m  the  restoration  of  Israel  it  is 
said,  that  every  man  should  possem  his  own 
vine  and  his  own  fi|p»tree ;  bat  if  the  Jews 
are  either  prohibited  the  occupation,  or 
eacused  the  cultivation  of  land,  this  can 
never  be  the  ca»e ;  and  this  consideration, 
among  others,  seenw  to  have  sugn^ted  an 
idea  to  Buonaparte,  that  his  Jewish  sub- 
jects ought  to  be  constrained  to  assist  in  the 
caltivation  of  the  land,  and  In  InmishAig 
thefar  i|uota  of  active  conscripts  for  the  de- 
fence of  his  dominions  and  of  their  own 
property.    Their  improved  sute,  on  the 
Coatment,  in  a  political  point  of  view, 
seensnot-to  have  been  attended  with  a 
correspondent  degree  of  morel  regenera- 
tion ;  and  the  Flench  Emperor  appears  still 
to  be  dismtisfled  with  their  vray  of  life. 
Hie  test  decree  itsned  concerning  them  was 
the  17th  of  March,  1808,  which  forbids 
tben,  UMUseriaunately,  to  pursue  their  spe- 
cnbtions,  and  excuse  themselves  from  lio- 
Best  faibonr.    To  partake  of  the  traits  of 
the  earth  in  his  large  doorimona,  they  must 
aho  till  the  ground.    Hm  rich  are  called 
upon  to  purchase  rural  property,  and  to 
•bindoa  the  low  puiauita  of  sordid  avarice. 
31ui  decree  also  annub  all  obligations  lor 
losns  made  by  Jews  to  lAhwra,  without  the 
HBCtion  of  their  |MrdlsBs ;  to  married  wo- 


men without  the  consent  of  their  husbands  ; 
or  to  military  men,  without  the  authority  of 
their  sopenor  officers.  Bills  granted  by 
French  su^iects  to  Jews,  cannot  be  de- 
manded, unless  their  holders  prove  that  the 
lull  value  was  given  without  auy  fraud.  An 
debts  accumulated  by  interest  above  ^te 
per  cent.,  are  to  be  reduced  by  the  courts 
of  law ;  if  the  interest  growing  on  the  ca- 
pital exceed  twenty-tliree  per  cent.,  tlie 
contract  is  to  be  declared  osurions.  No  Jew 
is  to  be  allowed  to  trade  without  a  patent, 
which  patent  is  to  be  granted  to  such  tndivi. 
duab  only  who  produce  a  certificate  to  the 
Prefects  that  they  are  no  usurers.  Tliesere- 
gnhitions  are  to  be  continued  during  ten 
yean  only  **  in  the  hope,  that  after  that  pe- 
riod, there  will  be  no  dHTerence  between 
the  moral  character  of  the  Jews  and  the 
other  citisens  of  the  empire."  If  the  con- 
trary shall  appear,  the  law  vrill  be  conti- 
nued in  force.  It  b  doubtful  whether  the 
ftith  of  the  children  of  Israel,  in  Bonaparte 
as  their  reigning  Messiah,  will  not  be  a  little 
staggered  by  these  regulations.  Bonaparte 
has  had  the  following  return  made  to  him  of 
the  nnmber  of  Jews  iu  all  the  different 
parts  of  the  habitable  globe :  viz.  In  the 
TtarUah  empire  one  million ;  in  Persia,  Clii- 
na,  and  India,  on  the  east  and  west  of  the 
Ganges,  three  hundred  tlionsand;  and  in 
the  west  of  Europe,  Africa,  and  America, 
one  million  seven  hundred  thousand;  mak- 
ing an  aggregate  popubtion  of  three  mil- 
lions. One  third  of  thb  ^number  arc  al- 
ready under  the  dominion  of  the  French  em- 
pire. For  an  account  of  the  Jewish  cere- 
monies,' &c.  see  the  bte  Mr.  l>avU  Leri*s 
work  on  that  subject  * 

The  following  b  a  snmmaiy  of  their  re- 
llgioos  creed :  1.  That  God  b  the  creator 
and  active  snpporter  of  all  things,  s.  Hiat 
^Qod  b  ONB,  and  eternally  unchangeable, 
d.  That  God  b  incorporeal,  and  cannot 
have  any  material  properties.  4.  That  God 
shall  eternally  subsist.  5.  That  Gud  i^ 
alone  to  be  worshipped.  6.  Tliat  whatever 
has  been  taught  by  the  prophets  b  true. 

7.  That  Moses  b  the  head  and  fiither  of 
all  contemporary  doctors,  and  of  all  those 
who  lived  before,  or  shall  live  after  hire. 

8.  Tliat  the  law  was   given  by  Moses. 

9.  That  the  bw  shall  always  exbt,  and  ne- 
ver be  altered.  10.  That  God  knows  all 
the  dmughts  and  actions  of  men.  1 1 .  Thftt 
God  will  reward  the  observance,  and  pu- 
nbh  the  breach  of  hb  laws«  it.  The  Mes- 
siah b  to  come,  though  he  tarry  a  long  time. 
15.  ThMt  there  sbaD  Im  a  rasorrection  of 
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the  dead  when  God  shall  tlinik  fit    Theie    ceased,  the  body  is  no  longer 

doctrines,  commonly  received  by  the  Jews     Ignition  is  an  effect  of  the  o| 

to  this   day,    were  drawn  np  about  the    lone  alone;  i^is  wholly  indepeiicftent  csf  tfee 

end  of  the  eleventh  century,  by  the  famous     air ;  all  bodies,  at  least  solid  and  1m|iim1  «ail»> 

Jewish  rabbi,  Maimouides.  stances,  are  equally  susceptible  or  aC,  mm4i 

Here    in   England,    in   former    timeS|    if  it  has  ceased,  from  a  rednotion  of 
the  Jews   and   all  their  goods  belonged    rature,- it  may  be  renewed  by  the  temi 
to  the  chief  lord  where  they  lived ;  and    ture  being  again  raised.    The  point  otf* 
he  had  such  an  absolute  property  in  them,    perature  at  which  the  first  staiee  of  i^nit 
that  he  might  sell  them ;  for  they  had  not^   takes  place,  or  at  wliich  bodies  arrive  «t  m 
hberty  to  remove  to  another  lord  without    red  heat,  appears  to  be  the  same  io  srit,  and 
leave,    'iliey  were  distinguished  from  the    is  supposed  to  be  about  §}(f  of  FmhreMthmt, 
Clu^istians  in  their  lives,  and  at  their  deaths ;    By  raising  the  temperatnre,  the  slluHinBa- 
for  they  had   proper  judges  and  courts,    tion  becomes  brighter,  and  the  red  i^ht 
where  their  causes  were  decided.    By  stat.    acquires  a  mixture  of  yellow   rays.       At 
Edward  I.   the  Jews,    tu  the  number  of    length,  by  still  increasiug it,  we  come  to  the 
15,000,  were  banished  out  of  England  j  and    white  heat,  which  is  the  highest  state  of  ifg* 
never  returned,  till  Oliver  Cromwell  re<ad-    nition.    Aeriform  fiuids  are  not  hrongbt  in* 
niitted  them.    Whenever   any  Jew  shall    to  a  state  of  illumination  by  liest.     Tlie 
present  liimself  to  take  the  oath  of  abjiira-    pheoomena  are  produced,  not  only  by  tlie 
tion,  m  pursuance  of  the  10  George  III.    application  of  heat,  but  likeirise  by  inctiom 
v.,  10,  the  words — upon  tlie  true  fiiilh  of  a     aud  attrition. 

Christian— shall  be  omitted  out  of  the  oath        JIB,  in  naval  affiun,  ^e  foremost  sail  of 
in  Administering  it  to  such  persons  i  and  tite    a  ship  beiug  S  large  stay-sail  extended  from 
taking  tlie  oath,  by  persons  professing  the     tlie  outer  end  of  the  bowsprit,  prolonged  hy 
Jewish  religion,  without  these  words,  in    the  jib-l>oom,   towards  the  fore-top-nast* 
iike  manntr  as  Jews  are  admitted  to  give    bead.    In  cutters  aud  sloops,  the  jib  is  oa 
evidence  in  tlie  courts  of  justice,  shall  be    the    bow-sprit,  and  extends  towarda  die 
deemed  a  sufiicient  taking  of  the  abjtfira-    lower  mast-head.    Hie  jib  is  a  sail  of  great 
tiou-oath.    If  Jewish  parents  refuse  to  al-    command  with  any  side  wind,  but  eipe- 
low  their  Protestant  children  a  roainto-    cially  wlien  the  ship  is  close-iiauled,  or  baa 

tlie  wind  upon  her  beam  ;  and  its  effort  m 
turning  lier  head  to  leeirard  is  very  poi 
fill,  aud  of  great  utility,  particularly 
the  ship  is  working  through  a  narrow 
neL     Jib-boom  is    a  continuation  of  the 
bow-sprit  forward,  being  run  out  from  the 
extremity  in  a  simihu*  manner  to  a  top-mast 
on  a  lower  mast,  and  serving  to  extoid  the 
bottom  of  the  jibf  and  the  stay  of  the  fine- 
top-gallant-mast. 
JIGGER,  in  naval  affiurs,  a  maql^hie  ^on- 


nance  suitable  to  tlieir  fortune,  the  Lord 
Cliancellor,  upon  complaint,  may  make 
such  order  therein  as  he  may  ttiink  proper! 

Jkws'  harju  in  music,  an  instrument  well 
known  among  the  lower  classes  in  this  coun- 
try, but  almost  the  only  musical  instrument 
made  use  of  by  the  inhabitants  of  the  island 
of  St.  Kilda. 

IGNATIA,  in  botany,  a  geiins  of  the 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Luridae.    Aporineae,  Jus- 


sieu.   Essential  cliaracter :  calyx  five-tooth-  sisting  of  a  piece  of  rope  five  feet  long,  with 

ed ;  corolla  funnel-form,  very  long ;  fruit  a  block  at  oge  end,  and  a  sheave  at  the 

one-celled,  many-seeded.    There  are  two  oUier,  used  to  hold  on  the  cable  when  it  is 

species,  tiz.  I.  amara,  and  I.  k>ngiflora.  heaved  into  the  sliip  by  the  revolution  of  the 

'    IGNITION,  in  chemistry,  is  tliat  illumi-  windlass.    This  is  particniariy  nsefiil,  when 

nation,  or  emission  of  light,  produced  in  bo-  eitlier  slipitery  vrith  mud  or  ook,  or  wbea 


dies  by  exposing  them  to  a  high  tempera 

toiet  and  which  is  itot  accompanied  by  any 

other  chemical  change  in  them.   It  may  be 

distinguished  from  combustion,  a  prpcess  in 

which  there  is  also  the  emission  of  light  and 

heat.  Combustion  is  the  result,  not  of  mere 

bcrease  of  temperature  in  the  body  which    Tetrandria  Tetragynta  cltts  and  order.  Ni* 

suffers  it,  but  of  the  chemical  action  of  the     tural  order  of  Dumoss.    Rhamni,  JunieB. 

air,  or  of  a  principle  which  the  air  contaius:     Essential  character:    calyx  fo«>tDOtlied ; 

hence  combustible  substances  are  alone  sns-    corolla  wheel-shaped  ;  style  nous ;  beny 

eeptible  of  it,  and  when  the  process  has    fonr-s^ded.     There  are  sixteen  ipeci(% 


it  is  stiff  and  unweildy,  In  both  which 
it  is  very  difficult  to  stretch  it  back  from 
the  windlass  by  hand,  which  however  is 
done  with  facility  and  expedition  by  nesas 
of  the  jigger. 
ILEX,  in  botany,  AoNy,  a  geoni  of  the 


ILE 

Thid  g«inB  consists  of  small  trees  or  slimbs, 
^vith  alternate  leavts,  evergreen,  toothed, 
or  thorny ;  and  axillary^  niany-6owered  pe- 
duncles.   L  aquifoltam,  common  holly,  is 
iisnaUy  Irom  twenty  to  thirty  ftet  in  height^ 
ihiMigli  It  sometimes  exceeds  sixty  feet ;  the 
trunk  is  covered  with  a  greyish  bark,  and 
thoae  trees  which  are  not  lopped  or  browsed 
by   cattle,  are  commonly  famished  ^ith 
branches,  the  greatest  part  of  their  length 
forming  a  sort  of  cone.  Mr.  Milfair  says,  the 
diArence  of  sexes  in  the  flowers  of  the  holly 
iwaa  lifat  observed  by  his  father.  In  his  gar- 
<len  atStreatham  in  Surrey,  he  had  many  of 
these  trees,  which  before  he  had  possession 
of  the  place,  were  shorn  into  round  heads ; 
he   emancipated  them  from  tlieir  slavery, 
pruned  them,  and  trained  np  leading  shoots; 
seemingly  glad  to  be  released  from  their 
shackles,  they  quickly  rewarded  him  with 
this  discovery,  concerning   the  tiatnre  of 
their  flowers,  which  he  communicated  to 
tlie  Royal  Society.    He  perfectly  recol- 
lects having  carefully  attended  to  the  flow- 
ering of  these  trees  during  several  seasons, 
and  having  uniformly  observed  hermaphro- 
dite flowers  on  some,  and  male  flowers  on 
others :  in  the  former  the  anthers  were  dif- 
ferent from  those  in  the  maleilowen,  and 
appeared  to  be  eflete,  and  there  never  was 
a  single  male  flower  mixed  with  the  herma- 
phrtidite,  or  a  hermaphrodite  with  the  males, 
or  any  flower  except  tlie  two  here  de- 
scribed. 

The  holly  makes  an  Impenetrable  fence^ 
and  bears  cropping  well,  nor  is  its  verdure, 
or  the  beauty  of  its  scarlet  berries,  ever  ob- 
served to  sofler  from  the  severest  ^  onr 
^raiters.  Mr.  Evelyn's  impregnable  holly- 
hedfe,  four  hundred  feet  in  length,  nine 
feet  high,  and  five  in  diameter,  has  been 
moch  celebrated  by  himself,  Ray,  and 
otherk 

The  wood  of  this  tree  is  the  whitest  of  att 
hard  woods,  and  used  by  the  inlayer,  espe* 
cislly  under  ttiin  pfaites  of  ivory.  The  mill- 
wright, turner,  and  engraver,  prefer  it  to 
any  otiier :  it  also  makes  the  best  handles 
and  itocks  for  tools,  flails,  tlie  best  riding 
rods  and  carter's  whips;  bowls,  chivers, 
sod  pins  for  blocks ;  Mr.  Millar  says,  it  is 
made  into  hones  for  setting  raaon ;  that 
the  wood  taking  a  fine  polish,  is  proper  for 
levenl  kinds  of  furniture ;  that  he  has  seen 
the  floor  of  a  room  laid  in  compartments 
with  this  and  mahogany,  wfaioh  had  a  very 
pretty  efliect 

It  is  ranch  used  with  box,  yew,  and 
nhite  thorn,  in  the  small  trinkets  and  o^r 


ILL 

works,  carried  on,  in,  and  about  Tanbridge, 
commonly  called  Tuobridge  ware. 

Sheep  and  deer  are  fed  duriqg  the  winter 
with  thie  croppings.  Birds  eat  the  berries. 
The  bark  fermented,  and  afterwards  wasbfid 
from  the  woody  fibres,  makes  the  comraon 
birdlime.  Forty  or  fifty  varieties,  depend- 
ing on  the  variegations  of  the  leaves  or 
thorns,  and  the  colour  of  the  berries,  all  de- 
rived from  this  one  species,  are  raised  by 
the  nmsery  gardeners  for  sale,  and  were  for- 
merly in  great  esteem,  but  since  the  old 
taste  of  filling  gardens  with  shorn  ever- 
greens has  been  laid  aside,  they  are  lens  re- 
garded ;  a  few  however  of  tlte  most  lively  , 
varieties  have  a  good  effect  in  the  winter 
season. 

ILIUM,  in  anatomy,  t*ie  third  and  hist  of 
the  small  intestines.    See  Anatomy. 

ILLEC£BRUM,  in  botany,'  a  genus  of 
tlie  Pentandria  Monogynia  class  and  order. 
Natural  order  of  Holoraces.  Anaranthi, 
Jttssieu.  Essential  character:  calyx  five- 
leaved,- cartihiginons  ;  corolla  none;  stigma 
simple;  capsule  five-valved,  one-seeded. 
There  are  twenty-one  species,  natives  of 
North  and  South  America  and  the  West 
India  Islands. 

ILLICIUM,  in  botany,  a  genus  of  tlie 
Polyandria  Polygynia  class  and  order.  Na^ 
tural  order  of  t  oadunatae.  Magnofiae,  Jus- 
sieu.  Essential  character  :  calyx  six-leav- 
ed ;  petals  twenty-seven  ;  capsule  several, 
disposed  in  a  cirrle ;  bivalve  one-seeded'. 
There  are  two  species,  vix,  I.  anisatom, 
yellow-flowered  anisee<l  tree;  and  I.  florida- 
nnm,  red-flowered  aniseed  tree.  Bath  these 
plants  bear  a  great  resemblance  to  each 
other.  Thumberg  doubts  their  being  dis- 
tinct species.  The  whole  of  Uie  first  men- 
tioned plant,  especially  the  fruit,  has  a  plea- 
sant aromatic  smelt,  and  a  sweetish  sub,- 
acsid  taste.  In  China  it  is  in  frequent  use 
for  seasoning  dishes,  especially  sach  as  are 
awcet  In  Japan  they  place  bmdies  and 
gariands  of  the  aniseed  tree  in  tlieir  temples 
before  tlieir  idols,  and  on  the  tombs  of  tlieir 
friends.  They  also  use  the  powdered  bark 
as  incense  to  their  idols.  A  branch  put  into 
the  decoction  of  tetraodon  hispidiim  is  sup- 
posed to  increase  the  virulence  of  the  poi- 
son. The  bark  finely  powdered  is  used  by 
the  public  watchmen  to  make  a  chronome- 
ter or  instrument  for  measuring  the  hours, 
by  slowly  sparkling  at  certaui  spaces  in  a 
box,  in  order  to  direct  when  the  public 
bells  are  to  sound. 

ILLUMINATING,  a  Und  of  miniature 
painthigy  anciently  much  practised  for  illus- 
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trating  and  adornhig  bookn.  Beudn  the 
writen  of  books,  there  were  ftrtiitB  whose 
profession  was  to  omameot  and  paint  mana- 
scripts,  wfaa  were  called  illnnitnators  ;  the 
writers  of  books  first  fioisbed  their  part,  and 
the  illuminators  embellished  them  with  or- 
namented letters  and  paintings.  We  fi^- 
qnently  find  blanks  left  in  manuscripts  for 
tfie  illnminators,  which  were  nerer  filled 
np.  Some  of  the  ancient  manfascripts  are 
gilt  and  burnished  in  a  Style  superior  to 
later  tintes.  Their  colours  were  excellent, 
mod  their  skill  in  preparing  them  must  have 
been  vetry  great.  The  practice  of  intro- 
ducing ornaments,  drawings,  emblematical 
figures,  and  even  portraiti,  into  manu- 
scripts, ii  of  great  antiquity.  Vairo  wrote 
the  lives  of  700  illustrious  Romans,  which 
he  enriched  with  their  portraits,  as  Pliny 
attesu  in  his  **  Natural  Hbtory."  Pom- 
ponius  A.tticns,  the  friend  of  Cicero,  was  the 
author  c/a  work  on  the  actions  of  the  great 
men  amongst  the  Romans,  which  he  oma- 
menterl  with  their  portraits,  as  appears  in 
his  lifo  by  Cornelius  Nepos.  But  these 
works  have  not  been  traiTsmitted  to  poste- 
rity. There  are,  however,  maoy  precious 
docunvsnts  remaining,  which  exhibit  the 
advanc  ement  and  decline  of  the  arts  in  dif- 
ferent i  iges  and  countries.  These  inestima- 
ble pf^in tings  and  illuminations  display  the 
manneVs,  customs,  habits,  ecclesiastical, 
civil,  and  military,  weapons  and  instni- 
ments  of  war,  utensils  and  architecture  of 
the  ancients  ;  they  are  of  the  greatest  use 
in  illnstiating  many  important  facts  rehrtive 
to  the  hktory  of  tlie  time.<t  in  which  fliey 
were  ex«8cuted.  In  these  treasures  of  anti- 
quity ar»  preserved  a  great  number  of  spe- 
cimens of  Grecian  and  Roman  art,  which 
were  excicuted  before  the  arts  and  sciences 
fell  into  saeglect  and  contempt  The  ma- 
ouscripts  containing  these  specimens  form  a 
valuable,i>art  of  the  riches  preserved  in  the 
principal  libraries  of  Europe.  Tlie  Royal, 
Cottonian,  and  Harleiaii  libraries,  as  also 
those  in  the  two  universities  in  England,  the 
Vatican  a4  Rome,  the  imperial  at  Vienna, 
the  royal  ait  Paris,  St.  Mark'ft  at  Venice, 
and  many  others.  A  very  ancient  MS.  of 
Oenesis,  which  was  in  the  Cottonian  Li- 
biary,  and  almost  destroyed  by  a  fire  in 
17S1,  contained  !250  curious  paintings  in 
water-colours.  Twenly-one  fiagments,which 
escaped  tlie  fire,  arc  engraven  by  the  so- 
ciet/ of  antiquarians  of  London.  Without 
mentioning  others,  we  may  observe  that 
Mr.  Stmtt,  has  given  the  public  an  oppor- 
tamtj  of  foiTfinf  some  jodgment  of  the  d«- 
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gree  df  deliCMy  and  art  witb  wUda 
ilhmiinationa  weie  executed,  by 
prints  of  a  prodigious  number  of 
his  <<  Regal  and  Ecclesiastical 
of  England,"  and  *<  View  of  tbe 
&c.  of  England."  In  the  first  of  tkc 
we  are  presented  with  the  geuuioe  pos-trssta, 
in  miniature,  of  aU  the  kings,  and  aow^nt  of 
the  queens  of  England,  firoin  Edward  tka 
Confessor  to  Henry  VII.  mostly  ias  tkcir 
crowns  and  royal  robes,  together  with  the 
portraits  of  many  other  cmuMat  perwua  of 
both  sexes,    llie  ilteminatora  and 
of  this  period  seem  to  have  been  in 
sion  of  a  considerable  number  of 
materials,  and  to  have  known  tlie 
preparing  and  mixing  them,  so  as  to  Inmi  a 
great  variety  of  coloon :  for  in  the  apeci- 
mens  of  their  miniature  palntinga   tlnat  an 
still  extant,  we  perceive  not  only  tbe  five 
primary  colours,  but  also  various 
tioos  of  them.    Though  Mr.  Strutt'a 
do  not  exhibit  the  bright  and  vivid 
of  the  orighmls,  they  give  us  equally 
not  only  of  the  penons  and  dresfiei  of 
ancestors,  but  also  of  tlieir  cnstoma, 
ners,  arts,  and  employments,  their 
ships,  houses,  fhrmtupe,  &c.  and  emble  es 
to  judge  of  their  skill  in  dmwing.    The 
figures  in  those  paintings  are  often ^stifiTantf 
formal;  but  the  ornaments  are  in  general 
fine  and  delicate,  and  the  colonncleer"aDd 
bright,  particularly  tlie  gokl  and  axore.     In 
some  of  these  illuminations  the  passions  ase 
strongly  painted.    After  the  introdnctioa 
of  printing,  this  elegant  art  of  illanunatiqg 
gradually  decliued,  and  at  length  waa  quite 
neglected. 

IMAGE,  in  optics,  is  the  appearanea  of 
an  object  made  either  by  reflection  or  re- 
fraction.   In  all  phui9  mirrors,  the  iinage  is 
of  the  same  magnitude  as  the  object,  and  if 
appears  as  fiir  behind  the  muror  as  the  oIh 
ject  is  before  it.    In  convex  aumn,  the 
image  appean  less  than  tbe  object;  and 
farther  distant  from  the  centre  of  the  con- 
vexity, than  frohi  the  point  of  reflection.  By 
th^  following  rule,  tlie  diameter  of  an  image 
projected  in  the  base  of  a  convex  niirary 
may  be  found.    ^  As  the  distance  of  the 
object  from  the  mirror  is  to  the  distance 
firom  tlie  image  to  the  glass,  so  is  tbe  di- 
ameter of  the  object  to  the  <Uameter  of  the 
Image." 

IMAGINATION,  a  power  or  lacaltf 
of  the  Mind,  whereby  it  conceives  and  fonm 
ideas  of  tilings  communicated  to  it  b|  the 
outward  organs  of  sense. 

IMITATION,  in  tttmry  iBiCten,  tti 


IMM 

«ct  of  doing  or  ftriviDg  to  «opy  after,  or  bo- 
come  like  to,  another  penon  or  thing. 

IMITATiVE,  in  muMc,  a  term  appttca-. 
ble  to  that  mnaic  which  is  eooipoted  in 
imitation  of  the  effects  ^  some  of  the 
opermiiuns  of  nature,  art,  or  human  passion, 
m»  the  rolling  of  thunder,  swiftness  of  light- 
ning, notation  of  the  sea,  beUowing^of  'the 
winds  or  waves,  &c  Imitation  is  likewise 
m  technical  term  for  a  studied  rescmhianee 
of  melody  between  the  several  passages  of 
the  hannonical  parts  of  a  composition. 

IMMATERIAL^  something  devoid  of 
matter,  or  that  is  pore  spirit:  thus,  God, 
angeb,  and  the  hmnan  sonl,  are  immaterial 
beings. 

liMMEMORUI^  in  law,  an  epithet 
given  to  the  time  or  domtion  of  any  thing, 
whose  beginning  we  know  nothing  of.  In  a 
legal  sense,  a  thuig  is  said  to  be  of  time  im- 
*  memorial,  or  tune  out  of  mind,  that  was  be» 
lore  tiie  reign^of  King  Edward  II. 
,  IMMENSITY,  an  unlimited  extension, 
or  which  no  finite  and  determinate  space^ 
repeated  eyer  so  often,  can  eqoaL 

IMMERSION,  that  act  by  which  any 
thing  is  phinged  into  water,  or  other  fluid. 
See  Fluid. 

Immbrsiom,  in  astronomy,  is  when  a  star 
or  phuiet  is  so  near  the  son  with  regard  to 
our  obscrvatioos,  that  we  cannot  see  it; 
being,  as  it  were  enveloped  and  hidden  in  the 
rays  of  that  lumuaary.  It  ahio  denotes  the 
beginning  of  an  eclipse  of  the  moon,  or  that 
moment  when  the  moen  begins  to  be  dar- 
kened, and  to  enter  into  the  shadow  of  the 
earth ;  and  the  same  term  is  also  used  with 
regard  to  an  echpse  of  tlic  snn,  when  tlie 
disk  of  the  moon  begins  to  cover  it  In 
this  sense  emersion  stands  opposed  to  im* 
mersion,  and  signifies  the  moment  vdierein 
the  moon  begins  to  come  out  of  the  shadow 
of  the  earth,  or  the  sun  begins  to  show  the 
parts  of  his  disk  which  were  hid  l>efore. 

Immersion  is  frequently  applied  to  the 
satellites  of  Jupiter,  and  espedaily  to  the 
fint  satellite ;  the  ubservatiesi  whereof  is 
of  80  much  use  for  discoTeriog  the  longi- 
tilde.  Hie  hnmersion  of  that  satellite  b 
jtbe  moment  in  which  it  appears  to  enter 
within  the  disk  of  Jupiter,  and  its  emer- 
sion the  moment  when  it  appears  to  come 
oat 

the  immersiom  are  observed  from  the 
time  of  the  conjuction  of  Jupiter  with  the 
san,  to  the  time  of  his  opposition ;  and  the 
emeiiioos  from  the  lime  of  his  opposition  to 
his  conjuction. 
IMMUTABIUTY,  onu  of  the  divine 
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mttribotes,  Ibunded  on  the  absolult  perfec- 
tion of  the  ^ty. 

The  immutability  of  God  is  two4bld| 
physical  and  morat  The  first  consists  in 
this*  that  the  divine  essence  does  not,  nor 
possibly  can,  receive  any  alteration;  and 
the  ^moral  immutability  is  fbanded  on  the 
perfection  of  his  nature,  whereby  he  always 
wills  the  same  things,  or  rach  as  are  best 
on  the  whole. 

IMPALED,  in  heraldry,  when  the  coata 
of  a  man  and  his  wife  who  is  not  an  heireos 
are  borne  in  the  same  escutcheon,  they 
must  be  marahatted  m  pale;  the  hifsband's 
on  the  right  side,  and  the  wifeli  on  the  left: 
and  this  Ihe  heralds  call  baron  and  femOy 
two  coats  impaled. 

If  a  man  has  had  two  ^ves  he  may  im- 
pale his  coat  in  the  middle  between  theirs ; 
and  if  he  has  had  more  than  two,  they  aie 
to  be  marshalled  on  each  side  of  his  in  th^ 
proper  order. 

IMPALPABLE,  timt  whose  parts  aie 
so  extremely  minnte  that  they  cannot  be 
distinguished  by  tiie  senses,  particularly  by 
that  of  feeluig. 

IMPARLANCE,  is  a  petition  in  court, 
for  a  day  to  consider  or  advise  what  answer 
the  defendant  shall  make  to  the  action  of  , 
the  plaintiff;  being  a  conthiuance  of  the 
cause  till  another  day,  or  a  hu'ger  time 
given  by  the  court,  which  is  generally  till 
the  neai  term. 

IMPASSIBLE,  that  which  is  exempt 
from  suffering,  or  cannot  imdergo  pain  ot 
alteration,  llie  stoica  phuM  the  sonl  of 
their  wise  men  in  an  impassible,  or  imper- 
turbable state. 

IMPATIENS,  in  botany,  a  genus  of  the 
Syngcnesia  Monocynia  class  and  order. 
Natural  order  of  Corydales.  Gerania,  Jos* 
sien.  Essential  character :  calyx  two-Ieav- 
ed :  eoroUa  fivepetalled,  irregular,  with  a 
cowled  nectary ;  capsule  superior,  ^^e'" 
valved.  There  are  twelve  species,  of  which 
I.  balsamina,  garden  balsam,  is  an  annual 
plant,  about  a  loot  and  a  half  in  hei^t, 
dividing  into  many  succnleot  branches; 
leaves  long  and  serrate ;  the  flowiers  come 
out  from  the  joints  of  the  stem,  upon  slen- 
der peduncles,  an  inch  in  length,  each  sus- 
taining a  single  flower.  In  its  wild  state  it 
is  two  feet,  or  more,  in  height,  ronnd,  his* 
pid,  juicy,  with  a  white  stem,  and  ascend- 
ing branches.  It  is  a  native  of  the  East 
Indies,  Cliina,  Cochin-Chiua,  and  Japan; 
the  Japanese  use  the  juice  prepared  vrith 
alum,  for  dying  their  nails  red.  By  culture 
thia  plant  is  very  much  enlarged,  and  be* 
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rtry  brandBiig.  Mr.  Milkr  tdh  m 
be  hai  leen  the  stem  serea  iBches  ia  evmit, 
and  all  tiie  planU  large  in  pioportioiiy 
branchea  Iroiii  top  to  bottom,  loaded  with 
tta  party>eoioored  floipen,  tlins  fimaii^  a 
■MMl  baaatil'iil  biah.  The  varietiea  which 
coltifatioii  bat  prodoced  m  Vm  degant 
flower  ate  Daaeroiia. 

L  nob  taDgere,  coounoii  yellow  balaa■^ 
ii  also  an  auDoal  plant ;  dnring  the  day  the 
leairea  are  espandedy  hot  at  night  tlM7  bang 
pendant,  oontiaiy  to  what  if  obeerred  in 
9MMt  planliy  which  fton  a  deficiency  of 
moiitnre,  or  a  too  great  penpiration  froat 
beat,  commonly  droop  tiieir  leaves  in  the 
dty-time.  When  the  seeds  are  vipe,  upon 
loocfaiDg  the  captale  they  are  tlirdwn  ont 
with  considerable  force :  hence  the  Latin 
name  **impahemM''  and  **  nsfi  ioMgere,'*  The 
whole  plant  is  conuderably  acrid,  and  no 
ipiadinped,  except  perhaps  the  goat,  will 
eat  it 

IMPEACHMENT,  is  the  accnsafSon 
aad  prosecution  of  a  person  in  patbaaMnt, 
lor  treason,  or  other  crime  and  misdemea- 
nors. An  impeachment,  before  the  Lords, 
by  the  Commons  of  Great  Britain,  is  a  pre- 
aentment  to  the  moat  high  and  sopreme 
«oart  of  criminal  jorisdiction,  by  the  most 
solemn  grand  inquest  of  the  whole  kingdonit 
A  o<»nunoiier  cannot  be  impeached  before 
4he  lords  for  any  capital  oifence,  hot  only 
for  high  misdemeanors ;  bat  a  peer  may  be 
impeiudied  for  any  ciiroe.  The  articles  of 
impeachment  are  a  kind  of  bills  of  indiet- 
ment,  foond  by  the  bonse  of  commons,  and 
Afterwards  tried  by  the  lords,  who  are,  ia 
«astt  of  misdemeanon,  considered  not  only 
as  their  own  peers,  bat  as  the  peers  of  the 
whole  nation.  By  stat  12  and  13  Wm.  c  2. 
010  pardon  under  the  great  seal,  shall  be 
pleadable  to  an  impeachment  by  the  com- 
mons in  parliament;  but  the  king  may 
pardon  after  conviction. 

Impkachmbht  of  loof/e,  signifies  a  re- 
straint from  committhig  of  waste  upon  lands 
and  tenemeuu ;  and  therefore  he  that  has 
a  lease  without  impeachment  of  waste,  has 
by  that  a  property  or  interest  given  him  in 
the  houses  and  trees,  and  may  make  waste 
in  tliem  without  being  impeached  for  it, 
that  is,  without  being  questioned,'  or  de- 
manded any  recompense  for  the  waste 
done. 

IMPEDIMENTS,  in  law,  persons  un- 
der impediments  are  those  witliin  age^  un- 
der coverture,  noa  ooaipof  mmtiif  in  prison, 
or  beyond  seas :  who  by  saving  in  our  laws, 
bare  time  to  claim  and  prosecute  the  right| 


after  the 
fin^  levied,  ^c 

IMPENETRABIUTr,  an  _ 
that  property  of  body,  wbuei>y  is 
be  piercad  by  aaathei 
so  fills  aspaee  as  to 
said  to  be  iaytmuahfa.    Or,  bj 
tiabiKy  is  meaat  the  foealty 
has  of  eschidBg  every  other    bod|y 
the  place  that  it 
■er  that  two  bodies  placed  in 
never  occupy 

they  filled  when  they  were  separate. 
impenetfabiU^  of  solid  bodi 
reqaire  to  be  proved,  it  strikea  os  at 
view  I    bat  fluids,  having  their 
peifocdy  moveable  in  every  dii€ctiamj 
yielding  to  the  slightest  preasnie,  tfaeir 
penetrability  docs  not  manifest  itself  aa  , 
oeptibly  aT  that  of  solid  bodiea.    Takis^g 
theair  for  an  example:  so  long  aa  ~ '    ' 
is  not  enclosed  in  something,  its 
mobility  causes  it  to  adaiit  a  free 
to  all  bodies  which  are  aioved  fbrnagji  it, 
but  in  this  case  it  iiproperiy  displaecd, 
not  penetrated;  for,  if  the  air  Ire 
within  the  sides  of  a  vessel,  and 
body  be  then  presented  to  take  ita  place, 
without  suffering  it  to  escape,  it  will 
cise  its  impenetrability  in  the  saa 
as  solid  bodies.    It  is  easy  to  be 
of  this  by  the  aid  of  a  veiy  simple 
ment,  which  any  one  may  make :  it 
in  pfamgmg  a  vessel  vertically,  with  tbe  ari> 
fice  downwards,  in  another  vessel  filled  vriih 
water  to  a  oertam  height :  the  aor&ce  sf 
the  water  conesponding  with  the  orifice  af 
tlie  first  vessel,  is  depreated  as  this  vcnsct 
itrelf  descends;  and  this  depressioD  reay  he 
rendered  more  sensible  by  meaai  ofa  Kttis 
pUte,  or  sKp  of  cork,  placed  so  as  to  float 
upon  the  surfooe  of  the  water ; 
tills  water  is  not  exchided  by  the  air 
pying  the  immersed  vessel;  it  U  always 
raised  within  it  by  a  certain  qoantity,  wbieh 
augments  as  the  vessel  is  immersed  to  a 
greater  depth :  but  it  is  suflidently  evident 
that  this  ascension  is  occasioned  by  the 
drcumstance  that  the  air  is  a  compieanble 
fluid,  and  therefore  its  volume  is  contiacted 
into  a  smaller  space,  by  the  eflect  of  the 
conyuiession  excited  uppn  it  by  the  sar- 
roundmg  water  on  all  parts,  ia  virtue  of  its 
weight    We  nmst  here  notice  a  diificBlQr 
which  i^pean  to  result  from  this,  that  when 
we  have  mingled  certain  bodies,  the  vofamss 
of  the  mixture  is  kss  than  the  sum  of  the 
volumes  taken  separately.    This  happen^ 
for  example,  when  we  mis  equal  parti  U 
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micobol  «nd  water;  the  nme  abo  obtains     is  the  appellation  imperfect  pven  to  the 
'wlicn  we  mingle,  by  loaioo,  copper  with     fungi  and  sabmarine  plants. 
vine,  ia  order  to  form  the  compound  metal        iMPvnrKcr  najn^cn,  such  whose  aliquot 
esUled  biass :  it  is  then  obserred  that  the     parts  taken  together  do  either  Exceed,  or 
deiHtiey  of  the  mixture  is  augmented  by     lull  short  of  that  whole  number  of  wliidi 
atMMit  iu  tenth  part.    This  apparent  pene-     they  are  parts :  they  are  either  abundalit  or 
tratJon  is  owing  to  the  circumstance  that     deficient.    Tlius  If  is  an  abundant  imper- 
tlie  molecnlfls  of  the  two  bodies,  in  conse-     feet  number,  because  the  sum  of  its  parts 
qtience  of  their  respective  formation,  gen»-     l-t-S  +  S-t-^-f^^l^^  which  Is  greater 
rally  approach  one  another  more  than  in  tho     than  If.    But  10  is  a  deficient  tgnperfect 
two  bodies  taken  separately :  there  hence     number,  because  1  4^  t  +  &  =  8  ^Vt 
tvanlts,  in  the  figure  of  the  pores,  such  a     which  is  less  than  10. 
clniigc  as  diminishes  the  space  equal  to  the        IMPERSONAL  ttrb,  in   grammar,  a 
sum  of  tliese  pores.    On  the  contrary,  in    verb  to  which  the  nominative  of  any  certain 
the  alloy  of  silver  with  copper,  a  kind  of    person  cannot  be  prefixed ;  or,  as  others  ' 
rarefaction   is   produced,  such   that   the     define  it,  a  verb  destitute  of  tl^e  two  first 
volome  of  the  mixture  is  laf)ger  than  the    and  primary  persons. 
sam    of  the  volumes  of  the  two  bodies,        IMPETIGENES,  in  medicine,  descrip- 
previous  to  foiion.  tlve  of  those  disorders  which,  from  a  gene- 

IMPERATIVE,  one  of  the  moods  of  a    ral  bsd  habU,  manifest  tliemsdves  princi- 
verb,  used  when  we  would  command,  en-    pally  by  disfiguring  the  skin  and  exteraal 
treat,  or  advise:  thus,  g«,  rtmdy  take  pUfff    parts  of  the  body. 
he  mdfoUed^  are   imperatives   in  oar  hm-        IMPETUS,  in  mechanics,  the  force  witli 
gnage.  which  one  body  impels  or  strikes  another. 

IMPERATORIA,  in  botany,  a  genus  of       IMPLEAD,   to  sue   or   prosecute  by 
the  Peutandria  Digynia  chHS  and  order.    eonrM  of  law. 

Natural  order  of  Umbellate,  or  UmbelU-        IMPLICATION,  ui  law,  it  where  the 
ferm.    Eaaential  character :  fiHit  roundish,    law  implies  something  that  is  not  declared 
compreMed,  gibbose  in  the  middle,  sur*    betweta  parties  in  their  deeds  and  agree- 
rounded  by  a  margin ;  petab  inflex,  emar-    ments,  and  when  our  law  gives  any  thing  to 
ginate.    Ther^  is  but  one  species,  vis.  I.    a  man,  it  gives  by  implication  whatever  is . 
ostmtlihim,  master-wort,  tlie  root  of  which    necessary  for  enjoying  it«    An  implied  con- 
is  thick,  running  obliquely  in  the  ground ;  it    tract  is  socb,  where  the  terms  of  agreement 
is  fleshy,  aromatic,  and  has  a  strong  acrid    are  not  expressly  set  forth  in  words,  but  are 
taste,  biting  the  tongue  and  mouth;  the    sucli  as  reason  and  jnstice  dictate,  and 
leaves  arise  immediately  from  the  root,  hav-    which  therefore  the  law  presumes  that  every 
ing  fi>ot-8ta]ks  seven  inches  long,  divided    man  undertakes  to  perform.,  Estates  often 
into  three  very  short  ones  at  the  top,  each    arise  by  implication  in  a  will,and  sometimes 
sustaining  a  trilobate  leaf,  indented  on  the    in  a  deed ;  but  they  are  more  readily  im- 
border  \  Ute  foot-stalks  are  deeply  channel-    plied  in  die  former  than  in  the  latter  in 
ed,  and  when  broken  emit  a  rank  odour ;    which  the  words  mint  be  more  strict, 
the  flower  stalks  rise  two  feet  higli,  dividing        IMPONDERABLE    tuWunm.      See 
into  two  or  three  branches,  each  terminated    St;  nsTA nc es,.  impomlenUe, 
by  a  pretty  large  umbel  of  white  flowers,        IMPORTATION,  tlie  act  of  bringing 
whose  petab  are  ^plit^  these  are  succeeded    goods  into  a  country  from  foreign  parts, 
by  ovsl  compressed  seed«,  resembling  those    It  has  generally  been  considered,  tliat  for 
of  dtU,  but  larger.    Linmeus  observes,  that    any  country  to  carry  on  a  profitable  trade, 
the  floral  leaves  are  opposite,  that  there  is    it  is  necessary  that  the  value  of  the  gtKKis 
a  petiolary,   membruimceous,   ventricose,    sent  out  of  it  should  be  greater  than  that 
stipale,  one  within  another.    It  is  a  native    of  tlie  articles  imported :  tliis,  however,  is  a 
of  many  parts  of  the  Alps,  Austria,  S>ria,    very  erroneous  axiom,  onlcus  it  is  under- 
Tyrol,  Silesia,  and  Danphme.  stood  with  great  limitations.    All  articles 

•IMPERFECT,  something  that  is  defec-  of  merchandise,  imported  mei^ely  for  re- 
tive,  or  that  wants  some  of  the  properties  exportation,  and  also  sadi  as  are  used  or 
fooad  in  other  beings  of  the  same  kind :  worked  up  in  our  own  mannfiictiirps,  are 
'  thus  mosses  are  called  imperfect  plants,  be-  far  from  being  hurtful  to  onr  commerce,  ted 
csose  ahnott  all  the  parts  of  frortification  may  even,  in  many  respects,  be  deemed  of 
are  wantin|  hi  then;  and  for  the  like  reaseo    equal  profit  with  our  own  native  commodi- 
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lies.  It  it  therefore  an  ezcen  of  tnch  im- 
portations alone,  as  are  either  for  mere 
linmry,  or  mere  necessity,  or  for  both  toge. 
ther,  which  is  disadvantageous  tg  the  ooon- 
try,  and  not  such  importations  as,  like 
many  of  ours,  consist  of  raw  silk,  Spanish 
wool,  cotton  wool,  and  yam,  mohair,  flax 
and  hemp,  oils,  potash,  dyeing  stuffs,  naval 
stores,  &c.  either  used  in  our  ship-buildingi 
or  worked  up  in  our  manofiictures,  a  princi- 
pal part  of  whidi  are  for  exportation:  nei- 
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ther  can  our  importetiofM  of  East  Iia 
goods  and  colonial  produce,  wUeh  m 
chiefly  designed  to  be  afterwards  ezporfei 
be  deemed  uaprofi table,  but  are,  os  6r 
contrary,  some  of  the  most  looitir 
branches  of  our  Ibreigii  trade.  The  fot\> 
ing  statement  of  the  total  value  of  the « 
ports  of  England,  in  tbe  year  1554,  fit 
Dishes  a  good  comparison  with  tbear  pma 
magnitadr.  | 


Fine  cloths,  at  6L  per  doth,  which,  with  the  customs, 

cometo ll,OS3  IS    0 

397j  Hundred  weight  of  wax,  at  40s.  per  hundred  weight, 

which,  with  the  customs,  come  to B15    7    5 

1829}  Tods  of  wine,  at  40s.  per  ton,  which,  with  the  ciis; 

toms,  cometo. 5,841  19    0 

Linen  doth,  mercery,  grocery,  and  all  other  wares       2^,945    6  10 
On  which  the  customs  were 985  18    5 

\ . ^_^ 

Total 38*970    S    6 


At  this  period,  and  for  a  long  time  after, 
foreigners  were  the  principal  importers  of 
goods'in  this  country ;  and  as  it  was  thought 
that  many  of  them,  alter  disposing  of  their 
merchandise  here,  returned  with  the  vahie 
in  money  to  their  own  country,  wiiicb  was 
deemed  a  serious  injury,  many  laws  were 
made  against  cartying  oat\of  tlie  realm  any 
gold  or  silver,  either  in  coin,  plate,  or  bul- 
lion ;  and  merrhant  strangers  were  com- 
pelled to  give  security  that  titey  woufd  lay 
out  all  the  money  they  received  for  the 
wares  they  imported,  in  EAgUsh  merdian- 
diie  to  be  exported,  lliese  injudidous 
restrictions  have  been  long  since  done 
away,  and,  excepting  the  prohibition  of 
aome  foreign  manufactures,  the  import 
trade  of  tliis  country  is  probably  as  free  as 
the  regnUtions  necessary  to  secure  the  pay- 
ment of  heavy  duties  on  almost  every  arti- 
de  of  trade  will  admit  Total  official  va- 
lue of  tlie  imports  of  Great  Brilam  in  tlie 
year  1800. 

a£.  f.  d. 

Port  of  London  ...  18,843,172    f  10 
Hie  Out  Ports 9,514,64«  11  10 

England 2^8,357,814  14    8 

Vcothmd  g,eig,790  11    8 

30,570,605    g     4 
■     r    ■ 
In  1801  -6:32,795,556 

1802  31,441,318 

1803  27,992,464 

^180i  29,^1,490 

*1805  30,344,628 

>806  28,835,907 

li07  29,656,330 


These  sums  are  the  official  Taloe  of  roo4 
imported,  wliich  Is  very  difierent  fnm  tkf 
real  value ;  as  an  instance  vrhjch  majxm 
fbr  every  case,  the  official  Talue  of  the  i» 
ports  for  1807,  29,556^0/.  ;  but  tbe  ra/ 
value,  according  to  tfie  aveivge  of  the  hrt 
three  years,  is  53,500,9901. 

IMPOSTHUMC,  a  coUecfioo  ofnasur 
or  pus  in  any  part  of  tbe  body,  either  ova; 
to  previous  inflammation  o^  the  part,  ori 
translation  of  it  from  some  otider  part. 

IMPOSSIBLE   ront^^   in  algebia.    T« 
discover  how  many  impossible  r90t»  sir 
contained  in  any  proposed  equarioo,  Sir 
I.  Newton  gave  this  mie  in  his  algebia,  ve. 
Constilote  a  series  of  fracti'oas,  whose  dem^ 
minators  are  the  series  of  natural  nanben, 
1,  2,  3,  4»,5,  &c.  continued  to  the  oonikr 
showing  the  index  or  exponent  of  the  Intb- 
est  term  of  tlie  equations,  and  thdr  aoise- 
rators  the  same  series  of  nnmbers  m  the 
contrary  order;  and  divide  each  of  thoc 
fractions  by  that  next  before  it,  and  ptsce 
the    resulting    quotients    over  (he  wier- 
mediate   terms   of    the  equation ;    iho 
under   each   of  tlie  intei  aiediate  termi, 
if  its  square  multiplied    by  the  frtctioa 
over  it,  be  greater  than  tlie  product  of  (be 
terms  on  each  side  of  it,  pbpe  tbe  tign  -h  i 
but  if  not,  the  sign  —  ;  and  nuder  tbe  tint 
and  last  term  place  the  sign +.    Tlieawifl 
the  equation  have  as  many  iamfftiary  nwtt 
as  there  are  changes  of  the  underwritWi 
signs  from  +  to  — ,  and  from  —  to  -f .  ^ 
for  the  equation  ar'—  4  a*  +  4  x  —  6 = ^^ 
the  scries  of  fractions  is  Mi  1  =  «**"  ** 
second,  divided  by  the  fint,  give#  ioij,^ 
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tli«  third  divided  by  the  leoond  givei  \  alM  •,  and  letraedly  been  shown  by  Sir  MichMl 

hence  these  quotientSy  placed  over  the  m-  Forster,«that  the  practice  of  impressfaigy 

tennediate  tetms,  the  whole  will   stand  and  granting  power  to  tiie  Admiralty  for 

thns :  ^*t  purpose,  ia  of  very  andeot  date,  and 

1  j  has  been  onifonnly  continoed,  by  a  regular 

X*  —  4a^'^-4x  —  6.  series  of  precedents,  to  the  present  tinie^ 

-f-        -4~     —     4~  whence  he  concludes  it  to  be  part  of  tha 

Now  because  the  square  of  the  second  coOimon  law.  The  difficulty  arises  from 
term,  multiplied  by  its  superscribed  frac-  hence,  that  no  statute  has  expressly  da- 
tioo,  is  ^  or*,  which  is  greater  than  4  .t*,  dared  this  power  to  be  m  the  crown, 
the  product  of  the  two  adjacent  terms,  thooj[;h  many  of  them  very  strongly  imply  it. 
therefore  the  sign  -f-  is  set  below  the  se-  The  statute  ft  Richard  II.  c.  4,  speaks  of 
oond  term  i  and  because  the  square  of  the  mariners  being  arrested  and  retained  for  . 
third  term,  multiplied  by  its  over  written  the  King's  service,  as  of  atlung  welliaiown 
fraction,  is  ^  x',  which  is  leu  than  94  *%  and  practised  without  dispute,  and  provides 
the  product  of  the  terms  on  each  side  of  it ;  a  remedy  against  their  running  away.  By 
therefore  the  sign  —  is  placed  under  that  statute  2  and  S  Philip  and  Mary  c.  16,  if 
term ;  also  the  sign  -4-  is  b®^  under  the  first  any  waterman  who  uses  the  river  Thames, 
and  last  terms.  Hence  the  two  changes  of  shall  liide  himself  during  the  execution  of 
the  underwritten  signs  +  -f*  —  +»  ^®  ^°^  ^''y  commission  for  pressing  for  the  King's 
from  -f-  to  — » and  the  other  from  —  to  4-)  aervice,  he  is  liable  to  heavy  penalties.  By 
show  tiiat  the  iriven  equation  has  two  impos-  statute  5  Elizabeth,  c.  6,  no  ^erman  shall 
isible  roots.  When  two  or  more  terms  are  be  taken  by  theQoeen'scommission  to  serve 
wanting  together,  undef  the  place  of  the  as  a  mariner^  but  the  commission  shall  be 
first  of  the  deficient  terms  write  the  sign  —  first  brought,  to  two  jnstices  of  the  peace 
nnder  the  second  the  sign  4~>  under  the  inhabiting  near  the  sea  coast  where  the  ma- 
third  — ,  and  so  on,  always  varying  the  riners  are  to  be  taken,  to  the  intent  that 
signs,  except  that  under  the  last  of  the  defi-  the  justices  may  choose  out,  and  return 
dent  terms  must  always  be  set  the  sign  -f-y  such  a  number  of  able  bodied  men  as  in  the 
when  the  adjacent  terms  on  both  sides  of  commission  are  contained  to  serve  her 
the  defident  terms  have  contiaiy  signs.  Majesty.  And  by  statute  7  and  8  William, 
As  in  the  equation.  cSi-,  S  Anne,  c.  6 ;  4  and  5  Anne,  c  19 ; 
x^  +  <"^  4  4  <^  +  **  =  ^»  13  George  II.  c.  17,  especial*  protections 
4~  4"  "^"4"  —  "h  are  allowed  to  seamen  in  particular  circum- 
Whicfa  has  four  imaginary  roots.  stancps,  to  prevent  them  from  bemg  im- 

IMPOSTS,  in  architecture,  the  capitals  pressed.  All  which  do  most  evidently  imply 
of  pillars^  or  pilasters,  which  support  arches,  a  power  of  impressmg  to  reside  somewhere ; 
Ah  impost,  sometimes  called  chaptrel,  is  a  and  if  any  where,  it  must,'  from  the  spirit  of 
sort  of  a  pKnth,  or  little  comiche,  whif!9  our  constitution,  as  well  as  from  the  fr«- 
crowiM  a  pier,  and  supports  the  first  stone  quent  mention  of  tlie  king's  commiarion, 
^ence'an  arch  or  vanlt  commences.  The  reside  in  the  crown  alone.  The  Liverymen 
imposts  are  conformable  to  their  proper  of  iiondon  chum  an  exemption  from  b*- 
orders.  TheTuscan  has  only  a  plmth;  the  ing  pressed ;  but  by  a  hte  decision  of  the 
Doric  has  two  laces  crovmed ;  Ihe  Ionic,  a  Court  of  King's  Bench,  this  exemption  is 
larmier,  or  crovm  over  the  two  &ces,  and  denied.  Landmen,  entering  into  the  mer- 
its mouldings  may  be  carved ;  the  Cerin-  chant  service,  and  apprentices,  are  ex- 
thian  and  Composite  have  a  larmier,  fiiexe,  empt  for  two  years  from  the  impress,. and 
and  other  moulding  See  AttCHiTEcruRit.  all  apprentices  to  the  sea-service^  under 

IMPOTENCY,  intheccclesiasacallaw,  eighteen. 
signifiea  an  inability  ^f  generation,  or  pro-        IxMPKESSION  denotes  the  edition  of 

parting  the  spedes,  whidi  is  a  cause  of  a   book,   regarding   the   mechanical  part 

divorce  a  tmcaleiiM/rifMOim,  as  being  mere-  only;  vriiereas  edition,  besides  this,  takes 

]y  void,  and  therefore  needs  only  a  sentence  in  the  care  of  the  editor,  who  corrected  or 

declaratory  of  its  being  so.  anemented  the  copy,  adding  notes,  &c.  to 

IMPRESSING   aiai.      The  power  of  render  the  work  more  usefiiL 
impressing  seamen  for  the  sea-service,  by        IMPRISONMENT,  is  the  restraint  ef 

the  King's  Commigsion,  has  been  a  nsatter  a  man's  liberty  under  the  custody  of  ano- 

of  some  dispute,  and  submitted  to  with  tber,  and  extends  not  only  toa  gaol,  but  an 

great  rduecanoa,  though  iC  haa  very  clearly  house,  stocks,  or  vrhcre  a  man  is  hdd  'm  the 
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ilieet,  or  soy  otber  plaoe;  for,  m  all  theie  tree,  obMrriog  to  slope  it  off  doie  ft  C 

csMt  the  party  to  mtraiiied  is  said  to  be  a  slock;  and  if  at  tfais  Cioae  jom  cover  H 

priioner,  so  long  as  he  iMtb  not  bis  liberty  joined  parts  with  ireah  grnfting-elBy,  it  « 

fiieely  to  go  aboat  lus  boainess,  as  at  other  be  of  great  service  to  the  ^rafL 

times.    None  shall  be  imprisoned  bnt  by  IN  AUTER  DROIT,  in  nnothef^ 


the  lawful  judgment  of  bis  peers,  or  by  the  as  where  execotOKa  or  sidmhosliatmi  m 

kw  of  the  land.  for  a  debt  or  doty.  Sec,  of  the  testalor« 

IMPROPRIATION,    is    properly   so  intestate, 
called,  when  a-  benefice  ecclesiastical  is  in        INCEST,  is  tfie   €»n»l  knowto^e  t 

tibe  huids  of  a  layman,  and  appropriation  pernns  within  the    I^eriticnl   dorses  « 

when  in  the  hands  of  a  bishop,  college,  or  kindred.    These   by  oar  hiw,  are  totili 

Migioos  boose,   thoa|h  sometimes   these  prohibited  to  marry  with  each  other;  mi 

terms  are  confoonded.    It  is  said  there  are  sentence  of  divoree  in  aoch  caae,  it  osb 

three  thousand  eight  hundred  and  forty-fire  declaratory  of  the  ille«aUty  of  the  vmrriage, 

impropriations  in  England.  for  the  marriage  itself  is  roid,  «^  iaitfft 


IMPULSE,  in  mechanics,  the  single  and        INCH,  a  well  known  nieasore  of  lesgA . 

instantaneous  action  or  force  by  which  a  being  the  twelfth  part  of  a  Ibot^  and  e^ 

body  B  impelled,  in  contradistinction  to  to  three  barley-corns  in  Icngtiu    See  Mea* 

tiie  application  of  continued  forces.  sube. 

INACCCESSIBLE,  something  that  can-        Inch  tfaduiUy  or  sale  by  hicb  ofcaaSt 

not  be  come  at,  or  approached,  by  reaion  See  Candle. 

of  intenrenfaig  obstacles,  as  a  river,  rock,        INCHASING.     See  Emcbasino. 
&c.    It   is   chiefly   nsed  in  speaking  of        INCIDENCE,    in   mechanics,  deootn 

heights  pnd  distances.    See  Surveying.  the  direction  in  which  one  body  strikes « 

INARCHING,  in  gardening,  is  a  method  another.    See  Mbcham icr  and  Orrta. 
of  grafting,  commonly  called  grafting  by        It  is  demonstrated  tlmt  the  angle  of  im> 

approiich,  and  is  used  when  the  stock  in-  dence  is  equal  to'  tiie  angle  of  rcflectM^ 

tended  to  graft  on,  and  the   tree  fiom  and  that  they  both  He  in  the  same  phK 

whidi  the  ^aft  is  to  be  taken,  stand  so  Hmt  the  smes  of  the  anglea  of  imsdesa 

near,  or  can  be  bnmght  so  near,  that  they  and  refiraction  are  to  each  other,  eHhent- 

may  be  joined  together.    The  method  of  eorately  or  nearly,  in  a  giren  or  ooortal 

performing  it,  is  as  follows:  take  the  branch  ratio:  that  ftom  air  to  glass,  the  sine  if  ih 

yon  would  Inarch,  and  having  fitted  it  to  angle  of  inddence  is  to  the  sine  efik 

that  part  of  the  stock  where  you  intend  angle  of  refiraction  as  14.9. 
to  join  it,  pare  away  the  rind  and  wood  on        INCIDENT,  signifies  a  tfahug  neuiaijr 

one  side,    about  three  inches  in  length,  depending  upon  another  as  more  puofd 

After  the  same  manner  cot  the  stock  or  For  example,  a  court  boroo,  isaniaciM 

btanch  in  the  place  where  the  graft  is  to  to  a  manor,  and  a  covrt  of  pyopoaderft 

be  united,  so  that  the  rind  of  both  may  >j^&ir,  so  insepaiably  that  they  csMOtW 

join  equally  together;   then  cat  a  little  severed  by  grant, 
tongne  upwards  in  the  graft,  and  make  a        INCINERATION,  in  clienuftiy,i  ton 

notch  in  the  stock  to  admit  it;  so  that  applied  to  the  bnining of vegetsMetftrt^ 

when  they  are  joined,  the  tongne  will  pre-  sake  of  then*  ashes:  it  is  usimlly  nfentdlt 

rent  tbeir  slipping,  and  the  gnSft  will  more  the  baraing  of  kelp  on  the  eoash  ftr  mk- 

closely  unite  with  the  stock.     Having  thus  ing  mineral  alkali 
pfau:ed  them  exactly  together,  tie  them        INCLINATION^  Is  a  wont  fie^K^ 

with  some  bass,  or  other  soft  tying;  then  nsed  by  mathematicians,  and significi  (ke 

cover  the  place  with  grafting  day,  to  pre.  mutual  approach,  tendency  or  l^""*** 

vent  the  air  fi-om  entering  to  dry  the  wound,  two  lines,  or  two    pfames  temnli^ 

or  the  wet  fivm  getting  in  to  rot  the  stock :  other,  so  as  to  make  an  angle.  IncKnttioBn 

you  should  also  fix  a  stake  in  the  ground,  a  right  line  to  a  plane,  h  the  acota  m^ 

to  which  that  part  of  the  siock,  together  which  tlmt  line  makes  with  anollMr  ri|M 

with  the  graft,  should  be  ftstened,  to  pre*  line  drawn  in  the  plane  through  ^P^ 

rent,  the  wind  ftom  breakmg  them  asunder,  where  the  mdined  Nne  mteneetB  U,  1* 

which  is  often  the  case,  when  this  precan-  through  the  point  where  it  h  ah*  cat  i^ 

tion  is  not  observed.   .  In  thh  manner  they  a  petpendicntor  drawn  from  vy  p0*>*  f 


are  to  remain  about  four  months,  in  which  the  mcfined  plane.  IneKnstisa  of  (ken'' 
time  they  will  be  sufficiently  united,  and  of  the  earth,  b  tfie  ai^e  which  it  v^ 
the  graft  may  then  be  cot  from  the  mother    withtheptaneof  theeeliptic;^^'^'^ 
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bawf  the  fkmm  rf  theeHWi-  pwt  of  tlie  Imu  for  tlie  ye»  1708, 1799, 

t»r  and  ecliptic.    lodinetion  of  a  plnet,  end  1800,  was  cheifed  on  tlie  prodoce  of 

m  an  aadi  of  the  circle  ^  iocliiiatioiif  com-  the  tax ;  hot  it  being  a  tax  which  from  i^ 

prelfeended  between  the  ecliptic  and  the  commenoement  had  been  Tery  nnpopalar, 

plane  of  a  planet  in  iu  orbiL     See  ArrEo-  both  from  its  weight  and  the  ditcloeore  of 

MOMY.  the  circnmatances  of  indindualt  with  which 

INCXINED  pUmif  hi  meehanict,  one  it  was  attended,  it  was  repealed  m  Aprili 

that  Biakes  an  obliqne  angle  with  the  hori-  180f ,  and  the  charges  apon  it  transferred  lo 

aan.     If  a  force,  with  a  given  direction,  the  Consolidated  F^nd. 

aopporiB  a  weight  upon  an  mclined  phae ;  In*  180S  the  income  tax  was  revived,  with 

that  force  is  to  the  weight,  as  the  sine  of  some  alterations  m  the  mode  of  ooUectinf 

the  hiclination  of  the  phme  to  the  sine  of  it,  under  the  ttUe  of  the  property  tax:  the 

the  aagle  whichis  made  by  the  line  m  which  rate  at  which  it  was  now  imposedwasS 

the  force  acts,  and  the  line  perpendicular  to  per  cent,  on  all  incomes  above  150/.  per 

the  ptene.    See  MacHAiiict.  ammm,  and  leaser  proportions  on  inoomcf 

INCLOSURES.    Any  person  who  shall  between  that  amoont  and  601.  per  auram. 

wiUhlly  or  malicioaaly  demolish,  poll  down,  In  1805  it  was  increased  to  6}  per  cent; 

or  otfaerwipe  deetroy  or  damage,  any  fence  «>d  in  1806  it  was  raised  to  the  orifmil 

raised  or  made  for  dividfa^  or  inclosing  any  nf  at  which  it  had  been  imposed,  or  10 

coBUBon,  w«te,orother  l8nds,in  pnnuance  per  cent.,  while  the  scale  of  lesser  rates  wis 

of  aay  act  oi  parliament,  or  shall  cause  or  made  to  comprehend  all  income*  amounting 

pioeaie  the  same  to  be  done,  shall  be  guilty  to  50i.  per  annum.    By  this  means,  and  by 

of  felony,  and  truwported  for  seven  years,  deducting  th^  tax  on  the  dividends  of  the 

ProeecotioB  to  be  commenced  m  eighteen  public  fends  at  the  Bank,  and  abolisUng 

months  after  the  offence  committed.  most  of  the  fermer  abatements  and  exemp- 

INCOMBUSTIBLE,    someUnng    thit  tiona,  the  sum  raised  by  it  has  been  consi- 

cannot  be  burnt,  or  consumed   by  fira  deiably  augmented,  the  estimated  produce 

Authors  talk  mnch  of.  an  incombustible  bemg  as  foUovn : 

oloth,  aaade  of  the  asbestns.    See  Aibm-  1804  at  It.  k  the  pound  df  4,650,000 

^^COMBUSTIBLES     mm^iM.      See        ^^^  •^  ^''  ^  ***** 5,937,300 

IS  COME  fojr,  a  direct  contribution  of  a  An  incoflse  tax,  if  It  could  be  so  regulated 

certain  proportion  of  the  annual  gains  pf  at  to  bear  a  just  proportion  to  the  (USerent 

individoah  for  the  public  service,  which  has  modes  hi  which  the  incomes  of  individnah 

reeaally  beeouMaa  lasportant  braach  of  the  arise,  and  did  not  extend  to  such  umounta 

revcoue  of  Great  Britain*  An  attempt  was  of  income  as  are  absolutely  necessary  for 

made  in  1709  to  levy  a  tax  of  this  descrip-  subsistence,  would  become  the  meet  equi- 

tion;  but  it  proved  very  unproductive,  and  table,  as  well  as  the  most  prodnctive  modu 

therefore  was  disoootuiued.    Towards  the  of  taxation. 

end  of  the  year  1798,  Mr.  Pitt  proposed,  in  INCOMMENSURABLE,  a  term  in  geo- 

heu  of  the  additfonal  assessed  taxes,  a  gene-  awtry,  used  where  two  ImA,  when  compar- 

lal  tax  OB  mpoBM,  whether  arising  feom  ed  ta  each  other,  have  no  comaaon  flMamre^ 

land,  personal  property,  or  from  any  pro-  how  small  soever,  that  will  exactly  mrasuia 

fessiou,  office,  trade,  or  other  emplojrnieBt.  them  both.    And  m  general  two  qnantitioi 

Hm  act  was  pasted  9th  January,  1799;  and  are  said  to  be  hicorainensurable,  when  ao 

the  duties  impoeed  by  it  were,  tea  per  cent  third  quantity  can  be  found  ^that  is  an  al^ 

on  all  mcomca  of  tOOL  per  annum  and  up-  |quot  part  of  both.    Such  are  the  dia^oanl 

wanh, and  leaser pfoportioos  on iucomes  be-  and  side  of  a  square;  for  though  each  of 

tween  that  amount  and  601.  peraBnum,which  those  lines  have  infinite  aliquot  parts,  as  dm 

paid  a  OBo-hnadred-and' twentieth  part,  or  half,  the  third,  &c.  yet  not  any  part  of  the 

tsBshillings  peraaBum:  iacoaies  below  601.  oae,  be  it  ever  so  little,  caa  poasihly  asea- 

a  year  were  wholly  exeaspL    The  great  sure  the  other,  as  is  demonstrated  hi  prop, 

oliject  of  this  tax  uraa,  to  ra»b  a  consider-  117.  lib.  x.  of  Euclid, 

able  proportioa  of  the  public  sappliea  wi^m  Inoommbmsorablb  mmmhen  are  such  m 

Iheysar,  aad  to  liquidate  within  a  short  have  no  common  divisor  that  witt  divide 

tfaae  what  might  be  ferther  nhed  by  loaa;  them  hoth  equally, 

with  the  latter  view  the  payment  of  the  ja-  INCOMPLETE,  ia  botany.a  term  isaA 

lMiit»  aad  ledamplioB  of  the  c^tal»  of  tb  denote  the  sixteenth 
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*'  tnetliodiu  calyciiw,**  cooMiting  of  planti  equality  the  ndct  for  perfemiiig  the  prirtri- 

whose  flowers  want  either  the  calyx  or  pal  operations  of  fiozioosare  iminf  rii  itfSy 

petals.  deduced.  That  I  any  give  the  wtrndmr^"  eoo- 

INCORPORATION,  power  ^.    Tothe  thinn  be/*  a  Bsore  perfect  idea  of  tbemrm^ 

erection  of  any  corpomtion  the  King*s  con-  of  this  method :  nippooe  the  aUariiaa-i   of  a 

sent  is  necessary,  either  inq>liedly  or  ex-  curve  be  divided  into  any  nomber  at  equal 

piesily  g;iven :  Uie  King's  implied  consent  parts»  each  part  of  wfaidi  is  called  tbe  in- 

is  to  be  fomid  in  corporations  vrhicfa  exist  ^rement  of  the  abidssa,  and  imaisiBie   so 

by  force  of  the  common  law,  to  which  our  many  parallelograms  to  be  erected  tiiereoo, 

former  kin^s  aie  supposed  to  have  given  either  drcitmscribing  the  carrilmeal  figure, 

tlieir concnrrenre;  of  thissort are  all  biAops,  or  inscribed  in  it ;  then  the  ^admg  the  sum 

parsons,  vicarSi  churchwardens,  and  some  of  all  these  paraUelograms  is  tbe  basHiies^  of 

others,  who  by  common  law  have  ever  been  the  method  of  increments,  fiat  if  tiie  pant 

held  to  have  been  corporations  by  virtue  of  of  the  abscissa  be  taken  infinitely  anrall, 

their  office.    AnoHier  metliod  of  implied  tJien  these  parallelograma  dcgeneimte  inta 

consent  is  with  regard  to  all  corporations  by  the  curve ;  mid  then  it  is  the  baatneaa  of  the 

^yrescription ;  such  as  the  city  of  London,  method  effluxions  to  find  the  aom  oftdl,  or 

and  many  others,  which  have  existed  as  tiie'area  of  the  curve.    So  that  the  method 

corporations   for    time   immemorial ;   Ibr  ofinerements  finds  the  sum  of  any  nomber 

though  the  members  thereof  can  show  no  of  finite  quantities ;  and    the   nHstfaod  ot 

legal  charter  of  incorporation,  yet  m  cases  fluxions  the  sum  of  any  infinite  Dumber  of 

of  such  high  antiquity  the  law  presumes  infinilely  small  ones:  and  this  ia  tbe  easeotol 

there  once  was  one,  and  that  by  variety  of  diflerence  between  these  tvro  methods.'' 
accidents,  which  a  length  of  time  may  pro-        Agam :  ^  There  is  such  a  near  relation  be- 

dnce,  the  charter  is  lost  or  destroyed.  The  tweeo  tlie  method  of  fluxiona  and  tiiat  of 

methods  by  which  the  Ring's  consent  is  ex-  Increments,  that  many  of  the  mlea  Ibr  the 

prenly  given  are  either  by  act  of  parliament  ene,  with  little  variation,  serve  ako  Ibr  the 

or  charter ;  but  the  immedhite  creative  act  Is  other.  And  here,  as  m  the  method  of  llnxions, 

nmally  perlbrmed  by  the  King  alone^  in  some  questions  may  be  solved,  and  the  in- 

virtue  of  his  royal  prerogative.    See  further  tegrals  found,  infinite  terms ;    whilst  in 

Joint  Stoce.  others  we  are  forced  to  have  reconrae  to  ixi- 

INCREMENT,  is  the  small  increase  of  finite  series  for  a  solution.    And  the  liks 

a  variable  quantity.  Sir  Isaac  Newton  calls  difficulties  will  occur  in  the  method  of  in- 

these  increases  *'  moments,"  and  observes,  crements,  as  usually  happen  in  flnzioos. 

that  they  are  proportionai  to  the  velocity  For  vrlubt  some  fluxionary  quantitiea  have 

or  rate  of  increase  of  the  flowing  or  variable  no  fluents,  but  what  are  expressed  by  «e- 

qoantities,  in  an  indefinitely  small  time,  ries,  so  some  increments  have  no  ntegrali 

The  notation  of  mcrement  is  diflerent  by  but  what  faifinite  series  afibrd;  which  will 

different  authors.     The  method  of  uicre-  often,  as  in  fluxions,  diverge  and  become 

roentSy  is  a  branch  of  analytics,  in  which  a  useless."    By  means  of  the  method  of  in- 

calcalas  is  founded  on  the  properties  of  crements,  many  curious  and  useful  problems 

successive  vidnes  of  variable  quantities,  and  are  easily  resolved,  wliich  scarcely  adorit  of 

their  differences,  or  increments.  It  is  nearly  a  solution  in  any  other  vray.    As,  suppose 

Allied  to  the  doctrine  of  fluxions,  and,  in  several  series  of  quantities  l>e  given,  whose 

truth,  arises  out  of  it.    Of  the  latter  tli^  terms  are  all  formed  according  to  some 

great  Newton  was  tiie  inventor ;  of  the  for^  certam  law  which  is  given;  the  method  of 

mer  we  have  different  treatises  by  Dr.  Tay-  increment^  will  find  out  a  general  series. 

lor,  Mr.  Emerson,  and  others.     We  shall  which  comprehends  all  particnhurcaies,  and 

give  Mr.  Emerson's  observations  on  the  firom  which  all  of  that  kind  may  be  firand. 

distinction  l»etween  the  method  of  lucre-  Tbe  method  of  increments  is  also  of  great 

ments  and  fluxions.    **  From  the  niethod  of  use  in  finding  any  term  of  a  series  pro- 

increments,"  he  says,  ^  the  principal  fbnn-  posed :  for  the  law  l>emg  given  hj  which 

dation  of  the  method  of  fluxions  may  ba  tbe  terms  are  formed,  by  means  of  thii  ge- 

easily  derived;  for,  as  in  tbe  method  of  in-  neral  law  the  method  of  increments  will 

crements,  the  increment  may  be  of  any  help  us  to  tliis  term,  either  exprened  iiv 

magnitude,  so  in  the  method  of  fluxions,  it '  finite  quantities,  or  by  an  infinite  Mries. 

must  be  supposed  infinitely  small ;  whence  Another  os^  of  the  method  of  incremeats  is 

all  precedmg  and  successive  values  of  the  to  find  the  sun  of  series,  which  it  will  often 

«erUhl«.  quantity  will  be  equal,  from  which  do  m  fiiiite  taims.    And  when  the  mm  of  a 
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series   cumot  be  had  in  finite  ternif,  we  dented  or  cot  nnerenly,  or  in  and  out,  on' 

naost  have  recoune  to  infinite  series;  for  the  top  or  sidot  answerable  to  another 

the   iatefial  being  expressed  by  such  a  writing  that  likewise  compreiiends  the  same 
•erics,  the  snm  of  a  competent  nnmber  of    words.    Fonneriy  when  deeds  were  mora 

its  terns  will  giro  the  smn  of  the  series  re-  concise  than  at  present,  it  was  usoal  to 

quired.    This  is  equivalent  to  trantforming  write  both   parts  on  the  same  piece  of 

one  series  into  another^  conveigmg  qnicker :  parcfamenti  with  some  words  or  letters 

end  sometimes  a  rery  tew  terms  of  this  written  between  them,  throogh  which  the 

series  will  gire  ^  sam  of  the  series  sought,  parchment  was  cat,  either  in  a  straifht  or 

See  Emerson^  fficrements.  indented  hne,  in  such  a  manner  as  to  leare 

INCUBUS,  or  mght  man,  hi  siedicMie,  half  the  word  on  one  pajt,  and  half  on  the 

the  Bsme  of  a  disease  which  consists  in  a  other ;  and  tlits  custom  is  still  preserved  in 

apeanodic  contiaction  of  the  mnsdes  of  the  niaking  out  the  indentures  of  a  fioe.    But 

iMreastf  osoally  happening  ui  the  nieht,  and  st  last,  indenting  only  liath  come  into  use, 

etteoded  with  a  veiy  painfid  difficulty  of  without  cutting  Uirongh  any  letters  atall^ 

respirstion  and  great  anxiety.  ud  it  seems  at  present  to  serve  for  tittle 

INCUMBENT,  a  clerk  diligently  resi-  otiier  purpose,  tiian  to  give  name  to  tiie 

dent  oo  hie  benefice  with  cure ;  and  called  species  of  the  doed. 

iacombent  of  tiiat  church,  because  he  does  INDEPENDENTS,  or  Gohouiuti* 

or  ought  to  apply  himself  sedukwsly  to  dis-  on  austs,  ^i  cburdi  history,  a  sect  of  Pro. 

charge  tiie  duty  of  his  curs.  testant  Dissenters,  which  fint  made  its  an- 

INCURVATION  ^tkifofi^  Ugki,  pearaUce  in  HoUand  in  ti»  year  1616.    Mr. 

their  bending  out  of  a  rectilinear  or  straight  John  Robmson  appears  to  have  been  the 

coorse,  occasioned  by  refraction.  founder  of  this  sect    The  appellation  of 

INDEFENITE,    or   Inobtbrhinate,  uidependenta  was  appUed  to,  and  adopted 

that  which  hu  no  certain  bounds;  or  to  by  this  denomination  of  Christians,  (torn 

which  the  human  mind  cannot  affix  any.  their  maintauung  Ihat  all  Christain  congre. 

Des  Cartes  makes  use  of  tins  word  m  his  gationsare  so  many  independent  reUgiooa 

phUosophy  instead  of  infinite,  botii  m  num-  sodetiea,  having  a  right  to  be  governed  by 

ben  and  qnaatitiet,  to  signily  an  fmeos-  their  own  tews,  without  being  snbjeet  to 

ceivable  number,  or  a  nnmber  so  great  any  further  or  foreign  jurisdiction.     This 

that  an  unit  cannot  be  added  to  it;  and  a  term  was  publicly  acknowledged  la  the 

quantity  so  great  as  sot  to  be  capable  of  year  1644*  by  those  English  Dissenters 

any  addition.    Thus,  he  says,  tiie  stait  visi-  who  held  sunihur  scntunents  respectiog 

bte  and  invisibte  are  hi  nnmber  hidefinite ;  church  government  to  tiie  independente  te 

ud  not  as  tiie  andants  held  infinite;  and  Holland ;  but  on  account  of  tiie  ill  one  tint 

tkit  quantity  may  be  divided  mto  anfaide-  many  made  of  tiie  term,  by  a  pervenlon  of 

finite  nnmber  of  partly  not  sn  infinite  mm-  its  original  meaning  and  religioos  designs 

her.  tion,  the  English  Independente  renoonced 

iRDmam  b  also  used  ip  the  schoob  to  it,  and  adopted  that  of  Co^iegationalista, 

rigniiy  a  tUngtimthss  hot  one  extreme  ;fi>r  or  Congregational  Brethien.     The  tenq 

usiance,  a  Ime  drawn  fiross  any  point  and  udcpendent  is  still,  however,  applied  to 

extended  mfinitaly.  various  sects  of  Protestant  Dimenten,  and 

iMnxnaiTX,  in  graaunar,  is  sndeiatood  seeom Jnsdy  appOcaUe  to  •ifM?ft  sreiy  seel 

of  noons,  prooomM,  verbsy  participles^  ar.  of  nonoonfimniste  m  tiiis  conntiy. 

tides,  ite.  which  are  teft  m  an  sacertain  The  doctrines  of  the  ladepeadcute  ars 

iadetenaaiste  sense,  and  not  fixed  to  any  the  saaM  as  tiiose  of  the  Baowaitn.    ft 

paiticahtf  tiai^  thing,  or  odisr  dream*  Is  said  that  the  only  difierenea  between 

•tmoe.   these  sects  were,  that  tiie  Browaists  were 

INDENTED,  ia  heraldiyy  is  wfaeatiis  illiberal  m  iheir  views  coaoerafa«  otiwr 

oat4me  of  aa  oidiaaiy  is  notched  like  the  denomiaatioos,  vHiile  the  Independents  eo- 

teetkofasaw.  teitahied  enlarged  coaeeptlbBs  of  efaareh 

iMDimD  Aw^  ia  fiwtification,  the  saaie  consmnivioo,  and  allowed  thatotiierchnidiea 

with  what  the  Fkench^ngmeen  call  redeat;  though  difiereat  from  them  hi  pomte  of 

bsmgatreacbandpaispetrana^goatand  discipUne,  might  properly  be  called  Chria- 

fai,  like  the  teeth  ol  a  saw ;  and  Is  BMMih  tiaa  churches.    It  is,  however,  to  be  feaisd 

mediairregnter  fortification.  that  the  Independents,  prapariy  so  cdted. 

INDENTURE,  is  a  writing,  coateiateg  bdng  Galrinists  as  to  ^iiite  of  AiaTds 

a  eenveyaace  between  two  or  aMrO)  ia-  not  chtrisbvefylibcnaseatinisateesaeera. 
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iBg  Hm  gdtatfoii  of  those  who  ^iA^from  r«nnw  that  «  n  ~  r   »r 

tbein  in  most  of  theif  articles  ef  belief.    A  "'^^  '^"^^^  that  m  B  =  C,  or 

«pint  wliich  seems  to  be  a  natoral  effect  of  TTms  two  equations  of  a  lower 

the  creed  of  the  Ckneva  Reformer.    See  are  obtained.    If  these  b^  capable  of  fiir- 

BftowNiSTS  and  Prbsbyteriarb.  ther  decomposition,  we  may  aasniiB 

indeterminate',  in  general,  an  ap-'  mnltiples  n  and  p,  and  form  foar  eq 

peUatioo  given  to  whatever  is  not  certain,  »tiU  more  simple.    By  the  repeated 

Hxedf  and  limited ;  in  which  sense  it  is  the  cation  of  this  principle,  aa  hiji^er  ei 

fame  with  indeeoite.  admitting  of  divisors,  wiM  be  resolved  into 

Indeterminate  pntblm,  is  that  which  *>»»«  of  the  firrt  order,'thc  rnimber    cf 

Admits  of  many  different  solutions  and  an-  .^^ch  will  be  one  greater  than  tliat  a£ 

0we»,  called  also  an  onlimited  problem.  In  multiples  assumed.    For  eiamp&e,  ro" 

^ttcstions  of  this  kind  the  nnmber  of  im-  "« tJ>«  problem  at  first  given,  vku  to 

known  qnantitirs  concerned  is  greater  than  *"<>  rational  numbers,   the  difiermce 

«he  number  of  the  conditions  and  equations  *^«  •^"""^  ^^  ^»ch  shall  be  a  given  n 

ty  which  they  are  to  be  found ;  from  which  ^^'    Let  fte  given  number  be  the  prorfoet 

it  happens  that  generally  some>othcr  con-  ©^  a  and  6;  then  by  hypotlieais,  j^  —  f« 

ditions  or  quantities  are  assumed  to  supply  =■  «*»  bnt  these  compound  quasirities  ad- 

Ihe  de^ct,  which  being  taken  at  pleasure,  mit  of  an  easy  resolution,  for  or  -^  jr  x 

give  the  same  number  of  answers  as  vane-  x-— y  =  ax^.    If  therefore  we  aoppoee 
ties  in  those  assumptions.    If,  ibruostance,  .  »    .    .  * 

it  were  reqnved  to  find  the  valpe  of  two  «  +  y  =  «l<«,  we  sfaaU  obtiui  x— sr  =  - 

•qnare  numbers,  whose  difierence  is  equal  ^eie  m  is  arbitnuy,  and  if  rational,  x  and 

Id  0,  a  given  quantity.    Here  if  «» and  y»  «  „n,t  also  be  rational.    Hence  tlie 


y  must  also  be  rational.    Hence  tbe 

denote  the  squares  then  «>—y'  =  <i,  which  lution  of  these  two  equations  gives  the 
b  only  one  equation  for  findmg  two  quan-  values  of  x  and  y,  the  numbers  sooglit.  in 
titles.    Now  by  assuming  some  other  un-  m*a  +  h 

known (piantity  as  z  so  thatz  =  x-fy=    *«""•  o^«i  <^»^=     g^     »  ■»**  9  = 

4thesumoftberoot8;thenisx=:^^^for      ^ULllZ^  * 


x»  +  «ary+y'  =  «* 


INDEX,  in  anatomy,  the  saoM  with  &e 

fore  finger.    See  Fingers. 

Sjc'4-^'y=^'+'  Index,  in  arithmetic  and  algefara,-jhows 

X  s=    2*  +  ^ g'+g  to  wliat  power  any  quantity  is  involved,  md 

2x-|-2y        tsz.  is  otherwise  callfMl  exponent    See  £xvo- 

2^  + a      .^.  .      WENT. 


And  by  the  same  mode  y  =-— J--,.which        f-«.^  ^r  » » -^^-   »!..*  «i.:^  j 

'                          ^        tz  IMDEX ^ a logunlAm,  that  which  sfaowi 

Rre   the  two  roots  havmg  the  difference  of  how  many  pfau:es  the  absolute  nnmber, 

of  ^heir  squares  equal  to  a  given  quantity  belonging  to  a  logarithm,  dodi  eonsirt;  and 

a,  and  are  expressed  by  means  of  an  as-  ^  ^^t  nature  it  is,  whether  an  integer  or 

snmed  quantity  z\  so  that  there  will  be'  fraction.    Thus,  in  this kigaritfamf.5iS4fl, 

as  many  answers  to  the  question,  as  there  ^®  number  %  standing  on^  the  left  hand  of 

can  be  taken  values  of  the  indeterminate  ^^  V^^^^  >  called  the  index;  becaae  it 

quantity  2.  shows  that  the  absolute  number,  smsweriug 

Mr.  Leslie,  hi  the  transaetmna  of  the  ^  ^^  ""^^  logariAm,  eoansts  of  three 

Royal  Society  of  Edinburgh,  has  given  a  P^*^  •  ^®'  ^^  number  is  always  one  OMie 

paper  on  this  subject,  the  object  of  which  ^"^  ^^  "***«*•    ^^  ^«  Rhsolute  mmiber  be 

is  to  resolve  the  complicated  expressions  *  Action,  then  the  index  of  the  logaiithB 

wfaiefa  we  obtain  in  the  solution  of  indeter-  hath  a  negative  sign,  marked  thns  xl5f34ll. 

ninate  problem*,  into  simple  equations,  and  ^^  LocARiTHiit. 

thb  is  done  by  meins  of  a  principle,  wMch,  Index  9f  a  fflobe;  the  little  style  or  gao- 

thou^  extremely  snnple,  admits  of  a  very  ni<Mi»  which  being  fixed  on  the  pole  of  the 

extensive  application.    Let  A  x  B  hi  any  globe,  and  tommg  round  with  it,  ponfei 

compound    quantity    equal    to  another,  out  the  hours  upon  the  hour  circle.    Sm 

C  X  D,  and  let  m  be  any  rational  number  Olobb. 

assumed  at  pleasure ;  it  is  manifest  that,  INDIA  rub^.    See  Cootchoik:. 

tdihig equimultiples, AxmBsrCxuiD.  INDICATIVE,   in  grammar,    the  first 

If,  theiefiire,  wesapposethatAssmD^  it  Biood,or  nuuiner,orcoqjogatingavefh,bx 
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mtmm^Vf liBraiy deny, iw aik some-  tneey to tito libeitieft ind leeiirity^of i soIk* 

thiiif  .  j«ct,  or  commaiidi  a  matter  of  poblic  con* 

INOICTION*  in  cbronology,  a  cycle  of  ▼enieoce,  at  the  repairing  of  the  common 

IMeen  years.    See  Chronoloov.  streets  of  the  town,  &c,  every  disobedienca 

INDICTMENT,   is  a    \iTitten    acca*  of  such  statute  h  punishable,  not  only  at 

■atioa  of  one  or  more  persons,  of  a  crime  the  suit  of  the  party  grieved,  but  also  by 

•r  misdemeanor,  preferred  to,  and  pre-  way  of  indictment,  for  contempt  of  the  ata- 

nentad   on  oath  by,   a    grand  jnry.    An  tote,   unless  such  metliod  of  proceeding 

indictment  amy  be  found  on  tlie  oath  of  shall  manifestly  appear  to  be  excluded  by 

one  witnem  only,  unlem  it  be  lor  high  trea*  it.    Yet  if  the  party  offending,  have  been 

aon,  which  reqoirestwo  witneiscs.  And  on-  fined  in  an  action  brought  by  the  party  (at 

leas  in  any  instance  it  is  otherwise  specially  it  is  said  he  may  in  eveiy  action,  fordoing 

directed  by    acts    of    parliament     The  a  thing  prohibited  by  statate) ;  sndi  fine  is 

aheriff  of  every  eonnty  is  bound  to  re-  a  good  bar  to  the  indictment,  because  by 

turn  to  every  seasion  of  the  peace,  and  the  fine  tlie  end  of  the  statute  is  satisfied ; 

•very  comroiision  of  oyer  and  terminer,  and  otherwise  he  would  be  liable  to  a  second 

9i  general  gaol  delivery,  twenty-four  good  fine  for  the  same  oflence. 
and  lawful  men,  of  the  county,  some  out  of        If  several  offenders  commit  the  sanM  o^ 

every  hundred,  to  enquire,  present,  do,  and  fence,  though,  in  law,  they  are  several  of- 

execute  all  those  things  which,  on  the  part  fences  in  relation  to  the  sevenl  offenders, 

of  our  lord  the  King,  shall  then  and  there  yet  they  may  l>e  jomed  in  one  indictment; 

be  commanded  therein.    As  many  as  ap-  as  if  seversl  commit  a  robbery  or  mm^ 

pear  upon  this  pannel  are  sworn  of  the  der. 

gnad  Jury,  to  the  amount  of  twelve,  at  the  No  indictment  for  high  treason,  or  mb- 
teast,  and  not  more  than  twenty-three,  that  prision  thereof,  (except  indictments  fiir 
twelve  nay  be  a  ma|ority.  This  grand  juiy  counterfeiting  the  Kiiig*s  coin,  seal,  sign, 
la  previously  instmcted  in  the  articles  of  or  signet),  nor  any  process  or  return  there- 
tfMir  enqnhy,  by  a  charge  from  the  judge  upon,  shall  be  quashed  for  mis-reciting,  mi^ 
on  the  bench.  Hiey  then  withdrew  from  spellhig,  fidse,  or  improper  Lntin,  uulem 
eoort,  to  sit  and  receive  indictments,  which  exertion  concermng  the  same  be  taken, 
are  piefened  to  them  in  the  name  of  the  and  made  in  the  respective  court  where  the 
Kh^,  but  at  the  suit  of  any  private  proae-  trial  shall  be,  by  the  prisoner  or  his  counsel 
enter;  and  they  are  only  to  hear  evidence  assigned,  before  any  eridence  given  m  open 
en  behalf  of  the  prosecution  i  for  the  find-  court  on  such  indictment;  nor  shall  any 
log  an  iadictnient  is  only  in  the  natore  of  such  misrecitmg,  mis-spelliiig,  febe,  or  im- 
an  enquiry  or  accusation,  which  is  aiYer-  proper  Latin,  after  conviction  on  such  in- 
wards to  be  tried  and  determined ;  and  the  dictment,  be  an>  caute  or  stoy,  or  arrest  of 
grand  jury  are  only  to  enqaire,  upon  tbeir  judgment;  but  neverthelem  any  judgment 
oaths,  whether  there  be  snificient  cause  to  on  such  indictment  shall  be  liable  to  be  re- 


eall  upon  the  party  to  answer  it.  versed  on  writ  of  error,  as  formeriy.    An 

tlie  grsnd  jury  asay  not  find  part  of'  an  indictment  accntmg  a  man  in  general  terms, 

iadictnient  true,  and  part  felse ;  but  must  vrithout  ascertaining  the  particular  fact  laid 

eftlhcr  find  a  true  bill,  or  ignoramus,  for  to  his  charge,  is  insufficient;  for  no  one  can 

the  whole;  and  if  they  take  npon  them  to  know  what  defence  to  nwke  to  a  charge 

find  it  specially,  or  eonditionatty,  or  to  be  which  b  undirtain,  nor  can  plead  it  in  bar 

bne  for  part  only,  and  not  for  the  rest,  the  •  on  abatement  of  a  subsequent  prosecution  i 

whole  b  voidy  and  the  party  cannot  be  neither  can  it  appear,  that  the  facts  given 

tried  npon  it,  bnt  ought  to  be  indicted  In  evidence  against  a  defendant,  on  such  a 

geneni  accnsatioo,  arc  the  same  of  which 


All  capital  Crimea  whaHoever,  and  all     the  uidictors  have  accused  him;  nor  can  it 
kinds  ofinlhrior  crimes,  which  are  of  a  pub-    judidonsly  appear  to  the  court  what  pn* 


lie  nature,  as  misprisions,  contempti,  dis-  nidiroent  b  proper  for  an  offence  so  looaely 

tarhancfs  of  the  peace,  oppreminns,  and  all  expressed. 

ilher  miwlemeanora  whatMicvcr,  of  a  pub-  No  indictment  can  be  good,  without  ex- 

Ke  evil  example,  against  the  coasnwn  law,  premly  showmg  some  place  wherein  the  of- 


■ay  be  indicted,  but  no  faguriea  of  a  pri-    fence  was  committed,  which  must  appear 
veto  nature,  unleas  they  in  some  degree    to  have  been  withfai  the  jurbdiction  of  the 


the  King.    Ai^  generally,  where    court, 
a  etatnto  frohihits  a  mattar  of  pnbie  giiev-       Hmra  are  several  emphatical  words  of 
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arty  wliieh  the  law  h^  appropriated  for  tiie  tice  havmg  long  oontmned  at  mbore  ata^ 

(lescription  of  an  offence  wfaicli  no  circiim-  tbe  jndges  have  been  avene  to  altering  w^ 

locution  will  sopply ;  as  feloniously,  in  the  Upon  a  certificate  of  an  indictmeDt  * 

indictment  of  any  felony  ;  Imrglarioiisly,  in  foond,  for  an  as8a61t  or  other  mi 

an  indictment  of  biui^tary,  and  the  like,  and  much  more  for  a  felony,  at  the 

And  an  indictment  on  the  black  act  for  a  warrant  is  issued,  on  the  application 

shooting  at  any  person,  must  charge  that  the  prosecutor,  to  take  the  party  into 

the  oflfence  was  done  wilfully  and  mail-  '  tody,  and  he  may  be  held  to  bail  by  a 

donsly. . '  tice  of  the  peace,  or  a  judge,  and  it 

By  10  and  1  i  William,  c.  fS,  it  is  enact-  in  expectation  of  such  a  walrant,  to  p«t  a^ 

ed,  that  no  clerk  cf  assiie,  derk  of  the  bail,  and  obtun  a  superMdeas  to  the  wnr— 

peace,  or  other  penon,  shall  take  any  mo-  rant  previously.  This  was  not  formerly  tba 

ney  of  any  person  bound  over  to  give  evi*  practice,  upon  indictments  or  infbrmationa 

denoe  against  a  traitor  or  felon,  for  the  dis-  in  the  court  of  King**  Bench.    An  act  has 

charge  at  his  rscognisance,  nor  take  more  now  passed  to  enable  the  court  to  imna 

4han  two  shillings  for  drawing  any  bill  of  in-  warrants,  and  hold  to  bail,  upon  indict* 

dietment  against  any  such  felon,  on  pain  of  ments  or  informations  filed.    This  net  is 

five  pounds  to  the  party  grieved,  with  fiill.  priiidpaUy  (Objectionable,  as  it  may  beosed 

casts.    And  if  he  shall  draw  a  defective  as  the  means  of  harassing  persons,  prooo- 

bm,  he  shaD  draw  a  new  one  gratis,  on  the  cuted  harshly  and  vindictive^  by  tbe  AttoF- 

like  penalty.    With  respect  to  draining  in«  ney  General,  for  libels,  &c.    It  is  either  a 

dictmeots  for  other  misdemeanoriy  not  be-  useless  act,  since  the  justice  of  the  comtij 

ing  treason  or  felony,  no  fee  is  limited  by  has   been  safely  conducted  for  centatica 

the  statute,  the  same  therefore  depends  on  without  it,  or  it  is  an  act  of  great  impor* 

the  custom  and  ancient  usage.  taape  to  tiie  liberty  of  the  subject. 

Every  person  charged  with  any  folony  or  But  an  action  cannot  be  brou^  by  tka 
other  crime,  who  shall  on  his  trial  be  ac-  person  i^cquitted*  against  the  prosecntor  of 
quitted,  or  against  whom  no  indictment  the  indictment,  without  obtaining  a  oopj 
shall  be  fonnd  by  the  grand  jury,  or  who  of  the  record  of  his  indictment  ami  acqnif- 
shall  be  discharged  by  proclamation  fiir  tal;  which,  in  prosecutioos  for  felony,  itn 
want  of  prosecution,  shall  be  immediately  not  usual  to  grant,  if  there  be  the  least  pro- 
set  at  large  m  open  court,  without  payment  bable  cause  to  found  sudli  proaecution 
of  any  foe  to  the  sheriff  or  gaoler;  but  in  npon;  for  it  would  be  a  very  great  diseon- 
lien  thereof,  thje  treasurer,  on  a  certificate  ragement  to  the  public  justice  of  the  Idng- 
signedby  one  of  the  judges  or  justices,  be-  dom,  if  prosecutors  who  had  a  iolerahte 
fore  whom  such  prisoner  shall  have  been  ground  of  suspicion,  were  liable  to  be 
discharged,  shall  pay  out  of  the  general  rate  at  law  whenever  their  mdictments 
of  the  county  or  district,  ,such  sum  as  has  ried.'  But  an  action  on  the  case,  for  a 
been  usually  paid,  not  exceeding  thirteen  Uciona  prosecution,  may  be  founded  on 
shillinpi  and  fourpence.  im  Indictment  whereon  no  acquittal  can  bo. 

By  these  words,  immediatly  set  at  large,  as,  if  it  be  rejected  by  the  grand  jury,  or  bo 
the  reader  must  not  understand  that  this  coram  non  judice,  or  be  insufficieatly 
actually  takes  place  immediately  aAer  the  drawn ;  for  it  b  not  the  danger  of  the  plai»> 
throwmg  out  of  the  bill  It  is  usually  done  tifl^  but  the  scandal,  vexation,  and  expenee^ 
after  the  assixes  or  sessions  lin  over,  and  upon  which  this  action  is  founded.  How- 
when  the  judge  or  justices  proceed  to  the  ever,  any  probable  cause  for  preferring  it, 
gaol-delivery,  as  it  is  caOed.  This  affords  is  sdiident  to  justify  the  defendant,  pro- 
an  opportunity  for  the  preferring  a  new  in-  vided  it  do  not  appear,  that  the  proaecution 
dietment  agsinst  the  party,  if  there  should  was  malicious. .  And  it  is  necessary  to  show 
be  occasion ;  and  it  is  upon  tliis  ground,  something  more  tiian  the  mere  not  prose- 
that  the  detention  of  a  prisoner,  after  re-  ctftts,  in  order  to  raise  the  inference  of  nm- 
Jecting  the  indictment  by  the  grand  jury,  lice. 

is  countenanced.    It  is,  however,  in  many  INDIGESTION.    See  Mboicixb. 

cases,  a  hardship. '  The  present  sherifis  of  IN  DIGO,  a  dye  prepared  from  the  leaves 

London,  in  A.  D.  1808,  Sir  Richard  Phil-  .and  small  branches  of  the  tad^g^m  fiac- 

lips,  Knt,  and  Mr.  Alderman  Smith,  have,  toria.    See  the  next  article, 

very  much  to  their  credit,  endeavoured  to  Indigo  is  distinguished  into  two  lunds, 

prticpre  the  jndges  at  the  Old  Bailey  to  dis«  the  true  and  the  bastard.    Though  the  first 

^aige  prisoners  immedhitely,  but  the  prac-  h  sold  at  a  higlier  price  on  account  of  4ts  h^^ 


INDIGO. 

IMrieiityy  it  k  onuiDy  advuitageoiis  to  caiti-  blue  dcegi  to  precqptlftte  to  the  bottom  of 
Tate  theotfaer,  because  it  is  lieavier.    The  the  tob,  where  thej  ere  left  to. settle  till 
first  will  grow  in  many  different  toils ;  the  the  water  is  qoite  clear.    Holes  made  in 
necand  soceeeds  best  in  those  which  are  the  tab,  at  different  heights,  are  then  open- 
nuwt  exposed  to  the  rain.    Both  are  liable  ed  one  after  another,  and  tUs  nseless  water 
to  great  accidents^  ^Sometimes  the  plant  isletont*    The  blue  dregs  remaining  at  the 
becomes  dry,  and  is  destroyed  by  an  insect  bottom  having  acquired  the  consistence  of  a 
ftequently  found  on  it ;  at  other  times,  the  thick  muddy  liquid,  cocks  are  then  opened, 
leaves,  which  are  the  valuable  part  of  the  which  draw  it  off  into  the  settler.    After  it 
plant,  are  devoured  in  the  space  of  twenty-  is  still  more  cleared  of  much  superfluous 
four  hourf  by  caterpillars.    This  last  mis-  water  in  tliis  third  and  last  tub,  it  is  drained 
fortiiney  which  is  but  too  common,  has  into  sacks ;  from  whence,  Vhen  water  no 
given  occasion  to  the  saying,  **  that  the  longer  filters  through  the  cloth,  tbia  matter 
planters  of  indigo  go  to  bed  rich,  and  rise  now  becomes  of  a  thicker  consistence,  and 
in  the  morning  totally  ruined."    Tliis  pro-  is  put  into  chests,  where  it  entirely  loses  its 
duction  ought  to  be  gathered  in  with  great  moisture.    At  the  end  of  three  months  the 
precaution,  for.  fear  of  making  the  fiirina  indigo  is  fit  for  sale, 
that  lies  on  the  leaves,  and  is  very  valuable,        It  is  used,  in  Washing,  to  give  a  bluish  co- 
fiUl  off  by  shaking  it.    When  gathered,  it  is  lour  to  linen :  painters  also  employ  it  in 
Hirown  mto  the  steeping-vat,  which  is  a  their  water-colouM ;    and    dyers   cannot 
large  tub  filled  witl(  water.    Here  it  under*  make  fine  blue  without  indigo.    Tlie  aa- 
goes  a  fermentation,  which  in  twenty-four  cients  procured  it  from  the  East  Indies ;  in 
boors  at  furthest  is  completpd.    A  cock  is  modem  timc^  it  has  been  transplanted  mto 
then  tttmed  to  let  the  water  run  into  the  America.  The  cultivation  of  it,  successively 
second  tub,  called  the  mortar  or  pounding  attempted  at  different  places,  appears  to  be 
tub.    The  steeping^vat  is  then  cleaned  out,  fixed  at  Carolina,  St  Domingo,  and  Mexico, 
that  fresh  plants  may  be  thrown  in ;  and  That  which  is  known  under  the  name  of 
tlius  the  work  is  continued  without  inter'  Guatimala  indigo,  from  whence  it  comes,  is 
ruption.    The  vrater  which  has  run  mto  the  the  most  peiftct  of  alL 
ponnding'tub  is  found  impregnated  with  a        Indigo  may  be  obtained  from  die  merium 
very  subtle  earth,  which  alone  constitutes  tmctorinm^and  the  isatis  tinctoria  or  woad ; 
the  dregs  or  blue  substance  that  is  the  ob-  a  plant  cultivated  and  even  foiind  wild  in 
ject  of  this  process,  and  which  must  be  se-  Engfamd.    When  arrived  at  maturity,  this 
parated  from  the  useless  salt  of  the  phmt,  plant  is  cut  down,  washed,  dried  hastily  m 
because  this  makes  the  dregs  swim  on  the  the  sun,  ground  in  a  mill,  placed  m  heaps, 
sur&ce.  To  effect  this,  the  water  js  forcibly  and  allowed  to  ferment  for  a  fortnight.  It  is 
agitated  with  wooden  buckets  that  are  full  then  well  mixed,  and  made  up  into  balls, 
of  holes  and  fixed  to  a  long  handle.    This  which  an  piled  upon  each  other,  and  ex- 
part  of  the  pi-ocess  requires  the  greatest  posed  to  the  wind  and  sun.    In  this  state 
precautions.    If  the  agitation  be  disconti-  they  become  hot,  and  exhale  a  putrid  am- 
noed  too  soon,  the  part  that  is  nsed  in  moniacal  smell.    The  *  fermentation  is  pro- 
dying,    not   being   sufficiently   separated  moted,  if  necessary,  by  sprinkling  the  balls 
firom  the  saii,  would  be  lost    If,  on  the  witli  water.    When  it  has  continued  for  a 
ether  hand,  the  dye  were  to  be  agitated  too  sufficient  time,  the  woad  is  allowed  to  fall 
long  after   the  complete  separation,  the  to  a«oane  poWder;  in  which  state  it  is 
parts  would  be  brought  together  again,  and  sold  as  a  dye-stuff.     By  treating  woad 
form  a  new  combination ;  'and  the  salt  re-  neariy  in  the  same  manner  with  the  indigo- 
actiog  on  the  dregs  would  excite  a  second  fera,  indigo  has  been  obtained  from  it  by 
fermentation,  that  would  alter   the  dye,  different  chemists 

'  spoil  its  colour,  and  make  what  is  railed        Indigo  is  a  soft  powder,  of  a  deep  blue, 

bunt  indigo.    These  accidents  are  prevent-  without  either  taste  or  smeU.    It  undeiw 

ed  by  a  close  attention  to  the  least  altera-  goes  no  change,  thongli  kept  exposed  to  the 

^om  that  the  dye  undergoes,  and  by  the  air.    Water,  unless  kept  long  upon  it,  does 

precaution  which  tlie  workmen  take  to  draw  not  dissolve  any  part  pf  it,  nor  produce  any 

oat  a  li^e  of  it  from  time  to  time  in  a  clean  change.    Mlien  beat  is  applied  to  uodigo,  it 

f  etiel.    When  they  perceive  that  the  co-  emits  a  bluish  red  smoke,  and  at  hut  burns 

loored  particles  collect  by  separating  from  away  with  a  very  faint  wliite  flame,  leaving 

tberestof  the  liquor,  they  leave  off  shaking  behind  it  the  earthy  parts  in  the  state  of 

Uie  buckets  in  order  to  allow  time  to  the  ashes.   Neither  o^gen  nor  the  simple  confe» 
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btastibles  have  any  etfect  upon  indigo,  ex- 
cept it  is  in  a  state  of  solution;  and  tlie 
same  remark  applies  to  the  metallic  bodies. 
The  fixed  alkaline  solutions  liaVe  no  action 
on  indigo,  except  it  is  newly  precipitated' 
'  firom  a  state  of  solntion.  In  that  ^ase  they 
dissolve  it  with  facility.  The  splution  has  at 
flnt  a  green  colour,  which  gradually  disap- 
pears, and  the  natural  colour  of  the  indigo 
cannot  be  again  restored.  Hence  we  see 
that  the  alkalies,  when  concentrated,  de- 
compose indigo.  Pure  liquid  imroonia 
acts  in  the  same  way.  Even  carbonate  of 
ammonia  dissolves  precipitated  indigo,  and 
destroys  its  colour ;  but  the  fixed  alkaline 
carbonates  have  n6  such  effect  Ume^ 
water  has  scarcely  any  effect  upon  indigo 
in  its.  nsual  state ;  but  it  readily  dissolves 
precipitated  indigo.  The  solution  is  at  first 
green,  but  becomes  gradually  yellow.  When 
the  solntion  is  exposed  to  the  air,  a  slight 
green  colour  returns,  as  happens  to  the  so- 
lution of  indigo  in  ammonia ;  bnt  it  soon 
disappears. 

'  The  action  of  the  adds  npon  mdigo  has 
been  examined  with  most  attention,  it  cer- 
tainly exhibits  the  most  important  pheno- 
mena. When  diluted,  sulphuric  acid  is  di- 
gested over  indigo,  it  produces  no  effect, 
except  that  of  dissolving  the  impurities  -, 
bnt  concentrated  sulphuric  acid  dissolves  it 
readily.  One  part  of  uidigo,  when  mixed 
with  eight  parts  of  sulphuric  acid,  evolves 
beat,  and  is  dissolved  in  about  twenty-four 
hours.  According  to  Hanssman,  some  aul- 
phurous  acid  and  hydrogen  gas  are  evolved 
dnring  the  solution.  If  so,  we  are  to  as- 
cribe them  to  the  mucifage  and  resin  which 
are  doubtless  destroyed  by  the  action  oif  the 
concentrated  acid. 

The  solution  of  indigo  is  well  known  in 
l!bis  country  by  the  name  of  liquid  bine,  or 
anlphate  of  Indigo,  llliile  concentrated  it 
is  opaque  and  black ;  bnt  when  diluted  it 
asnimes  a  fine  deep  bine  colour ;  and  its  in- 
tensity IS  such,  that  a  single  drop  of  the 
concentrated  vnlphate  is  sufficient  to  give  a 
blue  colour  to  many  pounds  of  water.  Berg- 
man ascertained  the  effect  of  different  re- 
agents on  this  solution  witli  great  precision. 
Dropt  into  snlphurous  acid,  the  colour  was 
at  first  bine,  then  gre«*n,  and  very  speedily 
destroyed.  In  vinegar  It  becomes  green, 
and  in  a  few  weeks  the  colour  disappears. 
In  weak  potash  it  becomes  green,  and  then 
colourless.  In  weak  carbonate  of  potash, 
there  are  the  same  changes,  bat  more 
dowly.  In  ammonia  and  its  carl)onate,  the 
colour  becomes  green,  and  then  disafipean. 


Of 
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In  a  solntion  of  sngar,  it  became 
at  last  yellowish.  In  sulphate  of  iron,  tite 
lour  became  green,  and  in  thiee 
disappeared.  In  thesnlphuretstiieeoloiBr 
destroyed  in  a  few  hours.    Realgar, 
oxide  of  arsenic,  and  orpiment, 
no  change.    Black  oxide  of  manganeae 
stroyed  the  colour  completely.  From 
and  many  other  experiments  it  wm^ 
ferred,  that  all  tiiose  sntysUmees  whicfa  hi 
a  very  strong  afl&nity  for  oxygen   crive 
green  colour  to  indigo,  and  at  last  dei 
it/    Hence  it  is  imagined,  that  mdi^o 
comes  green  by  givmg  out  oxygen. 
courM  it  owes  its  blue  colour  to  that 

• 

ciple. 

INDIOOFERA,'  Indigo  or  /aiitewN, 
botany,  a  genus  of  the  Diaddpliia  D 
dria  class  and  order.     Natural  order   ol 
Papilionaceae,  or  Legnminosc.    Eaaential 
character:   calyx   spreading  $  keel  oi 
corolla,  vritfi  an  awl-shaped  spreading 
on  each  side;  legume  linear.    Hiete 
thirty-five  species.  Hie  indigo^s  are 
under  shrubs,  or  herbs;  the  leaves  are  ia 
some  few  cases*  simple,  in  more  temate,  m 
most   unequally  pinnate;   the  leaflets  is 
some  jointed  and  awned  at  tlie  base,  as  m 
phaseohis ;  stipules  dbtinct  firom  the  peti- 
ole ;  peduncles  axillaiy,  one  or  tw»-flow- 
efed,  m  spikes  or  racemes.    The  herb  ia 
most  of  the  species  yields  a  blue  dye,  which 
is  not  peculiar  to  this  genus,  many  pbmts  o/ 
this  natural  class  aboundmg  with  the  blue 
colouring  matter. 

INDIVIDUAL,  in  lo)pc,  a  particdar 
being  of  any  species,  or  that  whicfa  cannot 
be  divided  into  two  or  more  beings  eqodor 
alike. 

The  usual  division  in  logic  b  made  into 
genera,  those  genera  into  species,  and  those 
^ecies  into  individuals. 

INDIVISIBLE,  among  metaphysicini. 
A  thing  is  said  to  be  indivisible  absohite, 
absolutely  indivisible,  that  is  a  simple  be- 
ing, and  consists^  of  no  parti  into  which  it 
may  be  divided.  Thus  God  is  indivisible  n 
all  respects,  as  is  also  the  hmaan  mind,  not 
having  extension  or  other  properties  of 
'  body. 

Inditisiblbs,  in  geometry,  the  dements 
or  principles  into  which  any  body  or  fignte 
may  be  oltunately  resolved ;  wfaidi  deawaH 
are  Supposed  infinitely  small :  tlnis  a  Jam 
may  be  said  to  consist  of  points  »  Iniftee 
of  parallel  lines,  and  a  solid  of  poFaBdaad 
simifau*  snr&ces  ;  and  then,  because  each  of 
these  elements  is  snppooed  iadtvisible,  if  ia 
any  figure  a  Ime  be  drawn  tfarongh  the  ela> 
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■lentfl  p«rpendieiilaiij»    tbe   nnniber    of  to  ord«r^  tnoifen  toch  instraaioat,  and  hii 
points  in  tfaat  tine  will  be  the  mne  ••  the  ioteroft,  thereifi,  toaome other  penoi^  who 
nomber  of  the  elements ;  whence  we  may  '  b  then  termed  the  indorsee,  and  who,  hj 
aee  that  a  pandlelogram,  prism,  or  cylinder,  snch  trannfer  and  assignment  renders  him- 
in  resolrable  into  elements  or  indivisibles,  self  responsible  for  presenting  snch  instm- 
all  eqoal  to  each  other,  parallel  and  like  to  ment,  and  nsing  all  dne  diligence  to  obtam 
the  base ;  a  triangle  into  lines  parallel  to  payment  of  the  acceptor  or  maker. 
the  base,   but  decreasmg  in  arithmetical        INDUCTION  is  the  giving  a  clerk  insti* 
prdportion,  and  so  are  the  circles  which  tnted  to  a  benefice,  the  actual  possession 
eowtitnte  the  parabolic  conoid,  and  those  of  the  temporalities  belonging  to  it,  in  the 
irhich  constitute*  the  plane  of  a  circle,  nature  of  livery  of  seisin.    It  is  performed 
or  sorfiice  of  an  isosceles-cone.    See  Inn-  by  a  mandate  firom  the  bishop  to  the  arch- 
MITESIMAU.  deacon,  who  commonly  tssoes  out  a  |m«* 
A  cylinder  may  be  resolved  into  cylin-  cept  to  some  other  clergyman  to  peifonn  it 
drical  curve  sur&ces,  having  all  the  same  for  him ;  which  being  done,  the  clei^gyman 
height,  and  continually  decreasing  mwards,  who  inducts  him  indorses  a  certificate  of  his 
as  the  circles  of  the  base  do  on  which  they  induction  on  the  archdeacon's  mandate,  and 
ioaist.  ^cy  ^o  were  present  testify  the  fact  un* 
The  method  of  indivisibles  is  only  the  der  their  hands.    And  by  tliis  the  person 
ancient  method  of  exhaustions,  a  little  dis-  inducted  is  in  full  and  complete  possession 
cnised  and  contracted.    It  is  found  of  great  of  all  the  temporalities  of  his  church, 
use  in  shortening  mathematical  demonsUra-        INEBRIANTS,a  term  derived  fi^m  the 
tions,  of  which  take  the  following  instance  latin,  and  applied  to  that  class  of  substances 
in  the  fiunons  proposition  of  Arehimedes,  that  afiect  the  nerves  in  a  partienhur  and. 
viz.  that  a  sphere  is  two  thirds  of  a  cytinder  agreeable  manner,  and  through  them  alter 
circumscribmg  it*  and  disturb  the  functions  of  the  mind.  Tbey 
Suppose  a  cylinder,  an  hemisphere,  and  are  divided  into  natural  and  artificial :  tbe 
anin  verted  cone  (Plate  Miscel.  VI.  fig.  1S.\  former  are  chiefly  in  use  among  oriental 
to  have  the  same  base  and  altitude,  and  to  nations ;  to  the  hitter  Europeans  have  re- 
be  cut  by  infinite  pbmes  all  parallel  to  the  course.    Natural  inebrianti  are  opium,  in 
base,  of  which  dg  is  one.    It  b  plain  the  nse  in  Turkey  and  the  East ;  peganum  hai^ 
square  of  d  A  will  be  everywhere  equid  to  mah^  Sirian   rue;  of  thb  tlie  seeds  are 
the  square  of  k  c  (the  radius  of  the  sphere)  diiefly  used :  ma<Uc  of  the  TuVks,  or  baa- 
the  square  k  ess  eh  square ;  and  consequent-  gne  of  the  Penians,  prepared  from  the  dost 
ly,  smce  drcles  are  to  one  another  as  the  of  the  male  flower  of  hemp  i  bangue  of  the 
squares  of  the  radii,  all  tiie  circles  of  the  Vidians,  from  the  leaves  of  the  bibbcos 
hembphere  will  be  equal  to  all  those  of  the  abelmoschus ;  seeds  of  various  species  of 
cylmder,  deducting  thence  all  those  of  tiie  ^the  datura,  or  thorny  apple ;  penang,  or  be- 
cone :   wherefore  the  cylinder,  deducting  td,  of  the  Indians ;  roots  of  black  henbane ; 
the  cone,  b  equal  to  the  hemisphere :  but  it  hyoscyamus   physaloides  ;    berries  of  the 
b  known  that  the  cone  b  one-third  of  the  night  shade ;  leaves  of  millefoil ;  tobacco, 
cylinder,  and  consequently  the  sphere  must  Artificial  inebriints  are  fermented  liquon 
be two-tlyrds of  it.    Q.  E.  D.  from  fiuin^ceons  seeds;  wines  and  spirits 

INDORSEMENT,  in  law,  signifies  any  drawn  by  dbtillation.  See  Drunkbmnbss. 
Ihmg  written  upon  the  back  of  a  deed  or        INERTIA  of  matter,  in  philosophy,  b 

other  instrament    On  sealing  of  a  bond  defined  by  Sir  Isaac  Newton  to  be  a  passive 

the  condition  of  the  bond  may  be  indorsed,  principle  by  which  bodies  persbt  in  a  state  of 

and  then  the  bond. and  indorsement  shall  motion  or  rest,  receive  motion  in  propor- 

both  stand  togetlier.    In  order  to  the  exe-  tion  to  the  force  impressing  it,  and  resbt  as 

eating  a  justice  of  the  peace'k  warrant  in  much  as  they  are  resbted.    It  b  abo  do- 

ahother  county,  it  must  be  indorsed  by  fined  by  the  same  author  to  be  a  power  im* 

some  justice  in  such  other  county,  which  b  planted  in  all  matter,  whereby  it  resbCs  any 

commonly  called  backing  the  warrant    It  diange  endeavoured  to  be  made  in  its  state: 

It  customary  also  to  indone  the  receipt  of  See  Mbcbamics. 

the  consideration-money  upon  a  deed ;  or        All  bodies  persevere  or  continue,  as  of 

sii  assignment  of  a  lease  may  sometimes  be  themsplves,  m  their  state  .of  rest  or  of  nni- 

iiiade  by  indorsement.     Indorsement,   b  form  motion  in  a  right  line,  in  such  manner, 

aim  that  act  by  which  the  holder  of  a  bill  that  a  body  at  rest  cannot  move  without 

of  exchange,  or  prombsory  aotey  payaUa  being  solidted  or  arged  by  some  forc^; 
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ifeiUier  c^D  the  rectflinear  and  nniforta  mo-  titetk    It  b  tree  that  ivlieB  we  itiike  'wiCk 

tion  of  a  bodj  be  changed  without  the  ac-  the  hand  a  body  at  rest,  or  whooe  motioo  ia 

tion  of  ^  foreign  caoae.    That  want  of  ap-  less  rapid  than  that  of  the  band,  we  imnginc 

titnde  which  l^odies  have,  of  producing  in  that  we  experience  a  resistance  ;   bat  thm 

themselYes  a  dumge  in  their  actual  state,  is  iUosion  proceeds  from  this,  that  the  effect  ia 

called  inertia.    Now  it  is  known  that  a  the  same   with   regard  to  the  hand,    aa 

body,  whose  state  may  be  changed  by  the  though  it  were  at.  rest,  and  was  stmck  hj 

action  of  a  foreign  force,  cannot  give  way  the  body  with'  a  motion  in  a  contrary  <li- 

to  that  eiect,  otherwise  than  by  itself  al-  reclion. 

tering  the  state  of  that  force;  t^t  is  to        infAMY,  m  law,  which  extends  to  for- 

my,  by  itself  taking  away  a  part  of  lU  mo-  ^^^  perjury,  gins  cheats,  &c  diaablc*  m 

tion.    It  has  hence  been  concluded,  that  nian  to  be  a  witness  or  a  juror;  but  a  |Mr- 

the  continuance  of  a  body  m  its  state  of  di>„  ^  ^.^mes  restoresa  pendn's  credit,  tm 

repose,  or  of  uniform  motion,  was  itself  the  nnj^^  ^^^^  ^  g^^  evidence. 

f^^'^tr^-^'^r'^'^fi^^       INFANCY,  the  first  stage  of  lifc,     I. 

b^y^  th«  force  has  ^  ^^  a  medical  and  poUtical  vSr,    exteadi.« 

sometnnes  as  a  resaitance  in  so  ftr  as  it  op.  ^    ^.  ^  ^  yearTlAe 

nosed  itself  to  the  actionof  the  other  force,  "T  «»""««^^"«  ■«;«■*"  Jf"-  *^" 

JSd^  dSmgedlhe  stateof  that  body,  and  ^^^^oiher  stsge  of  hfc,  «  »»»>Jf«*^^ 

wuivu  viHuis«««     ^^  .    ^-    .. ;»;' j^j  peculiar  diseases,   even  fai  the  healtlneat 

Mnttune. «. « f or^nio &r ■•«» tend^  .tate.«f tte^^tetion, •»! aider Ifae bet 

t£^^^  L«.toce  h»  pn.po.ed  .  T  ««««"'  '■**«"•  ^^^  P'?^  ^ 

lue  cciconiieu  x^pwcv  u»  |»iv|n»cu  •  ^^  commou  consequences  of  polished  and 

more  preosejind  nadiial  manner  of  con-  f^y^^^^^y^  ^    ^^^^  ^^  "^^  m^t^n^mk 
templatmg  mertia.    Tj  conceive  m  what  i  j        ^^  «  i„pe„bundance  of  matenni 

"""^^l!?^  '  J^?  "  r  w  V»W«i^y  •nd  an^ety,  it  is  also  exposed  to 

witti  a  body  a   rest :  it  will  commmiicate  Jj^^^f        ,  ^^  ^ j  vioSoTfrom 

toitapmofit«^oUon;insud.mamier,  ^hich it  woSdotherwhIe  be  exempt 
that  if  the  fintfa«ve,  ibr  example,  a  mass  *.  ,  •  i:  »  ^  .  r  *  r^u 
double  to  that  of  the  second,  m  which  case  The  natural  uifinmty  of  infant  life  ex- 
its mass  wiU  be  two-thiids  of  thesum  of  tlie  P«»es  it  at  all  times,  and  in aU  situations,  to 
masses,  the  velocity  which  it  wiU  retain  wiU  •  mortality  lar  exc^ding  that  of  any  other 
be  also  two-thirds  of  that  which  it  had  at  »*»««  ?  *>ot  from  the  powerful  effect  of  sncli 
first ;  and  as  the  other  third  which  it  lias  accessary  causes,  in  conjunction  with  the 
yielded  to  the  second  body  employs  itself  ««pnre  air  of  crowded  towns  and  citiea, 
upon  a  mass  of  only  half  the  magnitude  of  "^^  "«  oft«n  ca"^  "Pon  ^  contemplate 
the  former,  the  two  bodies  wiU  both  have  «W»  mortaKty,' trebled  or  quadrupled  be- 
the  same  velocity  after  the  shock.  yon*  its  appropriate  ratio ;  and  to  befaokl 
The  effect  of  inertia  is  reduced,  tbeiefore,  more  than  half  the  natives  of  a  place  die 
to  the  communication  made  by  one  of  these  ^^"n  ^  «»"0'^  *«"»  «f  *«  fi"*  **««• 
bodies  to  the  other,  of  a  part  of  its  motion  j  y««  o^  ^^«»  '«*«•<*  ^  ^  greiter  part  of 
and  smce  this  latter  canuot-receive,  but  in  ^«n™  reaching  the  age  of  twenty-five  or 
consequence  of  the  other's  losing,  this  loss  ^^f  •«<•?  ©^  «>«««»  Kving  to  become  hos- 
has  been  attributed  to  a  resistance  exercised  **nd*  •"<>  mve$^  and  giving  birth  to  gene- 
by  the  body  receivmg  the  motion.  But  in  "^<>»»  ^*»«*  ar^  thus  cut  off  along  with 
the  instance  beftire  us,  it  is  veiy  nearly  as  tbcni»elves. 

in  the  motion  of  an  ebstic  fluid,  contained        What  then  are  the  best  means  of  dian* 

in  a  vessel  from  which  we  would  open  a  nishmg  this  melancholy  and  sweeping  mor* 

communication    to  another  vessel  which  talityP    There  cannot  be  a  more  important 

should  be  empty;  this  fluid  would  intro-  ^  question  either  m  medicine' or  in  poiitiefc 

dnce  itself  by  its  expansive  force  into  the  To  offer  all  that  is  worthy  of  notice  in  the 

second  vessel,  until  it  became, uniformly  latter  view,  would  be  to  tegage  in  a  much 

distributed  in  the  capacities  of  the  two  longer  and  a  inore  speculative  Hm^^-j^ 

vessels:  in  like  manner  a  body  when  it  than  the  limito  of  the  present  article^  or 

strikes-  another  does  notbmg  else,  if  we  even  of  the  present  wofk,  would  allow.  We 

may  so  express  ourselves,  than  pour  into  '  shall  confine  ourselves,  therefore,  in  what 

this  latter  a  part  of  its  motion ;  and  there  is  we  shall  have  fiirther  to  advance  upon  the 

no  more  reason  to  suppose  a  resistance  in  snl^ct  to  the  point  of  medical  and  domcs- 

tlys  casa  tfian  in  the  examples  we  have  just  tic  attention  alone ;  and  thall  beg  leave^ 
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upon  tMi  itstricted  tcale,  to  propose  tiich  lity.  But  while  many  tnfonti  tre  born  wiHh 

bioti  u  may  have  a  tendency  to  remove  a  ont  any  inch  depoeit  irhatever,  the  covei- 

coDatdenble  pert  of  the  evils  of  which  we  ing  that  sarromids  others  differs  materiany, 

coropfaun.    In  doins;  this,  we  shall  fint  no-  both  in  its  nature  and  (Proportion,  sometimes 

tice  what  ought  to  be  the  treatment  of  in-  being  difiiised  over  the  whole  body,   at 

fiuita  in  a  state  of  health,  and  secondly  in  a  others  confined  to  particular  parts  of  it; 

•Ute  of  disease.  sometimes  being  a  white,  thick,  pnltaceoos 

mass,  derived- alone  from  the  amnios,  anil 

VreaimaU  ^  If^anit  in  HetOtk.  ^|  ^^^^^  ^  pitchy  tenadons  fluid,  chiefly 

IThe  two  primary  objects  of  attention  on  the  derived  from  a  discharge  of  meconium.  Vet 

birth  of  an  inftnt  are  warmth  and  cleanU-  ^  >«  what  it  may,  we  are  told  that  onr 

aeas.  The  last  has  lately  Wen  opposed,  but  »«"«•  **  !»▼«  nothing  to  4P  but  ,to  take  the 

certainly  without  due  consideration.    The  ioSknf^  skin  as  nature  givea  it  them :  no- 

limbs  and  body  of  an   infrnt  when  first  thmg  to  do  but  to  dry  it  in  tiie  most  kind 

beip  are  generally  covered  over  with  a  Md  gentle  manner,  with  the  receiver,  or  a 

mealy  mucu*  matter,  which  appears  to  be  a  pi«»  of  old  soft  spongy  cloth,  warmed  at 

feculent  deposit  from  the  amnios,  or  fluid,  the  fire,  and  then  proceed  to  clothe  him." 

in  which  he  was  immersed  antecedently  to  Yet  if  they  have  nothing  to  do  but  to  take 

his  birth.    '*  This  coating,  or  covering,"  we  the  skin  as  nature  gives  it  them,  they  ought 

are  told,  **  which  the  infant  obtains  in  |he  w>t  to  dry  it,  for  nature  gives  the  skin  to 

womb,  is  surely  not  put  there  for  notliing:  ^m  moist ;  they  ought  not  to  clothe  it^ 

Be  assured,  tliat  nature  has  some  wise  and  for  nature  gives  H  to  them  without  covering; 

necessary  design,  or  purpose,  in  the  matter ;  and  the  young  of  many  other  annuals,  thou^ 

lor  it  adheros,  and  it  adheres  most  firmly,  wholly  unfurnished  with  ready-made  dresses 

to  his  skin ;  and,  if  left  to  itself,  in  a  certain  against  their  birth,  are  bom  just  as  naked 

period  after  birth  it  dries,  and  forms  a  crust,  and  unfledged  as  the  human  infant.  Above 

and  gradnally  scalee  off  in  the  oeconomy  of  aU>  they  ought  not  to  clean  it,  either  with 

nature,  and  leaves  the  skin  it  covered  ke^l  the  receiver,  or  a  piece  of  old  spongy  cloth ; 

and  healthful,  and  capable  to  bear  every  or  thb  is  to  destroy  the  very  foundation  of 

common  or  necessary  freedom."  the  author's  new  system,  which  consists  in  its 

The  natural  indolence  of  nurses  win  be  not  being  cleaned  by  any  means,  not  even 

mnch  obhged  to  this  writer,  ^vho  has  ae-  by  «  soap  and  water,  or  plain  water,  or  any 

quired,  and  for  various  reasons  deservedly  other  substance  whatever."  Now  certamly, 

acquired,  considerable  popularity,  for  this  i^  the  body  of  an  infont  may  be  rubbed  with 

novel  and  extraordinary  advice ;  an  advice,  the  roceiver,  which  is  usually  flannel,  or  even 

than  ^hich  nothing  can  be  much  moro  per-  with  a  piece  of  old  cloth,  there  is  no  reason 

Didons,  and  which  we  feet  ourselves,  there-  why  he  may  not  be  robbed  wjth  a  little 

foie,  compelled  to  combat  by  a  few  cursory  warm  water,  which  has  a  far  nearer  approach 

remarks.  to  the  nature  of  his  prenascent  element, 

This  coating,  we  are  told,  is  not  placed  than  either  of  these  substances,  and  is  fhr 

over  the  skin  for  nothrog ;  and  we  are  de-  1®>*  rough  and  uncomfortable  to  its  tender 

aired  to  rest  assured,  that  nature  has  some  uid  delicate  skin. 

wise  and  necessary  design  or  purpose  in  the  We  shall  only   offer  another  remark, 

nuitter.    Bnt  what  is  thb  wise  and  neces-  Though  the  author  be  not  able  to  tell  ua 

sary  design?    If  not  put  over  the  skin  for  what  good  purpose  nature  designs  by  dif- 

nothittg,  for  what  is  it  pot  there?    These  fusing  over  the  body  a  coating  of  mealy  or 

are  important  questions ;  but  there  is  not  a  viscid  mucus,  we  <;an  easily  point  out  to 

sfau(lc  hint  in  the  writer's  entire  book  that  him  what  bad  purpose  nature  herself  would 

nay  serve  as  an  answer  to  tlicm*    We  be-  accomplish  by  our  suffering  it  to  remain 

lieve,  however,  and  have  much  reason  to  there  ^er  birth:  and  we  vrill  do  it  in  hia 

believe,  that  it  is  put  there  for  nothing ;  own  words.    **  If  left  to  itself,  says  he, 

that  the  deposit  of  titis  mucous  coating  is  a  at  a  certain  period  after  birth  it  dries,  and 

mere  accident,    r<*snlting  from   a   casual  forms  a  crust  and  graduaUy  scales  off."  And 

change  in  the  state  or  proportion  of  the  am-  it  is  for  this  very  reason  it  ought  to  be  r^ 

nios ;  and  not  designed  by  nature  to  answer  moved :  a  dry  crust  and  scurf  covering  the 

'  any  neci^ssary  purpose  whatever.     If  na-  hard  and  thickened  skin  even  of  an  adult 

tore  really  do^pned  any  nsefhl  purpose  by  must   necessarily   be   productive   of  the 

Mch  a  depoair,  we  sl.oold  find  Iter  pro<lucing  double  mischief  of  excoriating  the  cuticle, 

it  naifonnly  in  the  aama  quantity  and  qua-  and  obstrvcting  the  matter  of  perspiration : 
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bow  nmch  more  tbeo  nswt  this  double 
miichicf  b€  augmented,  wfaeA  applied  to 
the  soft  and  toider  cotide  of  an  inlaiit : 
bow  eKteoBively  most  tt»  delicate  skin  be- 
come inflamed  hj  rach  batsh  and  perpetoal 
premiife;  how  continnally  exposed  to  cuta- 
aeoiis  eraptionsy  from  the  acrimonioos  faur 
monr  into  which  its  obstrncted  matter  of 
perspiration  will  be  converted  by  this  very 
obitrnction  itself.  ' 

Let  US  close  by  observing  that  wherever 
this  kind  of  tenacious  covering  is  found  as 
it  sometunes  is,  spread  in  an  unnsnal  quan- 
tity, over  the  bodies  of  other  animals,  the 
mother  of  the  young  commonly  removes 
it  by  washing  and  wiping  it  away  with  her 
own  tongue  and  saliva,  or  by  encouraging 
the  new  bom  animal  to  roll  itself  on  the 
grass  or  straw,  or  whatever  other  substance 
may  be  the  bed  that  first  receives  it :  thus 
teaching  to  mankind  a  lesson  of  cleanliness, 
which  instead  of  despising,  they  will  do 
well  to  follow.    Cleanliness,  indeed,  from 
the  commencement  of  life  to  its  termina* 
tion,  may  tmly  be  said  to  be  next  to  god- 
liness; its  influence  upon  the  mind  is  equal 
to  that  upon  the  body.    The  pleasurable 
sensation  it  excites  is  of  no  ordinary  cha- 
ncter ;  it  is  a  powerful  prophylactic  against 
disease ;  it  exhilarates  the  animal  spirits, 
and  gives  a  feeling  of  moral  dignity  to  the 
meanest  and  most  indigent    A  habit  of 
cleanliness  cannot  be  conunenced  too  soon, 
nor  persevered. in  too  punctiliously. 

The  next  point  to  be  attended  to  in  the 
treatment  of  inftnts,  is  that  of  lactation  or 
sndding. 

There  is  genendly  to  much  eagerness  m 
putting  the  child  to  the  breast;  who  is 
often  worried  to  suck  before  he  becomes 
actuated  by  the  instinctive  principle  of 
nature,  or  before  the  mother  finds  her 
breasts  sufficiently  filled  with  milk  to  sa- 
tisfy his  desire.  In  consequence  of  wfaidi 
.  the  motfaer'is  as  much  and  as  vainly  fiitiga- 
ed  as  the  infimt,  passes  a  restless  nij^t, 
and  is  harassed  with  a  renewal  of  after- 
pains  from  which  she  would  otherwise  have 
escaped. 

It  is  generally  about  the  third  day,  after 
child-bed,  that  both  are  frilly  prepared; 
though  it  sometimes  happens  that  the  in* 
frmt  has  a  desire  to  suck  and  the  mother  to 
suckle  within  twenty-four  hours  fifom  the 
time  of  delivery.  While  again  tte  nme 
mutual  propensity  will  not  m  other  caaee 
occur  till  a  week  or  a  fi>rtniriit,  or  even 
longer  from  the  same  period.  In  tte  latter 
ease  the  infimt  should  be  supported  by 


dOate  finely  a  dihrte  sohitiaB  of  tO|» 
bottoms,  with  or  without  a   little 
milk,  according  as  he  seenia»best  to 
it;  and  if  he  appear  in  yood  beahh^ 
idea  should  be  entertained  of 
wet  nuTse,  tiU  time  has  fully  den 
that  the  mother  will  b^  inoqiable  of 
porting  him  herself. 

This  maternal  support  w  a  dnty  ao 

perative,  that  at  should  only  be 

under  tfaie  following  circumstances :  1.  8i 

pressaon  of  milk.    2.  Extreme  delioaryy 

disease  of  constitution,  by  which  it  may  s 

be  supplied  in  proper  quantity  or  qiiHiit^ 

3.  The  indulgence  in  such  a 

fiishionable  amusements  as  may 

mother  incapable  of  frilfilling  her 

punetuaUty  and  satis&ction  to  her  4ddM. 

Ibis  last  conduct  is  unpardonnliley 

it  is  neverthdess  common,  and  we 

afi^aid  will  be  so  in  the  present  day, 

withstandmg  all  that  can  be  urged  to 

contrary,  whether  by  divines  or 

and  all  that  we  attempt  to  do  ia  to 

against  the  misduevons  effects  of 

conduct :  for  if  in  this  respect  the 

remains  deaf  to  the  voic^  of  nature, 

the  kmguishing  desire  of  her  own 

we  are  fully  convinced  that  all  we,  or 

other   body  of  physiologisti  codld 

would  be  in  vain;  neither  would  ahe  be 

persuaded  ^thou^  one  rose  from  the  dead. 

We  will  just  observe,  however,  that  tbe 

practise  of  repelling  milk  fiom  a  friU  breHt 

is  at  times  dangerous,  and  often  aeooaa- 

panied  with  abscesses,  that  are  uMwe  in- 

convenient,  last  longer  in  the  cure,  mad 

succeeded  by  fiu*  more  injury  to  tfae 

and  harmony  of  the  fi>rm  than  the 

a  large  fiunily. 

Let  us  add  another 'reason,  the 
body  is  so  constituted  that  one  |Mat 
-another  in  the  operations  of  natnre : 
sequently  tiiere  is  a  necessity  fin:  reciprocal 
action  and  rest.  Whilst  tfae  womb,  lately 
in  a  state  of  distention  for  numy  OMniths,  is 
thus  allowed  rest  sufficient,  it  reoovees  ili 
fi>rmer  tone.  Whereas,  when  there  is  aa 
annual  repetition  of  pregnancy,  the  par* 
so  dbtended,  sooner  lose  theb  ebisticftf, 
and  becofloe  at  length,  perhaps, 
whieh  especially  happens  in 
the  original  habit  has  been  weakly. 

The  fi>llowing  is  a  reason  that  coaoeroi 
the  public,  whatever  influence  it  may  have 
on  the  gay  and  the  eareleas.  The  hired 
nurse,  amdoai  to  sava  as  much  as  pomible 
from  her  own  wages,  not  only  weans  her 
•wa^UMybat  pato  him  at 'board  oa  tb» 
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lifimi,  «f  their  legi  becowiBg  crooked,  or    sickly  eowdlotioii  ^oHaiM  oa  ite 
«B^>le  to  rapport  tfae  body,  an  avoided.        by  this  early  ioduttiy. 

Annoof  the  poorer  daMct,  it  it  itrj  eom-  £vea  esercite  withto  doon  is  not  tdS- 
OMQ  to  allow  cMMren  to  sit  or  lie  in  ooe  cient  to  eifisct  the  good  puiposei  deiiyed 
pontore  lor  a  length  of  tfaN-:  thb  is  a  pmc-  from  it  in  the  open  air,  particahiriy  in  n 
tice  Biaeh  to  be  oondenined.  By  the  want  conntiy  sitaation,  where  the  fnrions  exinda* 
of  exercise,  the  health  of  children  snfien;  a  tions  and  fragranoes  of  the  snmnnding 
relaxation  of  the  system  ensues,  and  rickets  «cenei7,  add  nsaally  to  the  sahibiity  of  the 
sum!  other  diseases  are  induced.  The  con-  employment.  CUhlien»  natead  of  bct^ 
atitation  of  man  evidently  shows  him  at  all  chocked  in  regwd  of  wholesome  play, 
tlai^  designed  lor  exercise ,  and  the  rego-  should  he  at  all  tines  encouraged  in  it. 
lar  eircalalion  of  the  fluids  caaaot  proceed  This  adriee  is  partioulsfly  nrramsrji  m  ta»- 
without  its  asMStance.  Arguments,  indeed,  poet  to  girli,  who  ore,  in  genetal,  loo  much 
may  be  drawn  fWmi  the  structure  of  every  confined  by  their  tnjudicioos  mothers,  and 
part  of  the  animal  economy  of  nmn ;  and,  thus  are  not  only  weak  and  debilitated  in 
whera  exerewe  is  aei^ted,  none  of  the  their  general  habit,  but  acqoua  most  of 
•niaml  lunctioos  can  be  duly  executed,  and  those  diseases  peculiar  to  their  sex.  Nohi- 
the  eonrtHntion,  ia  goneral,  therefore  must  juiy  can  take  place  Iram  suffering  them  to 
soon  be  seriously  afleeted.  run  about,  without  unnecessary  restraint. 

The  early  and  ngoroas  coafiaement  of  Dancmg,  if  not  carried  to  exoeiSy  is  of  ex- 
childraa  at  dqr-ochools,  merits  to  be  parti-  cellent  service  to  young  peisons ;  it  cheem 
cnlafjyiaptabatad.  To  preveat  trouble  to  the  spirits,  promotes  perspiration,  strength- 
the  pueat,  the  hifimt  is  oAea  seat  to  «8s  the  Umbs,  and  at  the  same  time  gires  a 
aehool,  perfaapa  fcr  aevea  or  eight  houn  on  much  better  grace  to  the  person,  than  m 
a  stretch,  at  a  period  of  fife  when  it  can  coastut  employment  at  needle-work,  or 
leam  little  or  notling,  and  when  Its  time  evenanacqukitionoftbegenenlandfarious 
woaMbomoreiwoperlyspeat  hi  cxerdses  accomplishments  that  cowtitnte  modem 
or  diversions.  Mor  does  the  auad  suAr  lemale  educations;  whidi,  however,  wouUL 
leas  fiam  this  evil  than  the  body.  Thefix-  by  no  means  be  impeded  by  giring  scope 
ing  it  to  one  object  so  preasatarely,  pro-    to  exercise. 

vided  it  can  really  be  made  to  learn  any  A  popular  vrritervreO  observes,  that  ^  an 
thmg  at  all,  not  only  wuakens  the  fiunlties,  cflenunate  educatkm  wiU  mftUibly  qioil  the 
but  b  apt  to  produce  an  aveiaion,  on  the  best  coMtUntion,  and  If  boys  are  brooght 
part  of  the  chiM,  to  study  at  that  tfaae  of  up  m  a  more  delicate  manner  than  even 
hie  whca  stady  wouM  be  uselhL  Evea  the  f^  oagbt  to  be,  they  will  never  be  men." 
hnmuriag  such  a  number  of  children  m  a  The  same  author,  with  great  Justice,  ap- 
eon6ned  room,  as  we  oftea  meet  with  in  lit-  plands  the  pructioB,  of  kte  introduced  of 
tie  day-schools,  by  vitiatmg  the  atmosphere,  teachu^  boys  the  military  exercke,  asnot 
andcormpting  the  air,  mait  hy  the  seeds  only  an  admirable  mean  of  strengthennig 
of  diseme,'  and  not  unfireqoenl^  occusion  their  body  and  lunb^  but  of  mspiring  them 
Wection.  If  seat  eaily  to  school,  the  time  vrith  early  idem  of  courage,  and  edacatii« 
of  leaning  should  aever  be  kM«,aadshoald  them  so  that  they  may,  at  a  lutui«  period 
be  alternated  with  proper  diveisaoas  and  be  ready  and  able  to  ddend  their  country 
eicfclKs  suited  ta  tMr  period  of  file.  in  case  of  emergency. 

Tbe«n|yaignBieatia&voar  of  aa  ear^  To  unifonn  exercae,  add  the  use  of  the 
aducationis  the  advaataga  of  aa  early  ea-  coM  bath :  it  wiU  prove  aa  admirable  aux- 
tnaee  of  «hBdrca  lata  the  world ;  aad  of  lliary,  aad  asay  be  even  a  substitute  lor  ex- 
thsir  being  aUe  to  proride  for  theamalvss.  eroisewhera  it  caaaot  bo  duly  obtahied  • 
Ibat  this  asqr  be  proper  hs  one  respect,  aad  if  the  salt-water  bath  caa  be  had,  it  iJ 
andhi  eemfai  dames  of  aodety,  we  shafl  certainly  preferable.  By  general  unmeiw 
nadayadarit;  batifthecMstitatioabetD  skm,  the  body  is  btaced  and  strangthened 
be  ndaed  at  aa  aar^  period,  twice  as  mach  the  geaeral  dreuhitio^  hsciemed,  and  all 
wiibelost  as  gaiaad  by  this  deceitlul  sya-  stagaatioa  m  the  sasaDer  vessels  prerented. 
taa.  Thatrathofsachareamifclsstroag^  The  coonmesiccment  of  this  piactico,  early, 
osafinNd  by  what  we  avaity  dey  observe  will  be  tim  aieans  of  preventii^f  the  an» 
la  aaasfectatiag  tawaa,  where  life  Is  sd-  pearaace  of  asany  eonstitntiond  diseasm. 
dsm  pmtmclsd  beyond  its  middle  age,  aad  It  eaaaot  ha  too  aaMsh  umukated,  and  hm 
Iittlse4oyad,avfalfitshoaldbtylromtha    beaa  hi  ase  from  time  inaaamid  with 
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infancy; 

4troM  nttibbswlio  have  been  most  distin-  wine  mty-beadmiiiisteredy 

gniahed  for  the  enjoymeiit  of  health  and  vi-  few  drops  of  Tolatile  tinctare  of  .. 

iroarofcaiistitation.    No  prejadtces,  there-  lliese  remedies  may  be  repeated 

.fore,  of  the  mother  or  nofse,  should  prevent  two  or  three  honn  till  reooTery  take 

the  use  of  this  salntary  prophylactic ;  and  after  which,  stools  slioald  be  obteined  by 

•«ven  .where  it  cannot  be  employed  to  its  means  of  a  clyster,  or  a  te»^ooiifiil  of 

fbn  extent,  still  the  extremities  should  be  tor  oil. 

every  day  batiied  in  cold  water,  and  after-        The  name  of  meconimn  is  given  to 

wards  weM  dried,  and  tiie  skin  well  mbbed.  fint  contents  of  the  bowels  of  diildten  c^^ 

In  this  view,  boys,  instead  of  being  pre-  »i»ting  of  a  bhick,  pitchy  matter.  hicMy  te- 

iwnted  by  their  fond  aiid  fearfol  motiiera,  nacioiis.    This  osnally  passes  away  withm 

should,  on  eveiy  account,  be  encouraged  to  a  day  or  two  after  birth,  and  if  retaisied  be- 

learn  and  practise  tiie  salubrious  and  use-  yond  this  period,  proves  tiie  source  of  Terr 

ful  exercise  of  swimming.  troublesome  complaints.    Thb  intrntanrr. 

j^  /•  r  /*   1  '^  **  ^^^  whatever  be  its  cauae  or  intea. 

The  diseases  of  infantile  life  are  very  nn-  ^ni»  vod  sliould  be  dischaiged  as  aooa  ai 
merons,  and  some  of  them  very  compli-'  possible;  to  which,  from  its  ovm  iiritali^ 
cated.    It  would  be  absurd  to  attempt  a  BAtnre,   thexe  is  constantly  a    ^^■H'fiifj 
discussion  of  the  whole  of  these  witiiin  the  But,  in  certain  cases,  from  the  toipor  of 
limits  of  a  narrow,  and  what  is  merely  de-  ^«  bowels,  or  its  own  unusually  viscid,  or 
signed  as  a  popular  essay.    We  shall  con-  clammy  state,  this  discbarge  is  delajred,  aad 
'fine  ourselves,  therefore,  to  those  alone,  irritation,  pain,  and  griping  came.     If  the 
which  are  more  common  or  more  manage-  ^^  milk,  therefore,  do  not  prove  iaxative^ 
able,  and  a  general  knowledge  of  the  nature  ^^  bring  it  away,  a  tea-spoonful  of  eastar 
of  which,  may  enable  the  mother  to  co-ope-  ^  should  be  given  oiic€,  or  oftener*  till  the 
rate  with  the  intention  of  the  medical  prae-  bowels  be  disburdened,  and  the  synpCaiM 
titioner  whom  she  may  find  it  expedient  to  of  uneasiness  entirely  cease. 
consult   These  we  shall  arrange  under  the        It  has  been  common,  indeed,  ev^  at 
heads  syncope ;   retention  of  meconium ;  birth,  antecedently  to  its  discharge,  to  ad- 
jaundice;  costiveness;  looseness;  acidity,  minister  a  gentle  laxative  for  this  potpose; 
and   flatnlence;   thrush;   cutaneous  erup-  nor  ran  there  be  any  objection  to  that  prac> 
tions;  dentition;  convulsions;  and  rickets,  tice,  however  reprobated  by  soaie  pb\w- 
For  the  rest,  we  must  refer  the  i-eader  to  cians.   A  little  syrup  of  roses  will  generally 
their  regular  classification,  under  thearti-  be  sufficient;  or,  in  the  country,  a  little 
cle  Medicine.  fieshwtiey  and  honey.  Should  a  stronger  lax- 

The  process  of  burth  is,  at  times,  attended  ati  ve  be  requured,  then  the  castor  oil  any  be 

with  difficulty  and  danger,  and  especially  recommended,  or  a  vratery  inftnion  of  rha- 

exhaustion  to  the  child,  as  well  a^  to  the  barb,  cannot-fiiU  to  answer  the  ef^t   But 

mother:  and  as  the  latter,  upon  delivery,  should  they  be  slow  in  prtnluctng  tlie  eaw 

experiences  occasionally  syncope,  or  fiunt-  and  fi^dom  from  pain,  for  which  they  at* 

ing,  so  does  the  former  not  unfrequently ;  intended,  and  no  stools  have  been  procnifd 

its  lif^  when  first  bom,  appears  feeble  and  for  twelve  or  fourteen  bouts  after  birth,  a 

uncertain,  and  the  only  proof  of  animation  clyster  may  be  thrown  up,  and  repeated*at 

is  derived  fit>m  the  pulsation  of  the  navel- '  the  dtitance  of  a  fi»w  hours,  which  will  aa> 

string.    Generally  tiie  infant  soon  recovers  swer  eveiy  purpose,  and  the  dischaiga  once 

from  this  state,  and  vrithout  rebipse.    But  begun,  and  the  bowels  brought  into  actlm, 

at  times  the  syncope  continues  for  hours ;  the  meconium  will  gradually  pass  off,  fbrse- 

the  infant  gasps  fitintiy,  and  then  evinces  ienal  days,  without  any  finther  ttoaUe. 
no  sensible  appearance  of  respiration,  lor       Jaundice  is  a  disease  to  wWch  infints,  at 

tpn  minutes  or^  even  longer;  occasionally  birth,  are  very  subject,  and  may  be  said  to 

the  face  is  languid  and  pale,  but  sometnnes  take  pUice  always  to  a  oertam  degree.    It 

suffused  with  blood:  tiiis  attack  may  also  is  easily  kno#n  by  the  tiage  of  the  skin, 

repeatedly  recur.  -  and  more  particnhirly  the  nffivn  hae  of  the 

The  only  remedies  here  are  gentie  stinm-  eye.    The  nails,  however,  are  not  here  co- 

Urstk  and  cordials.    The  nostrils  and  tern-  loured,  n»  with  adnlU;  bat  the  yettownsv 

pies,  as  well  as  the  hands  and  feet,  may  be  of  the  complexion  gradually  incrcaiu,  as  a 

mbbed  with  a  littie  volatile  sal^  and  as  other  ones, 
soon  as  swaUowing  is  practicable,  a  littie       This  disoider  is  evidentiy  the  cfleet  of  a 
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Tiftcid'  matter  obstrnetiiii;  the  giU*docts ;  ia  and  iijeetkSBt  of  tbe  comaHRi  eoematic  dc* 

order  to  remofo  whidi,  a  gentle  emetic  is  coction,  with  a  little  iweet  oil,  aiid  a  sola* 

required.    That  generally  pieferrcd,  u  the  tion  of  neutral  salt    This  comphkiot  amal- 

tarfeariaed  wine  of  antimony,  to  tbe  doee  of  ly  proceeds  from  too  rapid  an  absorption  of 

m  aiiii^  drop  or  two ;  and  it  has  the  advan-  the  more  floid  parts  of  the  diyle,  by  the  bi- 

tage  c€  also  passing  downwrards.    In  giring  bttlom  mouths  of  the  laeteals^tn  conseqnence 

▼omita,  howerefy  at  this  period,  there  b  of  which  the  part  that  remains  is  too  com« 

often  mnch  danger,  and  instead  of  the  ur-  pact  and  solid  to  be  forced  away  by  the 

tarised  artimony,  which  is  rather  uncertain  common  peristaltic  action«    This  morbid 

in  ita  opetation,  three  or  four  grains  of  ipe-  activity  of  absorption  should  be  next  at- 

cncoanha  will  be  safer,  which  should  be  fol-  tended  to,  to  prevent  a  recurrence  of  the 

lowed  the  nest  day  with  the  same  quantity  disease;  and  occasional  doses  of  rhnbarb| 

of  tfanbarb.    Wliere  the  symptoms  do  not  alternating  with  castor  oil,  is  perhaps  the 

aeem  to  yield,  the  same  plan  should  be  con-  best  roetliod  that  can  be  pursued  to  obtain 

tinned  every  other  day,  till  the  yellownesa  this  object. 

begin  to  disappear,  which  it  generally  docs        Ldoseness,  or  diarrhfiea,  if,  however,  a 
in  about  a  week.    In  this  complaint,  the  much  more  common  complaint  among  in- 
mere  opening  the  bowels  does  not  seem  en*  fimts  than  costiveness.    It  n  often  connect- 
tirely  suifident  to  remove  tlie  colour  of  the  ed  with  vomiting;  and  both  arise  most  ft«» 
akin.  £ven  at  times,  along  with  the  former  qoently  from  one  of  tliese  three  causes;  nn- 
treatment,  some  addition  of  saponaceous  or  wholesome  food,  moist  cold  air,  or  the  snd- 
aoapy  medidnes  becomes  neces^ry,  as  two  den  disappearance  of  some  cutaneous  erup- 
or  three  drop)  of  prepared  kali ;  while,  to  tion.     F^m  wliichever  of  these  it  pro- 
assist  its  operation,  both  the  warm  bath,  ceeds,  it  ought  not  to  be  hastily  stopped ; 
and  ftiction'  of  the  stomach  may  be  con-  certainly  not  till  tlie  ofiensive  matter,  on 
joined.  which   it   depends,   be  totally  removed. 
On  this  snlject  it  may  be  fiwiber  observ-  Where  joined  with  a  vomiting,  an  emetic 
ed,  that  no  tinge  is  communicated  to  the  ought  to  be  the  (unH  step,  after  that  the  use 
child  from  the  mother,  though  she  have  of  rhubarb  and  absorbents  may  be  ventured 
been  afflicted  with  the  disease  daring  preg-  on,  and  continued,  with  an  occasional  emetic 
nancy ;  but,  at  the  same  time,  if  it  continne  till  the  first  passages  be  completdy  defred 
with  her  after  delivery,  and  she  suckle  her  of  any  irritation  whicb  aniy  keep  up  the  dis- 
childy  the  true  jaundice  will  be  conunimi-  ease.    If  it  continue  after  a  suffident  per* 
cated  to  tbe  infimt,  and  the  disease  remain  severance  in  this  plan,  light  conUals  and 
till  it  be  diher  weaned  or  the  mother  reco-  opiates  should  be  interpoied*    If  the  pnrg- 
ver.  ing  be  connected  with  toothing,  or  attoided 
There  are  few  infimts,  even  under  the  ^th  fever,  though  it  continue  obstuute,  it 
most  flivoonble  drcumstances  of  manage-  requires  mudi  caution.    For,  in  this  case, 
meat,  that  will  reach  the  termuiation  of  the  so  far  from  being  a  disease,  it  may,  perhaps* 
first  six,  or  even  the  first  three  months,  be  considered  ilielf  as  a  remedy,  in  prevent- 
without  some  morbid  afiection  of  the  lM>wels.  ing  the  occurrence  of  mye  dangerom  S3rmp- 
Tlie  diseases  of  this  tribe  are  chiefly  cos-  loms.  Keeping  the  discharge  merely  within 
tiveoess,  looseness,  addity,  and  flatulence.  bounds  is  the  proper  mode  of  proceeding. 
Of  these  the  first  is  not  very  frequent :  it  and  the  chalk  julep  will  be  the  best  reme- 
exists  nevertheless  occasiondly,  in  a  very  dy ;  when  the  boweb  bdng  once  cleared^ 
great  and  even  alarmmg  degree;  sometimes  and  the  irritation  removed,  the  treatment 
derived  firom  the  comtitution  of  the  mother,  will  be  mnch  regulated  by  the  appearance 
aad  sometimes  as  an  idiopatltic  afiection.  of  the  stools.   These  liave  been  disdngnish- 
Id  tbe  former  case  we  may  be  dways  under  ed  into  sour,  clayey,  watery,  bloody,  and 
leis  apprdieosion;  in  the  hitter  case  the  fetid.  • 
comtipation  is  occasionaUy  so  severe,  and        Tbe  h»t  kind,  when  it  occurs,  requires 
accsmpanied  with  so  mnch  pain,  and  even  the  use  of  a  powerftil  purgative,  such  as 
fpssm,8s  to  threaten  an  inflammation  of  tlie  senna-tea,  if  tiie  child  be  old  enough  to  bear 
bowels,  if  not  speedily  removed.    As  in-  it    Blood  is  sddom  mixed  with  the  stools, 
stmtsneous  applications,  the  best  remedies  but  towards  the  end  of  the  disease,  and  an 
are  fomentations  of  hot  water,  or  chamo*  occasiond  streak  of  it  is  of  htUe  come- 
nile  decoction,  to  the  belly^;  doses  of  calo-  queace.    Watery  stools,  where  combined 
Biel,  fiom  one  to  three  grains,  according  to  with  greenness,  or  an  appearance  of  curdled 
the  s|e  of  the  patient,  given  by  the  mouth,  matter,  are  best  removed  by  a  gentle  emetic , 

Ppf 


INFANCY. 

ffkd  a  fnmn  inirge.    SVanj  stodh,  with  an  alMorbent  «wtltf^  noeif 

■pfkearance  of  hiccop,  shoold  be  tretted  eunOcd  regwgitatioiis.    Ibe 

with  magnesia  and  other  abtorbents,  wann*  if  osoally  the  ranpie  eAet  of 

•d  by  the  addition  of  a  little  grated  oat-  danee,  and  the  cnrdM  appeannce  a 

meg.  White  and  chiyey  stools  are  best  cor-  of  healthy  digestion.  TV  athDoinn  of 

rected  by  a  drop  or  two  of  the  water  of  abaadance  inuifiBKyyaswellasiB  the 

kali,  mixed  with  the  preceding  'aperients,  fttages  of  life,  freqaently  eacitea  faecm^^  a» 

A  soap  clyster  will  likewise  be  aselul  if  the  aifectioii  pecoliarly  aMlid  to  infinta,  as  fk» 
eomphdnt  be  attended  with  mneh  griphig;.  action  hereby  prodnced  enables  the  sf  s— cfc 

nor  b  some  light  cordial  to  be  withheld ;  and  to  discharge  its  contents  both  throi^  the 

fomenting  the  belly  with  a  little  warm  month  andlnto  tiie  dnodenon.    Sntiflte 

brandy,  or  a  decoction  of  camomile-flowers  reguigitated  food  be  not  only  csrdlcd,  bwl 

and  white  po|^y-heads,  will  be  a  grei|t  as-  evuice  aa  add  smell,  and  especially  if  tka 

sistancc  to  the  other  parts  of  the  treatment,  breath  itself  betray  anch  a  smell  iadof 

Wherever  purgative  medicmes  are  nsed  dently  of  regnrgitation,  we  have  theo  si 

for  children,  theform  of  compounding  them  ficient  proof  of  the  existence  of 

Is  a  material  circmnitance.    They  should  the  stomAch  from  one  of  the  two 

always  possess  the  addition  of  aromatics,  now  enumerated,  and  shooM  apply  oqgaelsaa 

especially  those  of  the  carminative  kind,  aa  to  remedy  it. 

a  little  ginger,  pounded  cardamum  seeds,        Ihe  first  pomt  is  to  get  rid  of  UKaeidy  or 

dill  or  aniseed  water.    The  pam  is  hereby  other  irritating  matter,  that  actaally  eaaas 

relieved,  the  healthy  action  of  the  mouths  hi  the  mtestinal  canal;  and  the  aeoosd  is 

of  the  tocteals  renewed,  and  the  morbid  ir-  to  prevent  the  formation  of  fresh  natter  of 

ritation  of  the  seCements  of  the  uitestinef  the  same  kind.     The  former  mCnntioB  is 

duuinished.  best  accomplished  by  aperients;  and  *ofaO 

Improper  food  is  the  common  cause  of  aperients  by  calomel ;  either  alone,  or  in 

infontile  diarriioeas:  either  an  acetous  for-  conjunction  vrith  small  doses  af  rtnibmb; 

mentation  is  excited  in  the  stomach,  or  the  the  latter  by  changing  the  nature  of  the 

gastric  juice  is  changed  in  its  nature,  and  morbid  action  of  the  seoernents  of  the  sti^ 

secrets  an  acid  of  its  own.    Other  deraige-  mach  or  intestinea,  and  recovering  theni  la 

menti  of  the  bowels  may  proceed  from  the  their  accustomed  secretions.    This  ia  best 

use  of  improper  diet :  but  acidity  from  one  produced  by  gentle  stimulants,  as  diB,  an»- 

or  other  of  these  causes  is  the  common  ef-  seed,  or  dnnamon-water,  and  espeeidly  art 

feet    The  chief  proof  of  acidity  is  in  the  Tolatile,  of  which  two  or  three  drapa 

green  colour  of  the  evacuations;  these  are  be  given  at  a  dose,  and  which  aaawers 

at  the  same  time  usually  accompanied  with  double  purpose  of  a  stinndaal^  and  a 

pain,  and  watery  m  their  consistence.    If  rector  of  addlty.    If  the  fonner  be 

the  pain  be  extreme,  the  legs  rigidly  drawn  ployed,  they  should  be  eorabined  with 

up  towards  the  belly,  and  the  ejections  small  nesia,  chalk,  or  other  absorbent  eaftfas,  or 

in  quantity,  but  very  frequent,  and  a  mere  the  aromatic  confection,  which  is  aa  cxoel> 

watery  discharge,  d^  intermixed  with  slime  l^ot  preparation  for  this  purpose, 
or  mucus  alone,  the  disease  is  then  called        The  use  of  opiates,  after  the  leaoval  of 

watery  gripes.    This,  however,  is  a  com-  the  peccant  matter,  may  often  prove  hIgjUy 

plaint  of  the  lower  and  bvger  intestines  ra-  serviceable;  but  it  requires  a  skill  sa  dei- 

ther  than  of  the  stomach  or  digestion  itself,  cate,  and  a  judgment  so  practised,  to  deta^ 

and  of  course  evinces  less  proof  of  acidity,  mine  the  time,  and  apportion  the  doM,  ttet 

which  is  peculiarly  dependent  upon  the  wedarenotreoomnendopinainanyihipo 

atomacb.  as  a  domestic  medicine:  it  shonld  be  alana 

Acidity  is  also  sidd  to  be  evmcedby  the  admhiisterednndertheadvieeofajndMiina 

regurgitation  of  curdled  milk ;  but  this  is  ptactitioner. 

not  strictly  correct.    The  milk  of  all  ani-        Flatulence,  or  wind,  is  rather  n  syaptain 

mals  is  curdled,  ia  a  state  of  the  most  per-  ef  disease  than-a  disease  m  itielf.    It  is  an 

foct  health,  before  it  becomes  digested,  or  attendant  upon  all  the  eomphdms  we  have 

imtiier  pertiapa  during  the  very  "process  of  Just  noticed,  and  as  it  commenced  so  It  wfl 

digestion.    We  cannot  now  enter  mto  the  teraunate  with.  them.    Yet  theagh  a  man 

question,  why  this  change  shonld  be  neces-  symptom,  it  is  often  found  so  troobleaeae» 

sary :  it  is  enough  to  state  it  to  be  a  foct,  whatever  be  the  disorder  or  stile  of  the 

and  to  caution  the  mother  agahist  loadmg  boweb  on  which  it  ia  dependant,  as  to  lo* 

the  stomach  of  her  child  with  aperients  or  quire  specific  attentioB.    ADdhefe^iB  — 
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JoKtiao  with  tl»  tribe  of  cordiil  tdmnlanti  for  a  week  or  two^  It  is  eomaooly  witliom 

jnet  enoniented,  we  woold  i treonoosly  ad*  feveri  which  only  nqiervenes  in  its  pro- 

jnM  the  application  of  warm,  stimnlatiDg  grew,  in  the  lame  manner  as  hectic  fever  is 

Ihumentt  to  the  belly,  ¥rhich  should  be  produced  in  other  cases,  from  the  increasing 

-nbbed  over  it  with  easy,  but  long  repeated  debility  of  the  system.    Care  should  be 

friction;  lor  the  friction  of  a  warm  hand  taken  that  the  child  do  not  catch  cold* 

^one  is  aerviceaMey  and  usually  affords  pal-  The  chief  source  of  this  disease  seems  to 

pable  relief  «ven  in  a  short  time.    If  it  do  .be  faidigestion,  from  whatever  cause  it  may 

not  yield  to  this  pfam,  mjeetiom  of  a  de-  be  produced ;  and  therefore  bad  milk,  nn- 

eoction  of  chamomile  flowers  with  a  little  wholesome  food,  or  even  weakness  of  the 

ginger,  or  a  few  cardamom  seeds  should  stomach  itself,  are  sufficient  to  produce  it 

conjoin,  and  be  repeated  daily.    Here  also.  These  causes  evidently  give  rise  to  acri- 

aa  in  the  case  of  simple  acidity,  the  food  raony,  which  particularly  affects  the  small 

ahould  be  chaufi^  if  the  child  be  weaned;  glands  of  the  membrane  lining  the  stomach 

«nd  eren  in  extreme  cases,  if  he  be  not  and  bowels,    fience,  on  the  principle  of 

ireaaed,  provided  there  be  sufficient  sua-  rehixation  of  these  organs,  a  tea-spoonfhl  of 

picton  tint  the  milk  of  the  nurse  or  mother,  oold  water,  taken  every  morning,  has  boen 

bow  wen  soever  it  may  stand  the  test  of  reckoned  a  useful  preventive ;   and  this 

examination,  be  the  productive  caose.  joined  with  a  due  attention  to  the  ezcre- 

When  dtarrbceas  proceed  from  a  moist  tions  will  often  fiiUy  succeed, 

amwholesome  atmosphere ;  or  from  a  sod-  The  principle  of  cure  in  this  disease  is 

den  suppression  of  any  cutaneous  eraptioa ;  simple  and  plain.    Hie  state  of  the  boweb 

It  follows,  without  further  instnetion,  that  in  the  cause  ;  and  this  state  is,  at  th»«ane 

the  only  chance  of  removing  the  complaint  time,  attended  with  a  certain  degree  of 

is,  m  the  first  imtaace,  by  removing  the  acrimony.    The  first  step,  therefore,  is  to 

child  into  a  healthier  atmosphere;  and  in  open  the  bowels,  where  costiveuess  pre- 

-the  second,  by  exciting  the  skin  to  a  new  vails,  by  means  of  any  of  the  laxatives  enn- 

"dBorescence.  merated  In  the  preceding  diseases.    The 

•    Another  disorder,  and  frequently  a  veiy  antunouial  wine  hu  l>een  particnkrly  pre-' 

laeriooB  one,  originating  finm  a  dennged  ferred  by  some  physicians ;  and  then  cor- 

atate  of  the  first  passages,  is  thrush.    That  lecting  the  acrimony  by  means  of  any  of  the 

-h  arises  hence  there  can  be  no  doubt,  aa  It  testacions  or  shell  povrders,  or  which  is  bet- 

.haa  been  known  to  aeiae  every  infimt  in  a  ter,  common  magnesia.    Where  the  boweb 

thmily,  in  which  mismanagement  or  a  want  are  already  in  a  loose  state,  instead  of  tiie 

"of  attention  to  them  took  place,  finom  aed-  above  practice,  as  the  child  is  generally 

dental  causes ;  and  to  disappear  as  soon  aa  weakly,  two  or  three  grams  of  the  com- 

•the  proper  attention  waa  reanmed.    It  is  pound  powder  of  contreyerva  may  l>e  ad- 

erident^  a  disease  of  debility,  connected  nunistered ;  and,  as  the  disease  declines,  a 

-with  a  predominant  acidity,  by  the  conti-  little  rhubarb  should  be  superadded,  which 

nuance  of  which  the  eompUnt  is  aggravated,  vrill  strengthen  the  bowels  by  its  a^tringen- 

It  generally  takes  pbce  in  the  fint  nmnth»  cy,  and  ait  the  same  time  coivect  their  acri* 

but  may  be  entirely  avoided  under  proper  mony.    When  the  disorder  is  removed,  the 

treatment.  chilcTs  health  will  be  restored  by  some  tonic 

This  complaint  firstappears  in  the  comers  or  strengthening  remedies,  as  a  tea  spoonful 
'of  the  Kps,  spreading  over  the  tongue  and  of  camomile  tea,  or  afew  drops  of  the  com- 
-dieeks,  in  the  form  of  little  white  specks,  pound  tmcture  of  gentian,  vrell  diluted. 
Increasing  in  number  and  aixe,  they  .run  These  medicines  should  be  given  two  or 
more  or  less  together,  accordmg  to  their  three  times  a  day,  the  bowels  kep<  regular- 
malignancy,  and  compose  a  thin  white  ly  open»  and  the  testaeious  powder  not 
•emst,  vriiich  at  faMt  extends  over  the  whole  entirely  relinquashed,  but  occasionaUy  ad- 
inside  of  the  mouth,  from  the  Kpa  to  the  gid-  mmislmd.  Where  the  disease  appean 
iet,  and  even  the  stomach  itsel^apd  reaches  very  malignant,  mstead  of  tiie  bitters  re- 
st times  through  the  whole  length  of  the  commended,  a  deooction  of  the  bark,  vrith 
>hitcatfaies,  piodochig  a  redness  at  the  fonda-  the  aromatic  confection  irill  be  preferable, 
ment  When  this  cmst  fells  off,  it  is  sue-  In  the  use  of  absorbents,  or  testaceous 
ceeded  by  others,  often  of  a  darker  colour;  powders,  the  dose  cannot  be  precisely  re- 
and  the  same  appeanmce  successively  recurs  gnlated,  but  must  be  increased  or  dimi- 
mi  the  disease  depart  niihed  aocordhv  to  the  effects.    Three  or 

It  b  MMMtanei  precedad  by  ileapiim  four  gnina  wgr  be  glvcDi  three  or  fo« 
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timet  in  fhe^y ;  and  when  these  medicines  like  smill  pin  hetds,  of  a  pearl  colour, 
are  employed^  the  diet  of  the  none  should  not  transparent    Yet  whatever  be  its  ap- 
abo  claim  an  attention,  and  her  nsual  <pian-  pearance,  it  is  evidently  the  eflect  of  nitca- 
tity  of  malt  liquor  be  diminished.  tinal  acrimony,  connected  with  the  deiiratr 
Besides  this  general  treatment  of  thrush,  state  of  the  skin,  and  detennioation  o£  the 
it  has  been  also  common  to  make  applica-  bloodtowards.it    Hence  all  that  is  wmnted 
tions  to  the  part,  in  order  to  hasten  the  ex-  is  an  attention  to  the  state  of  the  bowel% 
folmtion  or  s6dinp,  of  the  snrfiice.    Such  and  the  use  of  testaceous  powden  in  cost- 
applications,  however,  are  highly  improper,  jtmction    with    cordials   or    antiaiioDiah  -, 
on  the  first  attack  of  the  disease,  or  tai  na-  while  the  chihl  should  be  kept  modentely 
tureshowsanactuaidisposition  or  tendency  warm,  that  the  eniptitm  may  not  be  sn^ 
to  this  separation.   By  beginning  with  such  pressed. 

applications  too  early,  they  only  increase        It  may  be  observed  here,  that  the  atate  of 

the  soreness  of  the  surface,  and  by  rudely  the  bowels  and  skin  have  a  sympntfaecic 

clearing  it  of  the  aphthous  matter,  give  a  connection,  and  the'  bowels,  wfaesi  disordefw 

deceitfol  appearance  of  amendment.    It  is  ed,  are  sensibly  relieved  by  an  appeaiaace 

proper,  however,  that  the  child^s  mouth  of  eroptionnon  the  skin.    Hence  mcb  erap- 

should  at  all  times  be  kept  clean,  particu-  tions,  instead  of  being  suddenly   repelled, 

larly  if  much  foulness  prevail,  and  there  be  should  rather  be^  encouraged^  and  eveo,  if 

an  appearance  of  thick  sloughs.    Of  the  se-  disappearing,  should  be  invited  to  retom. 
veral  preparations  that  have  'been  used  for        Tlie  next  variety  of  rashes  or  papolnas 

this  purpose,  borax  has  gained  a  decided  eruptions  worthy  our  attention  are  thoK 

preference  ;  and  it  may  be  mixed  up  with  denominated  milk-blotches,  crosta  factea» 

sugar,  in  the  proportion  of  one  part  of  the  or  strophulus  volaticus,  by  antkon;  sone  of 

former  to  seven  of  the  lat^.    A  small  por-  whom,  however,  contend  that  the  emptioBi 

-  tion  of  this  composition  may  be  pnt  on  the  under  tljese  names  have  a  trifiiog  difl^eoee 
child's  tongue,  whioh  will  dissolve  and  be  iifom  each  other.  It  may  be  so :  bat  the 
conveyed  to  the  other  parts  of  the  mouth  ;  difference  is  not  worth  pointing  ont  at  pre> 
or  it  may  be  made  op  into  a  paste  with  sent  It  generally  occurs  in  in&nta  of  an 
honey,  which  is  a  better  form.  No  violent  irritable  skin,  and  appears  moat  conunoaiy 
rubbing  o^the  parts  affected  should  ever.be  on  the  forehead,  and  the  scalp»  exteadiaig 

-  allowed  to  take  place ;  as  it  will  both  give  half-way  over  the  fiice,  in  the  form  of  hige 
unnecessary  pain  to  the  child,  and  extend  loose  scabs.  In  the  progress  of  the  diiorderp 
tlie  duration  of  the  disease,  by  producing  a  these  scabs  much  resemble  the  soBall-poz 
new  growth  of  the  same  morbid  spots  on  when  bhuskened,  and  at  times  conttane  ta 
tlie  suriiice.  disfigure  the  child  for  several  niontfas.TlMMi|^ 

The  skin  and  cuticle  of  iniants  is  pecn-  at  last  they  assume  this  dark  appearance, 
liarly  delicate  and  irritable,  and  the  action  they  begin  as  white  vesicles,  with  a  wa- 
of  the  air  alone  upon  them,  whenever  there  tery  disduu^e,  and  great  itcUng  of  the  al- 
ls a  change  in  the  temperature  of  the  atmo-  fected  parts. 

*  sphere,  is  almost  always,  and  sometimes  aJ-  In  this  complaint,  veiy  little  needs  to  be 
together  sufficient  to  produce  efflorescences  done..  Where  the  case,  however,  is  severe^ 
of  some  kind  or  other.  Hence  it  is  not  to  an  occasional  drain  by  a  blister  between  the 
be  wondered  at  that  they  are  subject  to  a  shoulders,  or  behind  the  ears,  will  answer 
variety  of  cutaneons  eruptions  or  rashes.  the  good  purpose  of  transferring,  and  coase- 

*  The  first  eruption  that  is  generally  no-  quently  abating  the  irritation  and  itchi^ 
ticeable  is  the  red-gum,  or  redgown,  as  it  The  same  effect  will  attend  washing  the 

*  was  formerly  caDed,  and  perhaps  opght  to  parts  with  warm  beer  and  batter,  where  the 
\h  called  still ;  the  strophulus  intertinctos  discbaige  is  very  hot  and  acrid ;  and  the 

'  of  authors.    It  consists  in  a  papulous,  ef-  tar-ointment  has  been  employed  with  eqail 

florescence  of  small  spots,  confined  to  the  benefit  in  the  same  view. 
face  and  neck  ;  or  in  some  cases  extending        The  duration  of  the'  complaint  is  geae> 

to  the  liands  and  legs,  and  even  the  whole  rally  judged  of  from  the  stale  of  the  uioe ; 

body,  in  the  form  of  large  patches.    It  and  where  this  discharge  is  turbid  or  fetid, 

sometimes  appears  in  small  pustules,  filled  the  disorder  is  seldom  of  long  coDtinumce. 

with  a  limpid,  purulent,  or  yellow  liquor  ;  It  generally  ceases  when  the  child  has  cat  a 

and  frequently  turns  di^  and  homy,  and  few  teeth;  should  it, hovrever, be obstinatSy 

scales  off,  witliout  giving  any  fiirtber  trou-  of  which  there  are  a  few  examples,  the  Hai^ 

ble.    Anotliar  appfannce  it  assumes,  is  rowg^ite^  or  any  other  sulphartpus  «^^er| 
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itttiinl  or  irtUicialy  will  have  'a  good  ef-  k  tiie  only  direction  to  be  g^ven.    Skould 

feet  tbe  tumoon  not  eenly  tabtidey  a  decoction 

TUB  ehiption  has  tometimei  been  impro-  or  iofeetioni  of  the  bark  may  be  found 

perly  mistaken  for  the  venereal  disease  ;bnt  nseinl. 

Ha  spontaneous  disappearance  is  a  proof  Tbe  next  species  of  teeth-rash  somewhat 

that  it  has  no  sort  of  connection  with  siphilis  resembles  the  rash  of  scarlet  lever^  and  is 

•f  any  kind.  very  rare.    It  is  always  preceded  by  sick* 

The  tooth-rash  affords  several  varieties,  ness,  fever,  and  a  disordered  state  of  the 

nil  of  whicii  belong  to  the  stropholos  tribe,  bowels ;  but  these  symptoms  disappear  as 

and  rank  under  the  strophulus  coniertos.  ioon  as  the  emption-  is  complete,  which' 

Hie  first  we.  shall  enumerate  is  not  alto-  shows  evidently  its  critical  nature  of  pre- 

gether  peculiar  to  this  period.    It  much  re-  venting  a  train  of  worse  maladies, 

sembles  the  itch,  and  is  most  ftequent  in  its  Such  indeed  is  the  variety  m  the  tooths 

appearance  about  the  fiice  and  neck,  though  rashes  of  children,  that  it  would  be  ahnosi 

not  exclusively  confined  to  these  parts.    It  endless  to   enumerate  them ;    a    variety 

has  often,  from  iti  appearance,  been  mis-  arising  from  difierences  of  constitution  and 

taken  for  the  real  itch ;  but  it  differs  so  other  drcnmstances  with  which  we  ar^  un* 

liir,  that  it  is  of  a  most  salutary  tendency,  acquainted.    But  whenever  an   eraption 

and  even  sometimes  critical  in  its  nature,  as  i4>pean  at  this  period,  the  safest  plan  ii  to 

preventing,  at  this  juncture,  serious  effects  consider  it  as  connected  vrith  the  effort  of 

to  thechlM.  toothing.    If  our  judgment  be  correct,  the 

No  particular  treatment  is  necessaiy,  ex-  complaint  vrill  decay  as  soon  as  the  tooth  is 


cept  merely  avoiding  coM,  and  keepmg  the  protruded ;  and  if  it  be  not,  its  nature  will 

bowels  soluble.  be  easily  ascertained.    By  attending  to  the 

The  next  tooth-rash,  at  this  period,  is  one  Atate  of  the  bowels,  as  already  pointed  out, 

that  greatly  resembles  flea-bites,  having  a  tU  danger  of  such  eruptioos  will  be  avoid- 

depressed  polit  In  themiddle  of  tbe  elevated  «d ;  and  the  more  they  are'  treated  on  the 

spot,    lliis  disorder,  in  some  instances,  re-  ground  of  bemg  an  effort  of  the  constitution 

eors,  uniformly,  just  before  the  appearance  to  relieve  itself  by  an  increased  action  to> 

ef  a  tooth,  and  when  cut  disappears.   Here,  vrards  the  surface,  the  more  will  the  safety 

in  respect  to  treatment,  the  same  observa-  of  the  child  be  consulted.    It  is  of  conse« 

tion  applies  as  in  the  former  case.  quence,  therefore,  in  order  to  silence  the. 

-  A  third  species  appears  in  the  fbrm  of  damonrs  of  nunes  on  tliis  head,  to  point, 

measles,  and  is  often  mistaken  for  them,  out  that  no  danger  follows  their  appearance; 


Some  degree  of  sickness  generally  precedes  that,  on  the  contrary,  the  child  is  benefited 

its  appearance,  but  tfaera  is,  at  the  same  by  them ;  and  that  nature  should  be  ai- 

time^  little  or  no  fisver.  It  usually  continues  lowed  to  fimsh  her  own  work, 

very  florid  for  a  few  days,  and  when  di^  Urticaria^  or  nettle-rash,  is  a  papnlona 

appearing,  does  not  dry  off  like  the  measles,  disease  which  generally  occnn  to  children 

•  The  treatment  hera  is  very  simple.    Hie  under  two  years  of  age.    In  its  appearance 

testaceous  powders  may  be  empkiyed,  with  it  is  always  sudden,  and  is  often  very  trouble- 

the  addition  of  a  little  nitre  and  compound  some.   The  child  generally  begins  to  scream 

powder  of  contreyerva;  and  as  the  disease  befora  the  cause  of  its  illness  is  known, 

declines,  a  little  rhubarb,  or  other  laiative,  And  on  examimng  its  body  and  limbs,  a  re- 

may  be  given  for  a  day  or^two.  sembhmce  so  like  the  stinging  of  nettles  ia 

A  fourth  species  of  tooth-rash  is  one  every  where  conspicuous,  from  whioh  the 
which,  though  appearing  like  the  former,  disease  has  its  name* 
soon  spreads  into  large  spots,  at  first  of  a  Tliis  complaint  b  generally  preceded  by 
bright  red,  and  afterwards  of  a  darker  hue,  a  slight  fever ;  some  degree  of  sickness  and 
sunlbr  to  the  purple  spots  that  appear  in  ty-  pain  in  the  head  are  also  felt,  particularly  if 
phous  fevers,  though  this  be  entirely  of  a  the  child  have  been  exposed  to  odd. 
different  nature.  Some  fever  generally  at-  The  nettle-rash  of  children  may  be  con- 
tends the  eruption,  followed  frequently  by  sidered  as  a  very  simple  disease,  compared 
unall  round  tunaonn  on  the  legs,  which  with  that  of  adults.  Ito  disappearance  being 
softening  ui  a  few  days,  seem  as  if  indin-  often  as  sudden  as  iU  atteck,  it  does  not  le. 
ipg  to  suppurate,  though  this  never  takes  quire  that  serious  treatment  necessary  to 
p\'*ice,  more  advanced  age.    When  it  seems  obsti- 

Like  the  former,  the  treatment  is  simple ;  nate,  a  few  grains  of  the  compound  powder 

and  an  attention  to  the  stete  of  the  bowels,  of  contreyeirva  or  ipecacuanha  may  be  ad< 
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ninbtcre^  two  or  test  timet  a  diy,  vdtk  mm,  aatnallyy  a  looie  htOj^ 

tiie  sdditioD  of  two  or  three  drope  of  eon^  fiom  the  complemti  of  thb  period, 
poimd  spirit  of  ammonhu    la  Iho  meni        The  tine  of  toothing 

time,  the  state  of  the  bowe&s  as  in  .other  menees  between  the  fifth  ami  Ceo  A 

papuls,  will  reqoire  proper  attentioo^  and  the  process  of  the  first  % 

.  Bat  if  the  emptioo  be  rery  general,  and  tinues  till  about  eighteen  or  twenaty 

the  weather  somewhat  oold^  it  may  not  be  after  bu^.  The  usual  number  at  tlie 

«an  improper  precaution  to  eoofioe  the  child  at  this  time  cut  is  sixteen.    Tibe 

a  dagr  or  two  to  bed,  so  that  there  may  be  no  begins  in  the  lower  jaw,  two  of  tlie 

danger  of  the  raili  being  repelled  Q^  middle  teeth,  are  usually  fint  osst, 

llie  last 'variety  of  ii^tile  rash  we  shaH  are  foUowed^  by  the  two  correapondiss^  oi 

mention,  is  a  phlyctenons  or  watery  erup«  in  the  upper  jaw ;  next,  after  amme  im 

tion,  consisting  of  blisten  of  different  si«s,  mission,  cpme  the  four  ad|oliiiBi|^ 

aomewfaat  like  scalds  or  )»ums,  which  con-  then  fiiUow  tiie  two  doable^teeth,  or 

tinne  oot  several  days,  and  attend  both  ders,  at  an  interval  of  some  weeks ; 

Bowel-complaints  and  tootiung.    It  seeou  the  teeth  in  the  lower  jaw  called 

of  a  beneficial  natore.    It  is  chiefly  conapi-  dog-teeth ;  and,  lastly,  the  two 

euoos  on  the  belly,  ribs,  and  thighs. '  The  lag  ones  in  the  upper  jaw,  called  the 

vesicle  or  bag  contains  a  sharp  acrid  liquor,  teeth.    About  the  seventh 

which,  where  tiie  bag  islarge,  should  be  dis-  new  set  of  teeth ;  and  about  the  twentirU^ 

ohargedbytfaepunetnreofaneedle.  the  two  inner  grinders,  or 

Little  is  here  necessary  in  the  way  of  nnlest  these,  as  sometiaieB  hap^cns^ 

treatment.    The  state  of  the  bowels  will'  traded  at  the  first  toothing, 
entirely  regukte  what  is  to  be  done.  If  the     -  That  the  teeth  of  the  lower  jaw 

child  be  costive  the  laxatives  already  pre-  forward  may  be  natnially  expected^ 

aeribed  ynil  answer  every  purpose,  with  tiie  their  liehig  less  deep  in  the  socketay 

addition  of  the  testaceous  powders :  and,  their  points  thinner  and  sharper  thaa  f§m 

if  the  belly  be  loose,  and  the  mfimt  low  and  others. 

debilitated,  then  the  lifjht  cordials  pre^       Thon|^  this  be  the  usual  progroM  of  pn^ 

oosly  recommended,  will  be  necessary.  trusion  in  strong  healthy  dnkhen,  yet  us 

'   One  of  the  most  critical  periods  of  infim-  those  more  debilitated,  the  progress  ia  belli 

ey,  and  to  which  the  greatest  attention  slower  and  more  iiregnlar.    Thus  the  tmtk 

ought  to  be  paid,  is  that  of  toothiuf?,  or  den-  are  in  many  first  cut  in  the  upper  jaw,  nor 

titioo.    A  continueJ  irritation  is  kept  upon  do  the  contiguous  ones  appear  always  at  the 

the  constitution,  for  a  great  length  of  time,  same  time.    Mlierever  there  li  naNh  pain 

whereby  the  latent  seeds  of  disease  of  an  and  irritation  nt  first,  the  same  any  be  ex> 

hereditary    nature    are    often    unfolded,  pected  to  recur,  or  continne,  darisg  the 

Which  might  otherwise  have  hun  dormant,  whole  period  of  toothing, 
said  done,  peihaps,  no  injury  to  the  general        The  morbid  aymptoma  that  attsnd  dc»- 

health.    Hence  coagh,  fever,  rickets,  and  titlon  are  very  nnaMroos ;  they  my  be 

various  forms  of  scrophula,  may  be  traced  arranged  as  simply  afiectiag  the  part,  eras 

ia  their  first  appearance,  from  this  period.  connected  with  the  system  hi  gencrsL 

It  has  been  observed,  in  judging  of  the        Of  the  fonner,  the  usual  appeanaees  aia 

ease  or  difficulty  of  dentition,  that  weakly  an  hicreMa.of  saliva  dischaiged  u  the  fom 

said  rickety  children  cut  then-  teeth  most  of  skver.    The  gams  are  swriled,  teiM^ 

Radily.  Many  circumstances  have  an  infiu-  and  hot,  while  the  chedcs  display  a  ^caai- 

enoem  this  respect,  as  the  number  of  teeth  scribed  redness.    Of  the  latter,  or  gsnsirf 

that  protude  themselves  at  once,  and  the  syraptoass^  the  nuMt  common  are,  ealaaesm 

parlicuhur  sort    Tlius,  where  two  or  three  eruptions,  particnhrly  on   the  6oe  sad 

teeth  germhsate  a^  a  time,  the  irritation  on  scalp;  the  state  of  the  beUy  h  imgdv, 

the  gums  must  be  much  more  considerable  though  most  coonnopiiy  a  looseoss  sttca^ 

than  where  there  is  only  one ;  and  there  it,  with  stools  of  varioos  coloar  sad  csa- 

WOI  be  more  difficulty  in  the  protrusion  of  sistenee.    Considerable  watcfalidn«  pio. 

the  faurge  back-teeth  than  m  the  fere  or  eye-  vails,  and  when  the  chHd  piocores  deep,  it 

teeth,  the  soriaoe  or  points  of  which  ara  Is  mterrupted  by  starlings  and  spsim  The 

better  armed  for  cutting.  secretion  of  the  uiiae  is  attended  with  the 

It  has  ahw  been  observed,  that  infimts  same  irregufaurity ;  sometimes  it  is  nsdaly 

em  their  teeth  more  readily  m  winter  than  lacreased,  at  other  tfancs  duauided;  sal 

httonmar}  and  that  ail  dnldrea  who  pos*>  the  appeanace  is  equally  varied^  behf 
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•idw  «r  «  aBky  eotar,  «r  dapoiltng  a  proper  hsMl,  ii  iii«mtdj  pnCenible.  Hm, 

browDMh  MdniieDt.    SometiiMt  aaeooi  ■  in  MMiy  Mber  c«ei,  fim  the  nflrrci 

mattor  k  aixwl  wifli  the  wine,  and  wbere  ^ing  bfaoed  byexmae  in  the  open  air, 

thsra  M  pdB  a  meking  weter  tiie  Mtetion  ud  the  om  of  the  ceM  Jwlh,  the  dugert 

of  the  Medderit  takeo  off  by  it»  at  well  as  attendant  on  toothing  wiD  be  much  lemov- 

tlM  geneial  fefor.    In  aU  caMe  the  diUd  h  ed,  and  the  chiki  better  abie  ^  •"PPart 

OTilriact  to  ihriekhw-fita,  and  iti  fingen  are  thit  panfiil  and  dangerooa  pioeeis,  to 

throat  mto  its  mooth.    The  feet  and  which,  and  its  coneonitaat  diiordeiBy  ao 

are  also  occasionally  known  to  swell,  nanny  children  &n  ncthns. 
it  be  by  no  nnans  a  frwinent  oc-        A  fre<|aent  attendant  npon  dentition  is 

and  only  takes  ptace  where  the  oonYolstons.     As  this  ahgming  synptoai 

e  hi  a  eostife  slate.    Transient  araally  proceeds  ftom  the  teeth  cnttmg 

of  tfw  leaa  and  arms  is  also  an  through  the  uertous  membrane  eorering 

,  but  not  a  A«qnent»  afiection  at  the  jaW  immediately  nnder  the  gums,  the 

thin  thne.    When  these  general  symptoms  scarification  already  reeomawndedis  not 
nrv  long  conthmed,  and  prove  severe  on  aniy  usefid  to  prevent  this  oecnrreBo^  but 
thn  ooastitntion,  they  are  often  succeeded  bas,  m  many  cases,  saved  the  mfiuit^  life, 
byanaflecthwerthefanigs,widiconghand  after  the 'most  dangeroua  syhiptoms  have 
^lAcalt  breathmg,  and  dM  attack  of  co»  taken  place.    It  can  never  do  harm,  and 
^obioM,  general  fever,  scfophuta,  and  atro*  may  even  be  of  service,  though  the  fiH 
phy  or  consumption.  A  more  rare  eflect  of  should  not  proceed  ftom  lootfamg.    Some- 
thai  is  the  formation  of  water  m  the  times  it  will  be  necemary  to  repeat  the 
IH^j  hmdng  two  or  three  times,  which  may 
*  Diflieult  toothmg,  as  a  species  of  mftun-  always  be  done  with  perfect  safety,  and 
waferj  disease,  is  to  be  treated  w  such,  ^th  almmt  certain  suecem. 
Besides  keeph«  the  body  open  by  gentle        Lttsdng  will  abo,  hi  a  peat  meawiia^ 
purgatives,  as  wdl  w  by  dysten,  especially  prevent  what  k  frequent  In  toothfaig,  naoso- 
where  there  k  a  retention  efurme,  the  skm  ly,  ukerated  gums.   When  fliese  take  place 
ahouM  be  ralana,  and  gentle  sweats  pro-  they  shoohl  be  touched  with  honey,  render, 
dnced  by  dOuthig  drinks,  and  abo  by  ad-  ed  astringent  and  modenlriy  rough,  by 
■dnkteri^  smaB  quantities  of  tartarimd  redHOInm  and  white  vitriol^  while  the  body 
■irtHwial  wiae,  or  Jaosci^  powders.    A  k  kept  open. 

dkdmife  should  Kkevrise  be  encour^ed  by  We  proceed  lo  the  very  eommon  com* 
a  tasleiteiidBrter  behhid  the  ears,  or  on  pbhit  of  convnkions ;  these  are  either 
the  buck;  mid, on  the  first  appearance  of  symptoamtic,  produced  by  worms  or  den- 
J"^— — •s^,  a  leech  shouM  be  applied  tition,  or  procursive  of  the  measles,  small- 
wsder  each  ear.  A  amderate  looseness,  be-  pox,  or  other  eraptive  fever;  m  which  care, 
lag  beneficial  in  toothing,  should  rather  be  they  are  not  necessarily  to  be  regarded  in 
encouraged  than  cheeked.  In  feven  from  anunfevounbleview;  ortheyareaaorigi- 
lkk  eanw,  firmu  fifteen  to  twenty  drops  of  nal  coaqMat  arismg  from  a  amrbid  sdfec- 
spirits  of  harkhorn,  m  a  spoonfid  of  water,  tion  of  the  bram,  or  nervous  fluid.  What- 
may  be  given  to  advantage  every  fev  ever  stlasuktm  the  nerves  in  an  iaunoderate 
hem,  in  five  or  sis  doses ;  and  where  coo-  degree  may  induce  eonvuhions,  as  may  abo 
tl>ensm  does  not  preirent,  three  or  feur  an  irritation  of  the  stoosach  or  boweb^ 
dra^  of  hmdMum  may  be  added  to  each  which  k  certainly  either  the  predkposing 
dsse.  or  immediate  came  of  asost  of  the  convul- 

Rubbhig  the  guam  with  a  fittle  fine  honey  sfonsef  children, 
three  or  feur  thnes  a  day,  and  giving  the       We  have  abeudy  nwntioned   that  for 

cUM  a  crvrt  of  bread,  Ml  of  liqnorice-  some  months  after  birth,  children  shonid  be 

leot,  vrax-candle,  or  coral,  to  hidiilge  the  confined  to  breast-milk.    Where  thk  k  not 

dbpositkm  fer  dtewmg  whkfa  then  presents  the  care,  and  the  food  k  made  too  thick 

Itwif,  vrlH  aflbrd  earn;  but  the  only  meam  and  pmty,  convukisns  are  veiy  flequent 

Is  be  depended  on,  k  scarification  with  a  ftom  the  hidigestioa  which  natarally  en- 

laacet;  which  takes  off  the  tension  of  the  sues.    The  bowek  are  thus  disordered  by 

gmm,  with  scarcely  any  pah^  and  gives  oecasioning  their  contents  to  turn  pasty 

ahaost  mstantaneous  relief  to  the  child,  and  deave  to  their  coats,  so  as  topreveat 

Ike  fiager-nril,  or  a  Aarp-edged  siiqience,  tlw  dne  adoption  of  the  natrithras  part  of 

are  sometiaBa  used  Ibr  thk  little  operation,  the  aluneat    Aay  eflhnrive  kmd,  whether 

bat  are  dnamy  lubstitnles  j  ftatencet,ina  fiom  thequaityorqnutity  offeod^ddtea 
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a  morbid  lecretiOD,  and  ttet  thw  is  a  cane  often  iatally,  ctpeeaaltsr  if  eomected  ^lii 

of  convulsions  may  be  known  from  their  water  in  tbe  liead. 

being  preceded  by  nansea,  costiveness,  or  After  all,  alarming  as  convnbioaa    mrp, 

purging,  pale  countenance,  swollen  belly,  tbey  are  by  no  means  either  so  generaDj 

and  perturbed  sleep.    Repeated  porges,  fatal  or  injurious  to  the  system  an 

particularly  of  castor-oil  or  calomel,-  with  monly  believed.    Their  number  is  fiur  o^ 

some  light  cordial,  will  be  necessary  and  itated  in  the  bills  of  mortality;  many 

ttsefuL    Veal  tea,  mixed  with  milk,  is  the  dren,  in  particnlary  being  said  to  die 

best  nutriment ;  and  if  all  fiuinaceous  food  them  who  are  really  the  victims  of  otfaer 

be  avoided,   the  convulsions  may  often,  disorders.    An  immediate  and  proper  ap> 

hereby  alone,  be  prevented  from  appear-  plication  will  seldom  faU  to  relieve  tibe  cfaild, 

ing.  and  as  this  may  be  necessary  befi»re  piw- 

The  children  of  the  poor  are  not  nnfre-  fessional  mwislanff  can  be  obtained ;  ia»- 

<|uent]y  afflicted  with  convulsions  from  foul  thers,  and  those  who  have  the  care  of  diil- 

air,  and  irant  of  cleanliness  in  their  skid  dren  in  such  situation^,  should  so  fisr  mder- 

and  dress,  a  most  extensive  source  of  dis-  stand  the  subject  as  to  enable  them  to  give 

fase.  the  immediate  aid  required.     With   this 

In  convulsions  aiising  from  the  irritation  view,  m  addition  to  what  has  abeady  been 

or  fottfaiess  of  the  stomach  and  bowels,  said,  we  may  observe,  that  were  the  irnta- 

these  must  be  cleansed  as  already  mention-  tion  proceeds  from  the  boweb,  the  leoficvt 

ed ;  after  which,  if  they  appear  to  con-  remedy  will  be  a  soap  clyster,  with  two  or 

timie^  spasmodic  remedies  must  be  adminis-  more  tea'Spoonfols  of  salt,  and  afterwaids 

tered,  such  as  spirit  of  hartshorn,  tincture  the  purgatives  as   before  dhected.    Bat 

of  castor,  rectified  oil  of  amber,  or  two  or  when  the  child  fidb  suddenly  into  a  coa- 

three  drops  of  laudanum.   Bathing  the  feet  vulsion,  after  sucking  or  ieeding,  aad  the 

in  warm  water,  and  friction  aU  over  the  bowels  have  been  before  regnhir,  the  irrita- 

body,  with  ^amphor  liniment,  are  likewise  tion  may  be  supposed  to  exist  in  the  slO' 

very  useftd.  mach;  especially  when  there  is  an  aaaanl 

When  convulsion  is  a  primary  disease,  paleness  indicating  sickness,  or  a  ooavder- 
proceeding  immediately  from  tlie  brun,  able  blackness  with  an  appearance  of  si^Smb- 
bleedmg,  blistering,  and  purging,  are  requi-  tion :  symptoms  vrhich  may  arise  either  fran 
site ;  and  also  bathing  tbe  feet  in  warm  an  overloaded  stomach,  or  a  small  piece  of 
vrater,  friction  of  the  legs,  and  rubbing  the  indigested  food  irrife^thig,  and  perhaps  pfaig- 
Boles  of  the  feet  vrith  the  compound  spirit  ging  up  the  inferior  aperture  of  the  stomach, 
of  ammonia.    In  delicate  children,  chaly-  Here,  without  waiting  for  a  regular  easelic, 
beate- water  may  be  useful ;  and  where  some  immediate  means  may  be  tried  to  pio- 
those  of  two  or  three  years  old  are  subject  ddce  vomitmg,  as  irritating  the  guJIet  with 
to  slight  and  frequent  fits,  inuesy  or  setons  the  fiilger  or  a  feather,  or  throWii^  in  a  fit- 
in  the   neck  or  between   the  shoulders,  tie  smoke  of  tobacco,  if  it  be  at  band;  any 
should  be  made,  and  kept  open  for  a  lengtli  of  which  will  provoke  iiutant  vomitiig,  aad 
of  time.  by  relieving  the  stomach  of  the  caasc  of 
•    Another,  and  the  most  serious,  species  of  oppression,  put  an  end  to  the  fit.  This  will 
original  convulsion,  is  attended  with  an  nn-  be  the  better  and  more  easily  accomplish- 
meaning  countenance,  and  constant  stare  and  ed  if  the  child  be  iq  the  mean  tune  sop- 
motion  of  tbe  eyes,  followed  by  a  temporary  ported  by  a  hand  placed  under  its  stoomch 
deafness  or  blindness,  and  sometimes  a  loss  and  belly.    In  every  case  it  is  necesmy  to 
of  intellect    If  water  in  the  head  be  not  clear  the  bowels;  and  in  most  cases,  tUi  a 
suspected,  and  the  common  nervous  medi-  best  accomplished  by  pretty  brisk  doses  of 
cines,  vrith  puiges  and  blisters,  have  no  calomeL 

effect,  recourse  must  be  had  to  repeated  The  next  infantile  disease  we  shall  nolies 

'  vomito,  and  bleeding  vrith  leeches ;  where  is  hydrucephalus,  or  watery  head.    This  a 

tlie  body  continues  in  a  good  state  the  divided  into  external  and  internaL    In  the 

water  of  prepared  kali  may  be  beneficial  former,  which  is  a  very  rare  occurrence,  tbe 

as  a  diuretic.    Much  benefit  has  also  been  fluid  lies  on  the  suHaoe  of  the  bnun ;  in  tlie 

derived  from  a  free  use  of  musk,  whether  hittef ,  much  deeper,  and  withm  the  veatri- 

by  tbe  mouth  or  in  the  form  of  injections,  cles,  which,  from  the  anas  6i  water  tbcy 

When  this  sort  of  convulsion  attacks  young  contain  are  much  distended,  and  oflen  dis* 

chikhen,  it  terminates  very  soon,  fnd  too  tend,  to  a  monstrous  siie,  the  entire  cr^iaa. 


INFANCY. 

fisteHMlhydroceplnloi,  which  fometimes  onhetltfay  panntB,  tnd  ci^ialiy  motben 

•ppetn  imnediately  after  birth,  ii  a  very  dit-  who  pan  a  eedentaiy  life,  hi  anwholcsome 

treaahig,  and  KeDenilly  a  very  dtal  disorder,  air,  and  feed  oo  a  weak  and  watery  diet ; 

A  raoeenioo  of  bliiteri  to  differeat  parti  or  from  an  improper  nursimt  of  children 

of  the  cnnfanuy  offen  the  beat  chance  of  themaelves,  especially  from  their  being  kept 

cnr«.  wely  dirty,  m  a  close  damp  air,  and  widiout 

IntenmlhydroccphataBseldomtakespli^  dne  exercise.    Hence  they  are  most  com- 

iMlbre  t%vo,  or  after  ten  or  twelve  years  of  mon  aasong  the  children  of  poor  people  in 

sue.  It  may  proceed  from  external  mjories,  manuftctoring  towns,  the  disease  having,  in 

from  schirrons  tpmoors,  and  excrescences  fact,  never  appeared  in  this  coontiy  till 

within  the  scnll,  from  a  watery  state  of  the  mannfiictttres  began  to  flourish.    Chiidren 

blood,  a  diminished  secretfon  of  urine,  a  begotten  by  men  at  a  late  period  of  life,  or 

anddenly  checked  perq>iration,  or  jome  lin*  by  those  afflicted  with  gout,  gravel,  or  other 

^ering  disease ;  and  there  are  not  wanting  chronic  diseases,  or  who  have  suffered  much 

instances  of  iti  being  hereditary ;  or,  per-  fit>m  venereal  complaints,  are  also  very 

bnps,  it  may  be  oftener  referred  to  scrophula  subject  to  rickets, 

than  to  any  other  cause.            ^  The  disease  first  shows  Itself  m  a  softnem 

In  young  diildren  it  fivqoently  begins  and  flabbiness  of  the  flesli;  the  child^ 
with  cough,  a  quick  pulse,  difficult  respira*  countenance  becomes  bloated,  or  very 
tion,  flushed  cheeks,  a  discharge  from  the  florid,  the  belly  and  head  enlarged,  and  the 
nose  and  eyes^  with  continual  heat  and  cos*  body  debilitated ;  the  pulse  is  <|uiGk  and 
tiveness.  The  child  often  puts  its  hand  to  feeble,  and  the  appetite  and  digestion  bad. 
its  head ;  and,  during  sleep,  picks  its  nose,  The  teeth  frequently  rot  eariy,  and  fiiM  out; 
and  grinds  its  teeth;  the  eyes  are  impatient  the  vrrists  and  ankles  become  unusually 
of  light,  the  vision  imperfect,  the  cotmte-  thick ;  the  spine,  or  back- bone,  assumes  an 
nance  unmeaning,  the  hands  tumid,  and  the  unnatural  shape ;  the  breast  is  often  de- 
fingers  clinched.  Hie  most  decided  symp-  fbnned ;  and  the  bones  of  the  arms  and  legs 
toms,  however,  are  an  inclination  to  lie  on  grow  crooked. 

the  back,  adislike  to  be  moved,  an  uicrease  Weaknem  and  relaxation  being  the  cause 

of  pain  on  the  bend  bemg  raised,  and  an  al-  of  this  disorder,  its  remedy  mtist,  of  course, 

most  continual  drowsiness,  consist  in  pfomoting  digestion,  and  in  bm- 

Tbough  generally  fiital,  there  are  many  cing  and  strengthenmg  the  soUds.    Hence 

instances  ef  cnrea  being  cfiected  by  medi-  nourishing,  and  especially  animal  food,  with 

ones;  of  which,  those  iMiat  worth  trymg  n  little  port  wine,  is  the  proper  diet.  Air  and 

are, sthnnlantemhroeationByblistera applied  exerdae  are  indispensably  necessary;  the 

to  the  head  and  neck,  ac^ve  purgatives  and  oold-bath,  and  if  possible,  of  salt-water^  will 

diuretics,  with  the  external  use  of  mercurial  be  of  essential  service,  espedally  in  sora- 

omtmcnl.    Strong  sneeimg  powders,  as  mer ;  but  it  should  not  be  entered  on  witb- 

white  hellebore,  or  the  componnd  powder  out  previous  purgmg.    Frictions  afterwards 

of  asaram,  have  often  been  recommended,  with  flannel  and  aroosatie  powders,  or  lini- 

as  well  as  electricity  -,  fi»x-glove,  too,  has  nsents,  or  the  fumes  of  frankmcense,  mat* 

been  known  to  succeed,  m  conjunction,  as  tic,  or  amber,  especially  on  the  back  and 

it  should,  m  this  disease,  always  be  given,  belly,  will  contribute  to  strengthen   the 

with  small  doses  of  calomeL    By  the  use  of  habit.    Baik,  Colombo,  steel,  and  tincture 

this  conjoint  plan,  perMvered  in  for  a  long  of  myrrh,  are  also  to  be  recommended 

time,  and  accompanied  witli  frictions  upon  where  they  can  be  employed.    If  the  child 

the  scalp  and  spine  of  strong  camphorated  be  of  a  gross  habit,  gentle  emetics,  with 

lininMnr,  the  vrriter  ef  this  article  has  seen  warm  and  active  aperients,  wiU  be  of  om  ; 

many  cases  yield  which  were  pronounced  it  bemg  necessary  to  reduce  the  tympanum 

by  several  practitioners  altogether  intract-  of  the  belly,  and  to  strengthen  the  action  of 

able.  the  mtestinal  canal.  Though  this  compfaunt 

The  last  infantile  diMntler  we  shall^  notice  be  seldom  suddenly  vanquished,  yet  by  at^ 

Is  that  of  rickets.    These  generally  show  tention  to  regimen,  and  particafatfly  to  air 

thelnselves,  whenever  they  occur,  between  and  exercise,  to  coi^ction  with  the  medl- 

dx  months  and  two  years  of  age.    Kickets  cal  plan  now  prescribed,  it  will  generally 

•re  evidently  a  disease  of  debility,  and  he  overpowered  by  degrees, 

hence,  whauver  tends  to  debiliute,  predis-  INFANT.    From  tho  observationi  daily 

peses  the  constitution  to  their  attack.    On  made  on  the  actions  of  hdants,  as  to  their 

thhaccooatthry  arc  often  apt  to  ariK  from  arriving  at  discretion,  flmlawand 
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df  eVery  oonntry  havt  ixed  opoit  ptrti-  trover  Uet  apOnit  him.  AboituaMd,  Chat 

cttlar  periods,  on  which  they  an  presum-  if  he  take  the  good*  raider  pretenoettet 

ed  capable  of  acting  with  reaaon  and  die-  he  i»  of  fuU  age,   trover  tiea»    beeaMe 

cretion;  in  our  law,  the  fott  age  of  man  it  ia  •  wilful  and  fiwidaknt  trespaoa.     In- 

or    woman    is    Wenty-one    years.     The  &nto   are  disabled  from   oontnctnv   ftv 

«ges  of  male  and  female  are  different  for  any  thing  hot  necessaries  for  their  penoo, 

different  porposes:  a  male  at  twelve  y^ara  suitable  to  their  degree  and  qoalBty,^n4 

of  age  may  take  the  oalh  of  allegiance  j  at  what  is  necessary  must  be  left  to  ^e  jmty. 

Ibarteen,  is  of  years  of  discretion,  and  there-  '      An  inftnt,  knowing  of  a  frand,  shall  be 

Ibre  may  consent  or  disagree  to  marriage,  m  mnch  boond  as  if  of  age.    Bot  it 

.  may  choose  his  gnardmu,  and  if  his  discre-  held,  that  this  mle  is  confined  to  aucfe 

thm   be  actoally  proved,  may  make  his  only  as  are  votdaUe,  and  thata  warraa 

testament  of  ha  personal  estate;  at  seven-  attorney,  given  by  an  infant,  bcniff  al 

leen,  may  be  a  procurator  or  an  ezecotor ;  lutely  void,  the  court  vrill  not  coofina  it» 

apd  at  twenty-one  is  at  his  own  disposal,  though  the  infant  appeared  to  have  gives  It, 

and  may  alien  his  lands,  goods,  and  chattels,  knowing  it  was  not  good,  and  for  tlie  par- 

'  A  female  at  seven  years  of  age  may  be  be-  pose  of  collusion. 

Irothed  or  given  m  marriage ;  at  nine,  is  in-        As  to  acts  of  infimts  being  void,  or  omij 

titled  to  dower;  andattwdve,  is  of  yean  voidable,  there  is  a  difierence   berweem 

of  maturity,  and  therefore  may  consent  or  an  actual  delivery  of  the  thing  contiaeted 

dbagree  to  marriage,  and,  if  proved  to  have  for,  and  a  bare  agreement  to  deliver  it;  thm 

sufficient  discretion,  may  bequeath  her  per-  fint  i^  Yoidable,  but  the  last  abaolately 

aonal  estate ;  at  fourteen,  is  at  years  of  le-  roid.    As  necessaries  for  an  infants  vrife 

gail  discretion,  and  may  clioose  a  guardian ;  are  necemarics  for  him,  he  is  chargeable  Air 

at  seventeen,  may  be  executrix ;  and  at  them,  unless  provided  before  marriage ;  ia 

twenty-oae,  may  dispose  of  herself  and  which  case  he  is  not  answerable,  thooghsba 

her  lands.     An  hifiuit  is  capable  of  4n-  wore  them  afterward.    An  infimt  ia  aba 

heriting,  for  the  law  presomes  him  cap  liable  for  flie  nursmg  of  Ins  bwfU  ddd. 

paUe  of  property ;  ateo  an  infant  may  pur-  Where  goods  are  funded  to  the  son,  he  is 

chase,  became  it  ia  mtended  for  his  benefit,  hhnself  Nable,  if  they  be  necessariea^    If 

and  the  freehold  b  m  bun  till  he  daagreo  tradesmen  deal  with  hhn,andheuDdenakea 

ttereto,  becanse  an  agreement  b  presumed,  to  pay  them,  they  must  resort  to  Inm  for 

it  bemg  for  hb  benefit,  and  because  the  payment;  but  if  they  fiiniished  the  nhai. 

freehold  cannot  be  in  the  grantor  contrary  on  the  credit  of  hb  father,  the  father  only 

to  hb  own  act,  nor  can  be  in  abeyance,  for  b  Imble.    With  respect  to  education,  *e^ 

then  a  strafiger  would  not  know  agahist  mfanti  may  be  diarged,*  vrhere  tiie  eredit 

whom  to  demand  hb  right;  and  if  at  hb  full  was  given,  bamafldej  to  them.    Bnt  where 

age  the  mfiut  agree  to  the  purchase,  he  the  infant  b  under  tfie  parents'  power,  aad 

cannot  afterwards  avoid  It;  bot  if  be  die  Kving  in  the  house  with  them,  he  shall  not 

daring  hb  minority,  hb  heirs  may  avoid  it ;  be  liable  even  for  necessaries. 
Ibr  they  shall  not  be  bound  bjr  the  coi^        If  a  tailor  trust  a  young  man  under  age 

tracts  of  a  person,  vrho  wanted  capacity  for  deaths,  to  an  extravagant  degree,  he 

to  contract.    As  to  infants  bemg  witness-  cannot  recover;  and  be  b  bound  to  kisow 

es,  there  seems   to  be  no-  fixed  time  at  whether  he  deab  at  the  same  tune  with  any 

which  children  are  exdoded  from  giring  otlier  tailor. 

evidence;  but  it  will  depend,  in  a  great        A  promissory  note  given  by  an  infimt  ftr 

measure,  on  tlie  sense  and  understanding,  of  board  and  lodging,  and  for  teadiiag  hha  a 

this  children,  as  it  shall  appear  on  examine-  trade,  b  valid,  and  an  action  vrill  lie  fbr  the 

tion  in  court.  money.    And  debts  contracted  during  ia> 

An  infimt  b  not  bound  by  hb  contract  to  ftncy,  are  good  considerations  to  aoppott  a 


deliver  a  thing;  so  if  one  deliver  goods  to  promise  made,  when  a  penon  b  of  faR  ege 

an  infant  upon  a  contract.  Sec,  knowing  to  pay  them ;  but  the  promise  must  be  ex- 

Mm  to  be  an  infant,  he  shall  not  be  charge-  prem.    A  bond,  witbmit  a  penalty,  fern»> 

able  in  trover  and  convenion,  or  any  other  cessaries,  vrUl  bind  an  infimt ;  bot  not  a 

action  fi>r  them ;  for  the  infant  b  not  capa-  bond  with  a  penalty.    Legades  to  infimts 

ble  of  any  contract  hot  for  necessaries ;  cannot  be  paid  dtber  to  them  or  thdr  |» 

Iherefiwesucb  delivery  b  a  gift  to  the  in-  rents.    An  infant  cannot  be  a  juror,  neither 

imt ;  bot  if  an  infant,  witlMmt  any  oontracf,  can  he  be  an  attomeyi  bailiff|  fiictor,  or  re- 

wilfo^y  take  away  the  goods  of  another,  cdver. 
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Bj  the entom  of  London,  in  Mmt  «H  wmui^  the  iafinitn  jvm, intcKOptoi  be- 

wmMfitA,  wad  obove  tlie  age  of  fbuHren,  tween  tlMwe  iafinile  ligjht  linei,  is  to  the 

if  viMler  twenty-one,  mey  bind  Mmaetf  ep-  whole  mfiniCe  plane  as  the  areb  of  a  cMe^ 

prentiee  to  a  freenMn  oC  London,  bj  w-  on  tbe  point  of  eonconne  of  those  lines  m 

dentnret  with  proper  oorenauts,  which  oh  a  ccntie/intereepted  between  the  said  liae% 

^vtenants,  by  the  cnstom  of  London,  w&l  be  Is  to  the  ciicnni^»ence  of  the  circle;  or,  an 

no  Mndinieasifof  afC.  the  degrees  of  the  a^e  to  the  thiee  h«» 

If  an  inlant  dnw  a  bin  of  cxcfannge,  yet  dred  and  sixty  degrees  of  a  circle:  Ibrex^ 

be  tfiall  not  be  liable  on  the  costom  of  mer-  ample,  right  fines  nieethig  at  •  right  angl^ 

chants,  but  he  mmf  plead  mfimry  in  the  do  indode,  on  an  hifinile  plane,  a  quarter 

MUM*  nanner  as  be  may  to  any  other  eon-  put  of  the  whole  kifinite  area  of  snch  n 

tract  piM**. 

An  action  on  an  neooont  staled,  will  not  Bot  if  two  parallel  mfinite  lines  be  snp*. 

lie  nyrinstan  mfimt,  thoagh  it  be  lor  neces*  posed  drawn  on  snch  an  infinite  plane,  Hw 

Mrles.  area  M^teroepted  between  them  wiD  ,  be 

IN  PANTRY,  mnulitaiyalbirs,  denotes  likewise  hdUte ;  hot  at  the  same  thne  win 

the  whole  body  of  foot-soldierk  be  infinitely  len  than  that  space,  which  is 

INFINITE,  that  which  has  neither  be>  interecpted  between  two  infinite  Hnes  that 

ginning  nor  end :  m  which  sense  God  ah»e  are  mclmed,  thovgh  with  never  so  amaB 

is  infinite.    See  Oon.  an  "angle ;  for  that,  in  the  one  cMe,  the 

Innnm,  or  InvunriLT  greai  Jfaw  in  given  finite  distance  of  fiw  parallel  lines 

feoosetiy,  denotes  only  an  indefinite  or,  dimhwhes  the  infinity  in  one  degree  of 

hsdetecmmnte  Mne,  to  which  no  eertafai  dimension;  v^ereas,  m  a  sector  there  i^ 

bennds, or  limits,  are  prescribed.  infinity  in  both  dimensions:  and  conse- 

Inpmrrn  9m»tilMi.  Tbe  very  idea  of  qnently  the  quantities  are  the  one  infinitely 
■ngnilndes  infinitely  great,  or  snch  as  ex-  greater  than  the  other,  and  there  ii  no  pro- 
ceed any  assignable  quantities,  does  in-  portion  between  them, 
einde  a  negation  of  Ihnits:  yet  if  we  nearly  Fhrn  the  same  conndenition  arise  thn 
nxamme  this  notion,  we  shall  find  that  snch  three  several  species  of  mfinite  space  or 
■Bgnitndca  are  not  eqnal  among  thcns-  solidity ;  for  a  parBlleh)piped,  or  a  cylmder, 
aehres,  bnt  that  there  are  really  besides  m»  faifinitely  long,  is  greater  than  any  finitn 
fipUa length  and hifinite  area,  threeseveral  magnitode,  how  great  soever;  andallsn^ 
•orti  of  mfimte  solidity;  nil  of  which  are  solMs,  supposed  to  be  formed  on  givea 
fnanfifsfffi  sai  gsnaris,  and  that  those  oC  bases,  are  as  those  bases  m  proportion  to 
eneh  species  are  in  given  proportions.  one  another,     Bnt  if  two  of  these  three 

fafinite  length,  or  a  fine  faifinitely  leng^  dhnemions  are  wanting,  as  b  the  space  hK 

ii  to  be  considered  either  as  begfamiqg  at  tercepted  between  two  parallel  planes  hK 

a  point,  and  so  infinitely  extended   one  finitely  extended,  and  at  a  finite  distance^ 

way,  or  else  both  ways  from  the  same  or  with  infinite  length  and  breadth,  with 

point;  hi  which  case  the  one,  which  is  a  a  finite  thitkness,  ail  snch  solids  shall  be  as 

beghmfaig  hifinity,  is  the  one  half  of  the  the  civen  finite  distances  one  to  miother; 

whole,  which  is  tbe  sum  of  the  beguming  botthfeeqoantlties,  though  infinitely  great^ 

and  ceasing  infinity ;  or,  as  may  be  said,  er  than  the  other,  are  yet  infinitely  leas 

ef  infinity  m  ptrU  mU  and  m  pmii  pti^  than  .any  of  those  wfaerem  all  the  three 

which  is  anaiogens  to  eternity  in  time  and  dimensions  are  infinite.  Such  are  die  spaces 

deration,  in  whkh  there  is  always  as  asacb  intererpted  between  two  incKned  pfames 

Is  fofiow  as  is  past,  ftom  any  pouit  or  mo«  inflnit^  extended ;  the  space  mtercepted 

msnt  of  time:  nor  doth  the  addition  or  by  the  snrfoce  of  a  eone,  or  the  sides  of  a 

.  sahdnction  of  fiaitn  length,  or  space  of  pyramid,  tikewise  faifinitely  contfained,  Ac. 

tfane,  alter  the  case  either  in  hifinity  or  ofall  which  notwitfaitandfaig,  the  proportions 

eternity,  snwe  both  the  one  or  the  other  one  to  another,  and  to  the  n  «sv,  or  vast 

esanot  he  any  part  of  the  whole.    As  to  abym  of  faifinite  space  (wherefai  is  the  loc« 

'  hdhdte  snrfiiea,  erarea,  any  right  line,  hi*  of  all  thiqgs  that  are  or  can  be;  or  to  the 

finitely  extended  both  ways  on  an  iafiaitn  solid  of  faifinite  length,  breadth  and  tUdc- 

pisaa,  dees  divide  that  faifinite  plane  failo  nam  taken  all  manner  ef  ways)  are  easily 

eqerf  parts,  the  one  to  the  right,  and  thn  assignable;   for   the  space  between   two 

r  10  the  left  of  te  said  fine;  bnt  if  plansiitothe  whole  as  the  angle  of  those 

I  any  point,  hi  anoh  a  phme,  two  right  planes  to  the  three  hnndred  and  sixty  de- 

hthifiaitaly  «cImM^  at  astoaakn  greas  of  the  drde.     As  for  eones  Md 
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pvmids,  they  are  as  the  n^baiaM  mrfins  renltre  it  mto  an  infimle  amber  of 

intocepted  by  them  li  to  the  soifice  of  riefat  fines  which  are  infimtewnila  of 

the  fpheie,  and  thmfere  cooet  are  as  the  wcondoider.  Isgeneral,  k  it  m 

veised  sima  of  half  their  anglea  to  the  ia  this  method,  that  we  may  desceod 

diameter  of  the  circle:  these  three  iorti  of  the  infioiteMiiali  of  aoy  order  wimtevcr; 

laMte  qmitity  are  anatogooi  to  a  line,  we  Bad  it  ueceaary ;  by  which 

ear&ce,  aad  solid ;  aDd,afler  the  same  nun*  error  that  night  arise  io  the  appKeatioaB 

ner,  camiot  be  coaqwrcd,  or  have  ao  pro-  it  may  be  discofcrcd  and  corrected  hy 

portion  the  one  to  the  other.  proper  ose  of  this  method  itself.    See 

INFINITBSmALS,  among  mathrma-  laann^  Fluxions, 
tidaos,  me  defined  to  be  infinitely  small       INFLAMMATION.      See  Mkbici 

4|nantilies.   In  the  method  of  infiniteshnalsy  and  Surgery. 
the  element,  by  which  any   qoantity  in-        Inflammatiok,  in  cKemistiyt  is 

creases  or  decreases,  b  sopposed  to  be  in-  bnstion  attended  with  fiame :   mdcr 

finitely  snudl,  and  is  general^  expressed  by  article  CoMBumoii,  we  have  iefenc4  l» 

two  or  more  tenns,  some  of  which  are  infi-  the  spontaneoos  inflammation  of  cutmhs 

nilely  km  than  the  rest,  which  being  neg-  bodips,  in  pecnliar  circmnslaiiceSy  nod  like- 

locted  w  of  no  importmce,  the  remaining  wise  to  the  combostioD  of  linag  lydividuftb 

terms  form  what  is  called  the  difierence  of  in  the  hnman  species.    We  simll  in  ttna 

th^  proposed  quantity.    The  terms  that  are  place  mention  some  ofthecames  of  npoots- 

•eglccted  in  this  manner,  as  infinitely  less  neons  inflammation.    The  heal  prodnced 

fimn  the  other  terms  of  the  element,  are  by  ftiction ;  the  slachmg  of  fime  when  im 

the  very  same  which  arise  in  conseqnenoe  contact  with  combustible  matter,  the  fer- 

of  the  acoeleratioB,  or  retardation,  of  the  mentation  of  hay,  danghills,  &c  are  weM 

generating  motion,   daring  the  infinitely  known.    Many  vegetable  sobatmwes,  1*8^ 

small  time  in  which  the  element  is  generat-  ly  dryed  and  heaped  together  win   beat, 

ed ;  so  that  the  remaming  terms  express  scorch,  and  at  last  bmat  in  a  flame.    A 

the  elements  that  woold  have  been  pr6-  mixtnre  of  Imseed,  or  rape  oil,  vrith  ahnsit 

dnced  in  that  time,  if  the  generating  motion  any  diy  vegetable  fibre,  m  hemp,  cottoot, 

had  continued  nmfonn :   therefore   those  matting,  dec  and  still  more  if  muted  to  eer* 

differences  are  accurately  in  the  same  ratio  tain  carbonaceons  mattera,  will  in  time,  if 

to  each  other  as  the  generating  motions  or  ii^  a  warm  place,  burst  out  into  a 

fluxions.  And  hence,  though  in  this  metliod  To  this  circnrostance  many  alarmmg 

infinitesimal  parts  of  the  elements  are  neg-  destructive  fires  are  to  be  imputed, 

lected,  the  conclusions  are  accurately  true  at  the  time  vrere  supposed  to  have  been 

without  even  an  infinitely  small  error,  and  occasioned  by  vriUul  crime.     In  1781  a 

agree  precisely  with  those  that  are  deduced  large  magadne  of  hemp  wm  destroyed  m 

by  the  method  by  fluxions.  thb  way,   at  Cnmstadt:  and  in  the  anas- 

In  order  to  render  the  application  of  this  mer  of  1794  an  accident  of  this  sort  faap- 

method  easy,  some   analogous   principles  pened  at  Gainsborough,  with  a  bale  ef 

are  admitted,  as  that  the  infinitdy  small  yam  accidentally  soaked  in  rape  oil,  which 

elements  of  a  curve  are  right  lines,  or  that  after  remaining  in  the  warehouse  fiwaeveni 

a  curve  is  a  polygon  of  an  infinite  number  days  began  to  smoke,  and  finally  to  hunt 

of  sides,  which  being  produced,  give  the  out  in  a  most  violent  flame.     A  similar 

tangents  of  the  curve  -,  and  by  their  indina-  accident  happened  at  Bomber*    A  bottle 

tion  to  each  other  measure  the  curvature,  of  Unseed  oil  had  been  thtown  down  in  the 

This  is  w  if  we  should  suppose,  when  the  night,  the  oil  had  penetrated  nito  a  chmt 

base  flows  uniformly,  the  ordinate  flows  of  coane  cotton  cloth,  and  in  fhr  mnmi^g 

with  a  motion  which  is  uniform  for  every  the  cloth  wu  found  reduced  nearly  to  n 

infinitely  small  part  of  time,  and  increases  cinder,  and  the  wood  of  the  chest  oem- 

or  decreases  by  infinitely  small  differences  pletely  charred  in  the  inside.    An  experi- 

at  the  end  of  every  such  time.  meat  wm  immediately  made  to  ascertain 

But  however  convenient  this  principle  the  true  cause:  a  piece  of  the  aame  dolh 

may  be,  it  must  be  applied  with  caution  was  dippi^  in  the  same  sort  of  oil,  and  simt 

and  art  on  various  occasions.    It  is  usual  up  in  a  box,  and  in  three  lioon  it  wm  found 

therefore,  in  many  cases,  to  resolve  the  scorching  hot,  and  on  opening  the  box  It 

elepient  of  the  cnrve  into  two  or  more  in-  burst  into  a.  flame.   Hence  the  sponlnneoBk 

finitely  small  right  lines;  and  sometimes,  combustion ofwool, or  woollen  yarn,  whieh 

it  is  necessary,  if  we  would  avoid  error,  to  has  sometimes  liapptned  vrhen  targe  fuan* 


titi<>s  faftve  been  kept  io  henps  witlioat  the 
acc«M  of  fresh  air.  The  oil  with  which 
it  is  dressed  seems  to  be  the  chief  canse  of 
combustion.  Wheaten  ilotir  aiid  charcoal 
reduced  to  powder,  and  heated  in  lariee 
quantities  have  been  known  to  take  fire 
^Mmtaoeonsly. 

The  cases  of  the  spontaneons  hnman 
co«bo9tion  have  never  been  satisfiictorily 
•ccoonted  for;  the  Acts  themselves  seem 
to  be  well  anthenticated,  two  are  recorded 
in  the  Philosophical  Transaetionsy  and  re- 
ferred to  under  CoMButTioM •  They  ongtit 
bowever  to  hold  out  a  lesson  of  warning 
to  tboae  habitnally  fiven  to  excess  with 
regnrd  to  spiritnoos  liqinors;  fbr  in  every 
case,  the  subjects  of  this  terrible  cafaunitj 
were  dnmkards,  whose  fiivonrite  liquor  was 
•Icohof,  IB  the  shape  of  brandy,  ghi,  &c. 

INFLECTION,  or  pobU  0futJUetUm,  m 
the  higher  geometry,  is  the  point  where  a 
cnrve  begins  to  beud  a  contnry  way*  See 
Flexurb. 

There  are  various  ways  of  finding  die 
point  of  inflection ;  bnt  the  following  seems 
to  be  the  most  simple.  From  the  nature  of 
cnrvatuie  it  is  evident,  tliat  while  a  curve  is 
concave  towards  an  axis,  die  fluxion  of  the 
ordinate  decreases,  or  is  in  a  decreasing  ra- 
tio, with  regard  to  the  fluxion  of  the  ab- 
sciss ;  bnt,  on  the  contiwy,  that  the  said 
flimion  increases,  or  is  in  an  increasing 
ratio  to  the  fluxion  of  the  absciss,  where  the 
cnrve  b  convex  towards  the  axis;  and 
hence  it  follows  that  those  two  flttxions  are 
in  a  constant  ratio  at  the  point  of  inflection, 
where  the  curve  is  neither  concave  nor 
convex*  That  is,  if  «= the  absciss,  and 
y  =  the  ordinate,  then  jt  is  to  ^  in  a  con- 

stant  ratio,  or  t  or  <?  b  a  constant  quantity. 

But  constant  quantities  have  no  fluxion,  or 
their  fluxion  b  equal  to  nothing ;  so  that  in 

thb caw  the  fluxion  of  ^oref4  b  equal  to 

nothm^  And  hence  vre  have  thb  general 
rule :  rtx.  pnt  the  given  equation  of  the 
corve  nto  flnxions ;  from  which  equation  of 

then  take 

J 

the  fluxion  of  thb  ratio  or  fraction,  and  pnt 

it  equal  to  0  or  nothing;  and  from  thb  last 

• 

cMatton  find  also  the  vahia  of  tlie  same  ' 

for«er,  which  will  be  an  equation  from 
wlisnce,  and  the  lint  given  equatioa  of  the 


the  fluxions  flnd  either  "^  or  >? 

X 
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curve,  s  and  y  will  be  determined,  being 
the  absciss  or  ordinate  answering  to  the 
point  of  inflection  in  the  cnrve.  Or,  putting 

the  fluxion  of  t  equal  to  0,that  \%^^'Z^^ 

,  or  xy  —  xj^  =  0,  or  xy^zxy^  arx: 
j:''Xiy,  that  b,  the  second  flnxions  have  the 
same  ratio  as  the  flnt  flaxions,  which  b  n 
contant  ratio  ;  and  therefore  if  ;r  be  con- 
stant, or  ir  s=  0,  then  shall  Jr  be  =  0  also ; 
which  gives  another  rule,  viz.  take  both  the 
first  and  second  fluxions  of  the  given  equa- 
tion of  the  curve,  in  which  make  both  x 
and  Jf  ^0,  and  the  resulting  equations  will 
determine  the  values  of  x  and  y,  or  absciss 
and  ordinate  answering  to  the  pout  of  in- 
flection. 

To  determine  the  pomt  of  mflection  in 
curves,  whose  seniM>rdhmtes  CM,  C  m  ( Plate 
Miscel.  Vll.fig.  iSand  14.)  are  drawn  fWnn 
the  fixed  point  C;  suppose  C  M  to  be  infi- 
nitely near  C  m,  and  make  m  H  =  M  m  ;  let 
T  m  touch  tiie  cnrve  in  M.  Now  the  angles 
CmT,C  Mm,  are  equal;  and  so  the  angle 
CmH,  while  the  semi-ordinatea  increase, 
does  decrease,  if  the  curve  b  concave  to- 
wards the  centre  C,  and  increases  if  the  con- 
vexity  tnms  tovrards  it.  Whence  thb  angle, 
or,  which  b  the  same,  iu  measure  vrill  be  a 
minimum  or  maxium,  if  flie  cnrve  has  n 
point  of  inflection  or  retrogression ;  and  so 
may  be  found,  if  the  arch  TH,  or  fluxion 
of  it,  be  made  equal  to  0,  or  infinity.  And 
in  order  to  find  the  arch  T  H,  draw  m  I«,  so 
that  the  an|^c  TmL  be  eqoal  to  mCL; 
then  if  Cm  =  y,  mr  =  jr,»Tis/,  we 

shall  have  y  ixiit:  ».    Again  draw  the 

y 

arch  H  O  to  die  radius  C  H ;  then  the  snmll 
right  lines  »r,  O H,  are  pardlel;  and  so 
the  triangles  O  L  H, »  Lr,  are  simihr ;  but 
because  H I  b  abe  perpendicular  io  m  L, 

the  trian^  LHI,  mr,  are  aboaimihu-: 

.  •■ 

whence  I  :  x  : :  y  :  -r^;  that  is,  thequan- 

titi^9  m  T,  m  L,  are  equal.  But  H  L  b  the 
fluxion  of  H  r,  which  is  the  distance  of 
C  m  =  y;  and  H  L  b  a  negative  quantity, 
because  while  the  ordinafe  C  M  increasce, 
their  diflerenee  r  H  decreases;  whence 
X  ar  +  ^  y  — ^^  ^  Of  which  u  a  general 
equation  for  finding  the  point  of  inflection, 
or  retrogradation. 

iNFtscTioN,  in  grammar,  the  rariation 
of  nonns  and  verbs,  by  declension  and  con- 
jugation.  Sec  Grammar. 

INFLORESCENCi:,  in  botany,  a  terra 
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wed  to  denote  te  mode  of  flowering ;  the  by  a  ctinunl  fairteed  of  n  civil 

Buuiner  in  wluch  flowen  are  supported  on  Informations  that  are  exhibited  in  the 

their  lootitalhf.     The  Tarious  modes  in  of  the  king  alone  are  alto  of  two 

which  flowers  are  joined  to  the  plant  by  the  first,  those  which  are  tmly  and 

pedonclesor  footMlk  are  exprened  by  dif-  has  owo  anits,  ^ad  filed  ex  oflcw  hj 

ferent  terms.    See  Botamt.  own  immediate  ofllcer,  the  Attorney 

The  varioos  modes  of  flowering  are  appli-  nl ;  secondly,  those  in  which, 

cable  to  those  flowen  which  proceed  fixmi  Rmg  is  the  nominal  pinsecatory  yet  it 

the  angle  formed  by  the  leaves  and  branches,  at  tibe  relation  of  some  private  pcva^n, 

ns  is  the  case  In  most  instances,  and  to  soch  common  informer,  and  they  are  filed 

also  as  tenninate  the  stem  and  branches,  the  Master  of  the  Crown-office, 

In  the  first  case,  flowers  are  termed  **  axik  express  direction  of  the  oonrt.    And 

tares,"  that  is  proceeding  ftom  the  arm-pit  an  information  is  filed  in  eitlwr  «f 

of  the  leaf :  m  the  latter  '<  terminales,"  that  ways,  it  mnst  be  tried  by  a  petit 

is,  the  termhmting  the  branches.     Inflo-  the  county  where  the  ofibioe  arisea ; 

resoence  affords  a  characteristic  marky.  by  which,  if  the  ddendant  be  fimnd  gnilty, 

which  to  distinguish  the  species  of  plants,  most  resort  to  the  Cdnrt  of  Kbi^ 

bot  is  not  used  as  a  generic  difference.  lor  his  punishment.    Commoa 

INFLUENZA,  m  medicine,  a  species  by  18  EKaabeth,  c  5,  are  to  pay 

of  contagious  catarrh,  so  named  because  it  case  of  failure  of  suit  npon 

was  supfMsed  to  be  produced  by  a  peculnr  unless  the  judge  certifies,  that  there 

la^uence  of  the  stars.    The  phenomena  of  reasonable  cause  for  prosecuting, 
contagions  catarrhs  have  been  much  the        INFUSION,  in  cheaustry,  is  Ike 

same  with  those  of  the  simple  kmd,  but  the  ration  of  any  substance  in  water,  or 

disease  has  always  been  particulariy  re-  other  liquid,  hot  or  cold,  in  order  to  i 

markable  for  flns,  that  it  has  been  the  most  tract  its  soluble  parU.    The  liquid  tinm  i 

widely  and  generally  spreading  epidemic  pregnated  is  called  an  infusion, 

known.  It  has  seldom  appeared  m  any  one  diffen  from  maceration,  in  bemg  contlimid 

country  of  Europe,  without  appearing  sue-  for  a  longer  time,  and  It  can  only  be  ess- 

cessivdy  in  most  of  the  others.  ployed  for  snbetances  which  do  not  eaa^y 

IN  FORMA  PAUPERIS.    When  any  ferment  or  spoil.    See  Phakmact. 
man  who  has  a  just  cause  of  suit,  either  in        INFUSORIA,  m  natural  hbtoiy,  tho 

Chancery  or  any  of  the  courts  of  common  fifth  order  of  the  ctans  Vermes,  in  the  tm^ 

law,  wOl  come  before  the  Lord  Keeper,  Mao-  lupan  system.    They  are  simple  micinntt»' 

teroftheRoQs,  either  of  the  Chief  Justices,  pic  animalcules.     There   are  three  divi- 

or  Chief  Baron,  and  make  oath,  that  he  is  not'  sions : 
worth  itfe  pounds,  his  debti  paid ;  either 

of  the  said  judges  will,  faihis  own  proper       A,wifli  external  organs^  of  whM  there 

court,  admit  hbi  to  sue  in  firma  pai^wris,  nre  five  genera,  vix, 
or  as  a  poor  man,  and  he  shall  have  coim-  Brandilonns,    -  l^idioda, 

sel,  derk,  or  attorney  assigned  bun,  to  do  Cercaria,  Vorticell% 

his  bushiesa,  without  paying  any  fees.  Leueopera. 

INFORMATION,  in  tew,  may  be  de-       *   ^^^^  ^wt-^j 

fined  an  aoeoaation  or  comptatat  exhibited  famJ^^^^^^ 
agamst  a  person  lor  some  criminal  offence.  ga^^tn: 

It  diffen  principally  from  an  faKlictment  hi  Colpoda,  Gonhm^ 

that  an  mdictment  is  an  accusation  Cydidhim,   ^      Pi 


found  by  the  oath  of  twdvemen,  butan        c,  without  exteinil  organs,  itnml:  sis 
mformation  »  only  the  allegation  of  the 


officer  who  exlnbits  it.    Infbnnations  are  of  v  ^.aw  -             ^^^ 

two  Unds ;  first,  those  which  are  partly  at  Sl^S^          ^S!^ 

the  suit  of  the  king,  and  partly  at  the  suit  2335            VoKSL 

of  a  subject,  and  secondly,  such  as  are  on^  ' 

in  the  name  of  the  king:  the  fi>rmer  are  Tim  oider,  Infinoria,  is  acareely 

nsually  brought  upon  penal  statutes,  which  gnished  from  the  Intestina  and  MoUnsca,  by 

inffict  a  penalty  on  conviction  of  the  oflen-  any  other  character  than  the  wii|w^nf^  of 

der,oneparttothenseofthekmg,andano-  the  bdivTduals  belonging  to  it,  and  ihefr 

ther  to  the  use  of  the  informer,  and  are  a  sort  spontaneous  appearance  in  aoiniBlnndvefe* 

offvilMorpeimternctMias,  only  canted  ok  tahte  tefnaions,  where  we  out  dbeefvier  ■» 
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tracet^of  the  maimer  id  which  tliey  tre  pro-  6.  The  collateral  heir  of  the  persoir  hwt 

duced.    The  process,  hy  whidi  their  nnm-  seised  must  be  his  next  cotlateral  kraim,m 

bers  are  soroetimee  nicrease<l,  is  no  less  of  the  wliole  blood.    7.  In  collateral  iiihe- 

astoaishin|(  than  their  fitat  production.    Se-  ritaoces  tlie  male  stocks  AhafI  be  preferred 

▼eral  of  tJie  genera  often  seem  to  diYtde  to  the  femaSe,  nnless  where  lands  are  de* 

apontaneoosly   into   two   or  more   parts,  scended  from  a  fenuUe :  thus  the  reUtiont 

which  become  new  and  dbtmct  animals,  on  the  fiitber's  side  are  admitted  ui  infinu 

The  volvoXy  and  some  of  the  vorticelbe,  are  tmm  before  those  on  tlie  moilier's  side  are 

remarkable  for  their  continual  rotatory  mo«  admitted  at  all,  and  the  relations  of  tlie 

tion,  supposed  to  be  intended  for  tlie  pur*  lather's  father  before  tliose  of  tlie  father'a 

pose  of  sCraiuing  their  food  out  oi  the  wa-  mother,  and  so  on, 

ter ;  while  other  species  of  the  vorticella  INJECTION,  in  surxery,  the  forcibly 

resemble  fungi  or  conllines  in  miniature.  throwing  certain  liquid  medicines  into  tlie 

INGOT,  in  the  arts,  is  a  small  bar  of  body,  by  means  of  a  syringe,  tnbe,  clyster- 
metal  made  of  a  certain  form  and  size,  by  pipe,  or  the  like. 

casting  it  in  hollowed  iron  or  brass  platea,  Injection,   oaafomicoj,  the  ftlltng  the 

called  ingot  moulds.    The  term  is  diiefly  vesseb  widi  some  coloured  siibsutice,  in 

appUed  to  tlie  small  bars  of  gold  and  silver^  order  to  make  their  figures  and  raoiifica* 

intended  either  for  coining  or  exportation  tions  visible. 

to  foreign  coantries.  I NJ«U N CTION,  fai  law,  is  a  prohibitory 

INHALER,  a  machine  used  for  steam-  writ,  restrahsing  a  person  from  committing 

ing  the  lungs  with  the  vapour  of  hot  water,  or  doing  a  thing  which  appeara  to  be  against 

for  the  cure  of  a  cough,  cold,  inflamed  equity  and  conscience.    An  iiuunction  la 

throat.  See*  usually  granted  for  the  purpose  of  prescrv* 

INHERITANCE,  in  law,  is  a  perpetuity  ing  property  In  dispute  pentling  a  suit ;  as 

in  lands  or  tenements  to  a  man  and  his,  to  restrain  the  defendant  from  proceedings 

heirs ;  and  the  word  inheritance  is  not  only  at  the  <;ommon  hiw  against  the  plaintiff,  or 

intended  where  a  man  has  famds  or  tene-  from  committing  waste,  or  doing  any  injnri- 

menti  by  descent,  but  also  every  fee-aim-  ous  act.    Injunctions  issue  out  of  the  courta 

pie,  or  foe  tail,  which  a  person   has  by  of  equity  in  several  instances :  the  most 

purchase,  may  be  said  to  be  an  inheritance,  usual  injunction  is  to  stay  proceedings  at 

because  his  heirs  may  inherit  iL    Inheri-  law,  as  if  one  bring  an  action  at  law  against 

tances  are  corporeal  or  hicotporeal.    Cor-  another,  and  a  bill  be  brought  to  be  rcUeved 

poieal  inheritances  relate  to  houses  and  either  against  a  penalty  or  to  stay  proceed* 

lands,  whidi  may  be  touched  or  bandied;  inss  at  law,  on  some  equitable  circum«^tance% 

and  incorporeal ,  hereditaments  ate  rig^its  of  which  tlie  party  cannot  have  the  benefit 

issuing  out  of,  annexed  to,  or  exercised  at  law.    In  such  case  the  plaintiff  in  equity 

with  corporeal  inheritances,  as  advowsons,  may  move  for  an  injunction  either  upon  an 

tithes,  annuities,   offices,  commons,  fran-  attadiment,  or  praying  a  dedimus,  or  pray- 

chises,  privileges,  and  services.    There  are  ing  a  forther  time  to  amwer ;  for  k  being 

several  rules  of  inheritances  of  lands,  ac-  suggested  in  the  bill  that  the  suit  is  against 

cording  to  which  estates  are  transmitted  conscience,  if  the  defendant  be  in  contempt 

from  ancestor  to  heir;  eb.  1.  That  inheri-  for  not  answering,  or  pray  time  to  answer, 

tances  ^haU  Uneally  descend  to  the  issue  of  it  is  evninTy  to  conscience  to  proceed  at 

the  penon  last  actimlly  seized,  ia  utfbhinmf  tew  in  the  mean  time,  and  tlierefore  an  in* 

but  shall  never  Uneally  ascend.    S,  Where  junction  is  granted  of  comse ;  but  this  in- 

there  are  two  or  more  males  in  equal  de-  junction  only  stays  execution  touching  tlia 

gree,  the  eMest  only  shall  inherit ;  but  the  matter  in  question,  and  there  is  always  a 

females  altogether.    4.  The  lineal  descen-  chiuse  giving  lilierty  to  call  for  a  plea  to 

dants,  m  imjtmiwmj  of  any  person  deceased  proceed  to  trial,  and  f<»r  want  of  it  to  ob- 

sball  rqiresent  their  ancestor;  that  is,  shall  tain  judgment;  bnt  execution  is  stayed  till 

stand  in  the  same  place  as  the  person  him-  answer,  or  forther  order.    The  methods  of 

self  wouki  have  done  had  he  been  living :  dissolviqg  injuoctioDs  are  various., 

thus  the  child,  grandchild,  or  great  grand-  INK, e^mmom  trriiii^'.    The  prepaiatioQ 

child,  (either  male  or  fomale)  of  the  eldest  of  common  writing  ink  is  a  subject  of  great 

son  succeeds  before  the  younger  sod,  and  importance  in  technical  chemistgr.  A  good 

so  ia  btfUttium,    5.  On  foilore  of  issne  of  ink  is  of  a  proper  consistence  to  dow  freely 

the  person  last  seiaed,  the  inlieritaoce  shall  from  the  pen,  of  a  fiiU  deep  bteck,  so  peiw 

descend  to  the  blood  of  the  fiiat  purchaser,  manant  as  to  remain  for  a  nmnbcr  of  years 
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frttlioat  materially  Miag  or  beeoming  il- 
legible, dries  very  soon  after  writing  with 
it,  and  does  not  considerably -corrode  or 
soften  the  pen.  The  basb  of  all  the  com- 
mon writing  inks  is  the-iine  black,  or  dark 
bloe  precipitate,  formed  by  the  addition  of 
▼egetabie  astringents,  and  particularly  the 
soluble  part  of  the  gall-not,  to  a  solution  of 
iron,  aenerally  the  sulphate.  But  as  this, 
if  diffused  in  water  alone,  would  subside  in 
a  short  time,  and  leave  the  supernatant  li- 
quor nearly  without  colour,  the  precipitate 
is  kept  suspended,  by  thickening  the  water 
with  gnro  arable,  or  any  other  gum  muci- 
lage, which  also  gives  the  ink  the  due  con- 
sistence, and  enables  it  to  tr^ ce  a^ne  stroke 
on  the  paper,  without  rmming.  These  ma- 
terials, therefore,  that  is,  gall-nuts,  green 
vitriol,  (sulphate  of  iron)  -gnm  arable,  and 
vrater,  are  all  that  are  necessaiy  for  the 
composition  of  ink ;  and  if  they  are  of  good 
quality,  and  properly  proportioned  to  each 
other,  every  oUier  additwa  usually  made 
adds  very  littie  to  its  perfection. 

It  is  not  well  ascertained  how  soon  the 
present  kind  of  writing  ink  came  into  use. 
It  has  certainly  been  employed  for  many 
oentnries  in  most  European  countries ;  bat 
the  ancient  Roman  inks^^ere,  for  the  most 
part,  of  a  tdtally  different  composition,  be- 
ing made  of  some  vegetable  carbonaceous 
matter  like  lamp-black  difiiised  in  a  liquor. 
Hie  Chinese,  and  many  of  the  inks  used 
by  the  Oriental  nations,  are  still  of  this 
kind. 

On  the  subject  of  the  common  writing 
ink.  Dr.  Lewb  (**  Commerce  of  Arts")  has 
so  fiill  and  so  accurate  an  investigation,  and 
.  his  experiments  are  so  simple  and  well  de- 
vised, that  little  else  can  be  added  to  the 
subjttt  in  a  technical  point  of  view.  For 
a  fuller  chemical  inquiry  into  the  nature  of 
the  atramentous  precipitate,  the  reader  is 
referred  to  the  articles  Gallic  Acid  and 
Iron. 

Dr.  Lewis  first  endeavoured  to  ascertam 
the  best  proportion  between  the  galls  and 
the  sulphate  of  iron,  to  render  the  ink  per- 
manent ;  for  It  is  to  be  observed,  that  with 
almost  any  proportions,  if  the  entire  quan- 
tity be  si^dent,  the  ink  wilt  be  fine  and 
black  at  first,  but  many  of  these  inks  if 
kept  for  some  time,  especially  exposed  to 
Hght  and  air,  vriU  grow  brown  and  fiide, 
and  tt^e  letters  made  with  it  vdll  become 
nearly  illegible. 

By  trying  different  proportions  of  galls 
and  sulphate  of  iron,  it  was  found,  that  uriien 
about  in  equal  quantities  (the  galls 
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powdered,  and  boiled  folly  to 
soluble  parti)  they  appeared  to' 
saturated,  so  that  the  mixed  li4§siof» 
receive  no  additional  blacknesa,   firoas  a  far- 
ther dose  of  one  or  the  other. 

This,  howevier,  vras  only  a  wowMg^  mpptvx- 
iroation  to  accuracy,  for  the  sam^  cflfccc  mm 
produced  when  eitiier  subatance 
in  a  small  degree  superior  in  <|it] 
the  other.  But  Dr.  Levris  fbnsMl 
ink,  with  equal  parti  of  the  t^ 
very  bbick  at  first,  changed  to 
brown,  upon  exposure  to  the 
only  for  a  fow  days.  This  m 
ened  by  washing  with  fresh  gall 
and  hence  it  appears  in  (air 
the  galls  are  a  perishable  sabatanee,  m 
to  insure  durability,  a  muGh  greatei 
portion  must  enter  into  the  ink  tfaaa  is  re- 
quired fin-  mere  saturatioo  ia  the  ficat » 
stuice.  Thus  it  was  fboad  that  two  parti 
of  galls  and  one  of  vitriol,  nmke  a  aancb 
more  durable  ink  than  vrilh  eqwal  partly 
and  three  of  galls  with  one  of  vitriol  ws 
still  more  durable.  When  tiie  gaUi 
increased  beyond  this  point,  the 
vras  indeed  quite  permanent,  bat  it  ws 
not  of  so  fall  a  black. 

The  proportion  of  water  or  other  liqfnid 
to  the  solid  ingredients,  will  admit  of  gnat 
variation.    One  part  of  vitriol,    thive  of 
galls,  and  fifty  parts  of  water,  gave  an  ask 
black  enough  for  common  use ;  but  the  finest 
and  blackest  aras  made  when  only  tea  of 
water  were  employed;  nor  vras  any  de- 
ficiency In  the  gallic  acid  observed  after  fi^ 
teen  years,  though  the  water  was  scarcely 
more  than  sufficient  to  cover  the  galls,  and 
therefore  could  hardly  be  supposed  capable 
of  extracting  all  the  scduble  part  of  them ; 
and  though  tiie  ritriol  fifom  its  greater  so- 
lubility would  probably  be  dinolvcd  ea- 
tirely,  and  thus  be  in  greater  proportion  thai 
usuaL    Otiier  liquors  besidei  water  were 
tried.    Of  these,  white  vrine  and  vincgv 
appeared  to  answer  somevrbat  better ;  bat 
any  considerable  proportion  of  ipirit  of 
vrine,  or  brandy,  obviously  did  harm,  owing 
to  the  insolubility  of  the  sulphate  of  iroa 
(as  of  all  the  other  sulphates)  m  alcohol,  asd 
therefore  its  diminishad  solnbiliQr  in  say 
liquor  is  in  proportion  to  the  alcohol  it 
contains.    A  decoction  of  logwood  nsed  in- 
stead of  water  sensibly  fanproved  Che  beuty 
of  the  colour. 

Instead  of  gslls  other  astringents  were 
employed,  sudi  as  does,  oak-ba^,  toMMn- 
til  root.  Sec ;  but  though  tiiey  all  gpve  a 
good  bfaie  black,  with  the  nit  ciino,  uotk 
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•f  fk«m  was  t^Ml  to  the  giril-mit  in  Ihii  re- 
•pecf. 

'  Other  salti  of  inm  wete  efao  sabstitiited 
to  the  solpbate.  The  mnrMte  and  nitrate 
of  iran  nearly  ei|ittlled  the  lalphate  in  eo- 
loar,  but  proted  too  corrosive  to  tlie  paper, 
•nd  as  they  were  in  no  reqiect  preamble 
to  the  sulphate,  thei»  is  no  reason  for  >b— » 
dosing  it 

Inwginhig  that  there  arast  be  sone  em* 
ccoe  of  tolphnric  acid  in  common  ink,  to 
wliicfa  the  fading  might  be  iropated,  Dr. 
Lewis  tried  to  neotraltte  it  by  lime  and 
nikniies,  but  with  manifest  iiunry»  the  colour 
being  rendered  thereby  extremely  fugitive. 
Another  ingenious  idea  for  avoiding  the 
supposed  excess  of  acid,  was  to  separate 
the  black  atramentoos  precipitate,  wash  it, 
and  again  diffuse  ic  with  water  thickened 
with  gum.  This,  indeed,  nukes  a  very 
good  mk,  but  with  the  capital  defect  of  not 
remaining  so  long  siispenided  in  the  ll<|uor, 
and  especially  of  not  fixing  itself  to  the 
paper  like  common  ink,  but  rather  only 
slightly  adhering  like  a  weak  gum  varnish, 
and  was  readily  washed  off  by  water. 
Hence  itappcnn  that  the  acid  of  the  salt  of 
iron  acts  as  a  kind  of  asordant  or  inter- 
mode,  between  the  atremeotoos  prccipiute 
and  die  paper,  and  causes  a  degree  of  che- 
mical union  between  them ;  a  real  advan- 
tage which  this  species  of  hik  possesses  over 
aU  the  lamp-black,  or  China  mks,  which, 
indeed,  are  rather  bteck  varniriies. 

With  regard  to  the  gummy  ingredient, 
the  effect  of  which  is  rather  mechanical, 
it  was  found  that  any  other  gummucih^ce 
wonM  answer  as  well;  but  not  glue,  ism* 
ghns,  nor  animal  jelly  of  any  kind.  Be- 
sides, as  these  latter  putrily  by  keeping, 
this  akme  would  be  a  strong  ohjectioo. 

Sugar  b  sometimes  added  to  ink.  It 
makes  it  flow  somewhat  easier  firom  the 
pen,  and  gives  it  when  dry  a  glem  which  Is 
adndred  by  some.  It  has  this  quality,  how- 
ever, of  maktog  it  very  slow  ui  drying, 
which  in  most  caeies  is  an  inconvenience. 

On  account  of  the  great  improvements 
to  the  bfaick  atramentous  dye  produced  by 
adding  sulphate  of  copper,  some  have  re- 
comaaendcd  thia  addition  to  common  hik, 
^vhich  is  composed  of  the  same  materials ; 
hat  it  does  not  appear  that  the  sagse  advan- 
tage is  here  obtained,  and  Dr.  Lewis  thinks 
it  an  nseleM  addition. 

From  the  above  observations,  Dr.  Lewis 
gives  the  fbltowing  receipt  for  the  composi- 
tioB  ef  ink:  put  into  a  stone  or  glass  bottle, 
er  any  other  vessal,  thraa  nances  ef  finely 


powdered  gaOs,  one  ounce  of  green  vitriol, 
one  ounce  of  logwood  finely  rasped'  or 
bruised,  one  ounce  of  gum-arabic,  and  a 
quart  of  loft  water :  shake  the  Ixittle  well, 
and  let  the  ingredienu  stand  in  a  modern 
ately  warm  place  for  a  week  or  ten  days, 
shakmg  it  ficqoently  in  the  day.  It  is  then 
fit  for  use ;  but  a  tittle  before  it  is  pot  into 
the  inkstand,  it  U  better  to  shake  the  bot- 
tle that  the  colour  may  be  more  unifonnly 
diffused. 

I'o  prevent  the  ink  f^om  moulding,  Hoff- 
man recommends  half  a  doaen  cloves  to  be 
braised  with  the  gum-arabic,  and  put  into 
the  bottle.  Tliis  appears  a  useful  addition. 
Instead  of  water  alone,  whera  a  very  fine 
ink  is  wanted,  white  wine,  or  vinegar  and 
water,  may  be  used. 

If  the  ink  be  wanted  for  use  in  a  very 
short  time,  the  galls  and  logwood  may  be 
boiled  for  half  an  hour  in  the  water,  adding 
a  little  more  to  supply  the  waste,  and  the 
decoction  vidiile  hot  strained  off  through  a 
doth,  and  the  gum  arable  and  doves,  and 
the  sulphate  of  iron,  both  in  fine  powder, 
added  to  the  decoction  when  in  the  bottle 
and  shaken.  The  ink  vrill  then  be  fit  for 
use  almost  unmediatdy  after  the  latter  in- 
gredients are  dissolved.  It  will  be  improv- 
ed by  adding  to  tlie  bottle  some  pieces  of 
gall-not  coarsely  bruised.  Ink  kept  in  a 
dose  bottle  Is  always  rather  pale;  but  it 
blackens  by  exposure  to  air  in  a  few  houra ; 
and  probably  in  this  way  the  oolour  is  some- 
what more  durable  than  if  it  were  brought 
by  previous  exposure  to  its  full  colour  at 
once. 

It  has  been  mentioned  that  sugar  ren- 
den  ink  slow  in  drying.  Advantege  is  in- 
geniously taken  of  thb  property  in  enablihg 
it  to  give  one,  and  sometimes  two  impres- 
sions on  soft  paper,  when  strongly  pressed. 
In  this  simple  vray  letters  are  copied  in 
merchantls  counting-houses,  and  offices  ef 
bosiness.  A  little  sugar  is  mixed  with  the 
ink,  the  writing-sheet  is  laid  on  the  copy- 
ing press,  a  blank  sheet  of  porous  and 
dunped  paper  is  put  over  it,  dbd  by  the 
pressure  of  the  machine  a  pet^t  fac-stmHo 
of  the  writing  is  strack  off,  sufficiently  le- 
gible for  all  purposes. 

Tins  ingenious  method  saves  a  vast  quan- 
tity of  hibour  usually  bestowed  in  copying 
letten,  and  Iwsides  prevents  all  possibility 


Sometimes  the  bk  of  very  old  writings  b 

so  much  faded  by  time  as  to  be  illegibla. 

Dr.  Blagden,  (Philosophical  Transactions, 

▼oL  taxviL)  in  hb  eiperiaMslB  on  thb  aab- 

Qqt 


INK. 

ject,  foniid  that  ininost  of  these  the  coloar  and  the  finest  teiDp-Uack«uidiocei 

might  be  restored,  or  rather  a  new  body  of  tfaeoi  thoroughly.    The  finest  faunp-blaek. 

coloar  given,  by  penciling  them  over  witli  a  known  is  made  from  ivory-sbavin^y  and 

soiation  of  pmssiate  of  potash,  and  then  with  thenee  called  ivorj^- black, 

a  dilute  add,  either  snlpburic  or  muriatic  ;  Ikk,  prmier'M.    This  is  a  Teijr  siosalmr 

or  else  vice  term,  first  with  the  arid,  and  composition,  partakim;  much  of  the  nftUsrc 

then  with  the  pmssiate.    Tlie  acid  dissolves  of  an  oil  vhmisb,  but  differing  from  it  km  the 

the  oxide  of  iron  of  the  (aded  ink,  and  the  quality  of  adhering  firmly  to  moisteiicd  pa- 

pmssiate  precipitates  it  again  of  a  blue,  which  per,  and  in  being  to  a  considerable  <lc^ec 

restores  the  legibility  of  the  writing.  If  this  soluble  in  soap-vrater. 

be  done  neatly,  and  blotting  paper,  laid  It  is,  when  used  by  tlie  printers,  of  the 

over  the  letters  as  fi»t  as  they  become  visi-  consistence  of  rather  thin  jelly,  so  tiatt  it 

ble,  their  form  will  be  retained  very  dis-  may  l>e  smeared  over  the  types  readily  and 

tinctly.    Pencilling  over  the  letters  with  thinly,  when  applied  by  leather  coshioiis, 

an  infusion  of  galls  also  restores  the  bhu:k-  and  it  dries  very  speedily  on  the  paper 

ness  to  a  certain  degree,  but  not  so  speedily  withont  running  tlirough  to  the  other  aide, 

nor  so  completely.  or  passing  the  limits  of  the  letter* 

'  The  bhickness  of  coramon'ink  is  almost  The  metiiod  of  making  printer's  isik  is 

instantly  and  irrevocably  destroyed  by  the  thus  described   by   Dr.   Lewis.    Ten   or 

ozymuriatic  acid,  and  hence  any  writing  ^elve  gallons  of  nnt-oil  are  set  over  the 

may  be  efiaced  by  this  method  completely,  fire  in  a  large  iron  pot,  and  broojght  to  boil. 

To  prevent  thb  mischief,  which  might  often  It  is  then  stirred  with  an  iron  ladle,  and 

be  a  serious  one^  several  additions  have  whilst  boiling,  tlie  inflammable  vapooriiaang 

been  proposed  to  common  ink,  of  which  by  from  it  either  takes  fire    of  itself  or  is 

fiir  the  best  1s  lamp-bhick  or  charcoal,  in  kuidled,  and  suffered  to  bum  in  this  way  lor 

Impalpable  powder,  on  which  the  add  has  abont  half  an  hour,  the  pot  t>ehig  partially 

no  effect.    The  lamp-bhiek  should  be  of  the  covered  so  as  to  regulate  the  body  of  tlie 

least  oily  kind,  as  it  does  not  readily  mix  flame,  and  consequently  the  heat  conaaiaBi- 

with  the  ink,  and  some  pains  must  be  taken  cated  to  the  oil.    It  is  freqnenUy  stirred 

to  incorporate  them.    On  this  account  per-  duj;ing  this  ti(ne,  that  the  whole  nay  be 

haps  common  charcoal  is  preferable.  Abont  heated  equally,  otherwise  a  part  vroold  be 

a  quarter  of  the  weight  of  the  vitriol  oseQ  charred  and  the  rest  left  imperfect.    The 

will  be  amply  snffident     This  vrill  not  flame  is  then  extinguished  by  entirely  oo- 

fiide  by  age.  vering  the  pot    The  oil  by  this  process  has 

Imk,  Chifia  or  Indian,  The  well  known  raudi  of  its  unctuous  quality  destroyed,  and 
and  mnch  admired  Indian  or  China  ink,  is  when  cold  is  of  the  consistence  of  soft  tar- 
brought  over  in  smair  oblong  cakes,  which  pentine,  and  is  then  called  varnislu  After 
.readily  become  difliised  in  water  by  rubbing,  this  it  is  made  into  ink  by  mixture  with  the 
and  the  bfauskness  remains  suspended  ifi  it  requisite  quantity  of  lamp-black,  of  wUch 
for  a  considerable  time,  owing  to  the  ex-  about  two  ounces  and  a  half  are  soffidcat 
treme  subtlety  of  division  of  the  substance  for  sixteen  ounces  of  the  prepared  oil  The 
that  gives  the  colour,  and  the  intimacy  with  oil  loses  by  the  boiling  about  an  eighth  of 
wliich  it  is  united  to  the  mucilaginous  mat-  Its  weight,  and  emits  very  offensive  fiunek 
ter  that  keeps  it  suspended.  Stveral  other  additions  are  made  to  the  oil 

Indian  ink  does,  however,  deposit  the  during  the  boiling,  such  as  cmsts  of  bread, 

whole  of  its  colour  by  standing,  wtien  it  is  onions,  and  sometimes  turpentine.    TlM»e 

difiiised  in  a  considierable  quantity  of  water,  are  kept  secret  by  the  preparers.    The  in- 

Dr.Lewis,onexaminingthissnl>stahGe,found  tention  of  them  is  more  dfectnally  to  de- 

that  the  ink  convisted  of  a  black  sediment,  stroy  part  of  the  unctuous  qnahty  of  the  oil, 

totally  insoluble  in  water,  whidi  appeared  to  to  give  it  more  body,  to  enable  it  to  adhere 

be  of  the  nature  of  the  finest  lamp-black,  and  l>etter  to  tke  wetted  paper,  and  to  spread 

of  another  substance  soluble  in  water,  and  on  the  types  neatly  and  unifonafy. 

which  putrified  by  keeping,  and  when  eva*  Besides  th(*se  additions,  oUaen  are  aade 

porated  left  a  tenacious  jelly  exactly  Kke  by  the  printers^  of  which  the  most  iaaportaat 

l^ue  or  isinglass.     It   appears  probable,  is  generally  understood  to  be  a  little  fine 

therefore,  that  it  consists  of  nothing  more  indigo  in  ponder,  to  improve  the  bean^  of 

than  these  two  ingredients,  and  probably  the  colour. 

may  be  imitated  with  perfect  accuracy  by  Red  printer's  ink,  is  made  by  addng  to 

Using  a  very  fine  jelly,  like  ismglaas  or  size,  the  varnish,  about  half  its  weight  of  venai* 


INK. 

"T    *  !''"•  f™"*  *^.  improvei  tbe  tOxei  by  meam  of  otymeifaeA  miiriatit 

colour     (EncycL  Art!  &  Metiew,  vol.  iii.  acid,  tbe  vapour  of  sulpharet  of  wnmonia. 

*?■ ,    ^^      .      J    ^        ,  I                  .  **'  »™"e»»ion  io  water  impregnated  with 

Ii»M,  ethured.rew  of  thete  are  and  tliis  Milpboiet,  wUI  render  it  again  legible. 

*Kce|)t  red  ink.    The  preparation  of  theae  O^  if  the  paper  that  contained  the  vrritinc 

M  very  ample,  eoosi«ling  either  of  decoc-  be  pot  into  a  weak  lolotion  of  pnmiate  of 

tiom  of  the   different  colouring  or  dymg  pota»h,  and  when  it  i«  tboiooghly  wet  a 

maicnaU  In  water,  and    tbickeiied   with  ralpburic  acid  be  added  to  the  liquor,  so  at 

pim-arabic,  or  ot  coloured  metallic  oxide*  to  render  it  slightly  acidoloni,  the  same 

or  insoluble  powders,  merely  diffused  in  .  purpose  wUI  be  answered. 

f^a^Z'    "^^  P"|P«'«»"  "f  Kom-^bic  Mr.  H«i«.man  ha.  givan  .ome  composi- 

^    •  t  "7..'!!  l""  T'  "  'r  'i'*"'5  «•»"•  <■«'  •»•'•'»«  Pi««  of  cotton  or  li^n. 

Tr  Z.!f  ■  „"?    ^r  '.f'"*  *°  1"*  "'r"*  f^'^  »»  their  being  bleached,  which^re 

Med  m  dyn.g  may  be  applied  ...  general  pf,,^^^  both  of  bleachi^  Vnd  dying,  and 
I^.  11.  ** T* •"^'yr?*  "V'-  «'"»'l"*»«y  ""igbt  be  em^oyed  ta  mart- 
two  oun^I^R?.' ^''''*"- 7 'J^"'  i««  linen  for  dlestic  pJU«.  One  of 
ter  fTrn  f  /~^'"'  '"!!'°.*.^"  *•»*  «='^«*  of  asphaltni  dissolved  in 
^l^V  ^T".f  "■  ^"'  '"''  "•''^«,  ••»»'  «•»'  P^  of  oil  of  turpentine,  uid 
.L^.tTH^^i^f  '**'"™'  quantity  of  with  this  is  tVbe  mixed  UmpbuST,  or  buSt 

Sl'J^rLi.^'1      ..""f      T    ?•    le»«»>fi»epowder,«>a.tom.keaaiBk 
a^um  both  heighten.  ««>  colour  «id  makes    rf  ,  p„pe,  consislence  for  printing  with 

wnh?    T  •?•  •'^'^''''iT'''"''*""^'*"    'yP«-    Another,  Uie  blackish  Milphfte  left 
would  make  It  more  durable.  ^„  ,,p.„i„^  ^  frem'o^We  of 

Pnl!:„^'      "'.!•'"  r***  k''T  l"*^"*"*    ■»«"8W««  with  a  moderS^  heat  being  Z 
Pru*.«n  blue  or  indigo  through  strong  gum-    «,|ved  and  filtered,  the  dark  grey  pX 

,"'     „  '  .  .  ...    oxide  left  on  the  filter  is  to  be  mixed  with 

I«.  ,rfJ«o,  may  be  made  by  a  solution  of    ,  ,e,y  Uttle  solution  of  gum  tragT^ni^d 

"^M^f   VT"""'*'-      .        ,  .  the  cloth  m.,ked  wiUi  Su.  is  tfbe  K 

di^w  ?f  ""«•«"»?»  ^t'■■^•'•"^"'''«  in  •  "lution  of  potad,  or  «,d.,  mUd  or 

d.lfi»ed  in  w«ter,  will  make   sufficiently  caustic,  in  about  ten  parts  of  wati. 
good  coloured  inks  for  most  purposes.  a„J_.  .i^  -   .•       ""'."'•     ^ 

,„..-_,         ,  u        J   *  Among  tlie  amusing  experunentt  of  the" 

.  .irnnV^r^    I  colon™  miV  be  made  from  ^  „f  chemistry,  lie  exhibition  of  sympT- 

a  strong  deeoct|on  of  the  ingredients  used  ^^^i^  i„k,  y^(^  ,  distinguislied  place 

in  d,.»g,  m.xed  wi.h  a  little  alum  and  gum  wiU,  these  the  writing  is  KVm^l 

arable.    For  example,  a  strong  decoction  ,^  ,^ent  ^ive.  it  opjwdly.    We  doU 

of  Br«d  wood  with  a,  much  alum  a.  it  «n  ^^re  m^on  a  few  out  rf  t£  great  nmL 

?nt    "n.!!  :J!!*  "  *""•  '?r  f  "^  "^    ^''  ^'  •  •««k'  acquaintance'^  r. 
nk.    These  processes  consist  m  forming  a     ^,  „  j„\        ^  ™«  . 

^'  tT!^^"  "•  P'*"^""-'"'"  "^  ^^    weak'inf.iion^SJgall.  be  used,  tte  wriSj 

*T.:.^^T^      •       •.•     f         .-       .      will  be  invisible  till  the  paper  be  moistened 
On  many  occasions  it  is  of  importance  to    ^jn,  ,  weak  solution  of  io^hate  of  iror  It 

employ  «  mk  .nd«trectiWe  by  any  pro-  ,he„  become.  bUck,  becLe  these  iSgre' 
ce«,  that  will  not  equally  destroy  the  ma-  -  jients  form  i..k.  8.  If  paper  be  «,aked  m  a 
tenal  on  which  It  «  apphed.  Mr  Close  weak  inf.»ionofgallsaiddried,a  pen  dip,^ 
hH  recommended  for  tb»  P-^ose  **  g™".  in  Uie  «,l„,ion  of  sulphate  of  i^n'wIII  wSe 
ofcopal  M  powder  d«olvedm  800  grain,  black  on  tiiat  paper"  but  cokmrles,  on  Cy 
ofoUofUvender,bythea.^tanceofgenUe    other  paper.    s/lUe  dduted  soIuUo«  /f 

of  0.1  of  lavender,  17  greim  of  cop. ,  and  ^t^  ^hjch  p,e,  a  dark  colonr  to  tbe  ox 

eograinsofvermihon.  AbttleodofUven-  ides,  and  render,  them  visible.    4.  Most  of   ' 

dw,  or  of  turpentine,  may  be  added,  if  ti.e  the  acids  or  Ndine  sohiUons  being  diluted 

mk  be  found  too  thick.    Mr.  Sheldrake  and  used  to  write  with,  become  visible  bv 

suggests,  that  a  mntiire  of  gennhie  asplwl.  heating  before  the  fire,  which  coacentiaie* 

turn  dnsolved  in  oil  of  turpentine,  amber  them,  and  assisU  their  action  on  the  mner 

varmsh,  and  lamp  bUck,  would  be  stiU  sn-  5.  Ditated  prussUte  of  potash  affordrUu^ 

When  writing  with  common  mk  bat  been    sulplnte  of  inm.    6.  The  solution  of  cabalf 
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in  aqim-regia,  ^en  diloted^  affords  an  ink 
which  becomes  green  when  held  to  the 
fii>e,  but  disappears  agahi  when  sufiered  to 
cool.  This  has  been  osed  in  fancifbl  draw- 
ings of  trees,  the  green  leaves  of  which 
appear  when  warm,  and  vanish  again  by 
cold.  This  effect  has  not  been  explained. 
If  the  heat  be  continued'  too  long  after 
the  letters  appear,  it  renders  them  per- 
manent 7.  If  oxide  of  cobalt  be  dis- 
solved in  acetous  acid,  and  a  little  nitre 
added,  the  solution  will  exhibit  a  pale  rose 
colour  when  heated,  which  disappears  on 
cooling.  8.  A  solution  of  equal  parts  of 
sulphate  of  copper  and  miuriaterof  aipmonia 
gives  a  yellow  colour  when  heated,  that  dis- 
appears when  cold. 

Sympathetic  inks  have  been  proposed  as 
the  instruments  of  secret  correspondence. 
But  they  are  of  little  use  in  tliis  respect, 
because  the  properties  change  by  a  few 
days  remainuig  on  the  paper;  most  of  them 
have  more  or  less  of  a  tinge  when  thoroughly 
dry;  and  none  of  them  resist  the  test  of 
heating  the  paper  till  it  begins  to  be 
scorched. 

INNS  and  innkeepers.   If  one  who  keeps 
a  common  inn  refuse  either  to  receive  a 
traveller  as  a  guest  into  his  house,  or  to  6nd 
him  victuals  or  lodging,  upon  his  tendering 
jB  reasonable  price  for  them,  he  i»  not  only 
liable  to  render  tlie  damages  for  the  injniy 
in  an  action  on  the  case,  at  the  suit  of  the 
party  grieved,  but  also  may  be  indicted 
and  fihed  at  tiie  suit  of  the  king.    In  re- 
turn for  such  responsibility,  the  law  allows 
bim  to  retain  the  horse  of  his  guest  until 
paid  for  his  keep ;  but  be  cannot  retain  snch 
horse  for  the  bill  of  the  owner,  although  he 
may  retain  his  goods  for  snch  bill ;  neither 
can  lie  detain  one  horse  for  the  food  of 
another.    An  innkeeper,  however,  is  not 
bound  to  receive  the  horse  unless  the  mas- 
ter lodge  there  also.    Neither  is  a  hindlord 
bound  to  furnish  provisions,  unless  paid  be- 
forehand.   If  an  innkeeper  make  out  un- 
reasonable bills,  he  may  be  indicted  for  ex- 
tortion f  and  if  either  he  or  any  of  his  ser- 
vants knowingly  sell  bad  wine,  or  bad  pro- 
visions, they  will  be  responsible  in  an  action 
of  deceit    Keepmg  an  inn^  is  not  a  trading 
to  make  a  man  a  bankrupt;  but  where  an 
innkeeper  is  a  chapman  also,  and  buys  and 
sells,  he  may  on  that  account  be  a  bank- 
rupt    Innkeepers  are  clearly  chai^geable 
for  -the  goods  of  guests  stolen  or  lost  out  of 
their  inns,  and  this  without  any  contract  or 
agreement  for  that  purpose.    But  if  a  pei^ 
son  come  to  an  innkeeper,  and  desire  to  be 
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entertained  by  him,  which  the  innkeeper 
refuses,  because,  in  fact,  his  house  is  sdready 
full ;  whereupon  the  party  say?  he  will  shift 
among  the  rest  of  his  guests,  and  there  he 
is  robbed,  the  host  shall  not  be  charged. 
If  a  man  come  to  a  common  inn  to  har- 
bour, and  desin  that  his  horse  may  be  pot 
to  grass,  and  the  host  put  him  to  grass  ac^ 
cordingly,  and  the  horse  is  stolen,  ibe  best 
shall  not  be  charged ;  because  by  Inw  the 
host  is^  not  bound  to  answer  for  any  tfaing 
.  out  of  hb  inn,  but  only  for  those  things  that 
are  ta^a  hospUhtm,    Innkeepers  may  de- 
tain the  person  of  the  guest  vrfao  eats  t3 
pa3rment.    By  the  custom  of  London  and 
Exeter,  if  a  man  commit  an  horse  to  an 
hostler,  and  he  eat  out  the  price  of  his  head, 
the  hostler  may  take  him  as  his  own,  open 
the  reasonable  appraisement  of  Ibor  of  his 
neighbours ;  yet  he  cannot  justify  the  taking 
him  to  himself  at  the  price  it  was  appnused 
at. 

INNATE  ufeos,  those  supposed  to  be 
stamped  on  the  mind  from  the  first  momeat 
of  its  existence,  and  which  it  constantly 
brings  into  the  world  with  it:  a  doctrine 
which  Mr.  Locke  has  abundantly  reliited. 
See  Idea. 

INNOMINATA  ono,  in  anatomy,  three 
bones,  which  compose  the  extreme  part  of 
the  trunk  of  a  human  body. 

INNUENDO,  is  a  word  used  m  decla- 
rations and  law- pleadings,  to  ascertain  a 
person  or  thing  which  was  named  before; 
as  to  say  he'(mnuendo  the  plaintiff)  did  so 
and  so,  when  tliere  was  mention  before  of 
another  person.    Innuendo  may  serve  for 
an  explanation,  where  there  is  precedent 
matter,  but  never  for  a  new  diarge ;  it  may 
apply  what  is  already  expressed,  but  cannot 
add  or  enlarge  the  importance  of  it.    The 
doctrine  of  innuendoes  is  strangely  nusoB- 
derstood,  in  the  opinion  of  the  writer  of 
this  article,  and  has  been  confoonded  by 
too  much  learning  and  technical  disttnctioa 
being  applied  to  it    The  meaning  of  the 
word  is  '  limiting,  suggesting,  or  meaniag.' 
All  words  have  difoent  meanings,  accord- 
ing to  the  manner,  time,  and  other  drcnas- 
stances  under  which  they  are  nsed.     If 
the  words  are  nsed  in  their  plain  sense  they 
need  no  explanation ;  if  in  any  other  aenae, 
then  all  the  circmnstances  by  which  thai 
sense  is  to  be  made  out  to  be  the  meaning 
of  the  party  must  be  stated,  and  then  the 
pleader  may  suggest  the  true  meaning  in  the 
indictment  under  an  innuendo;  but  before 
the  innoendo  is  nsed,  the  circnmstaaeei 
must  be  stated  to  whidi  it  applies,    this  is 
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the  pkin  und  limple  cloe  to  solve  all  the 
difficulties  tioit  have  occarred  upon  the  suh- 
ject. 

INOCARPUS,  in  botany,  a  genus  of  the 
Decandria  Monogynta  class  and  order. 
Natural  order  of  DunioMP.  Sapotoe,  Jus- 
•ien.  Essential  character :  calyx  fiifid ;  '*o- 
rolla  fiinnelform ;  stamens  in  a  double  row ; 
dmpe  one-seeded.  There  is  but  one  species, 
Tix.  I.  ednlis,  a  native  of  the  Society,  Friend- 
ly, New  Hebridfs  kles,  6cc  in  the  South 
8eas;  also  in  Amboyna. 

INOCULATION,  fai  medicine,  the  art 
«»f  transplanting  a  distemper  from  one  sub- 
ject to  another,  by  incision,  particblariy 
wed  for  ingrafting  the  small-pox.  See  Vac- 

CHrATION. 

Ihocolation.    See  Budding. 

INORDINATE  proporiwm,  is  where 
there  are  three  magnitudes  in  one  rank,  and 
three  others  proportional  to  them  in  ano- 
ther, and  you  compare  them  In  a  different 
order.  Tims  suppose  the  numbers  in  one 
tank  to  be  f,  3,  9 ;  and  those  of  the  other 
rank  8,  t4,  36 ;  which  are  compared  in  a 
different  order,  vis.  f  :  9  ::  t4  :  36;  and  3 : 
9  ::  8  :  t4.  Then  rejecting  tiie  mean  terms 
of  each  raMk,you  conclude  t :  9 ::  8 :  36. 

INQUEST,  m  law,  an  mquisition  by 
jurors,  or  a  jury,  which  is  the  most  usual 
trial  of  all  causes,  both  civil  And  criminal, 
within  this  realm. 

INQUISITION,  in  law,  a  manner  of 
proceeding  by  vray  of  search  and  examina- 
tion, and  used  in  the  king's  behalf  on  tem* 
poral  cauMS  and  process,  in  which  sense  it 
is  confimnded  with  office.  This  inquisition 
is  upon  an  ontlawiy  found,  in  case  of  trea- 
son and  felony  committed;  npon  a^Us  ds 
•e,  &c.  to  entitie  the  king  to  a  forfeiture  of 
lands  and  goods;  and  there  is  no  such  nicety 
required  in  an  inquisition  as  in  pleading: 
became  an  inquisition  is  only  to  inform  the 
coort  bow  process  shall  issue  for  the  king, 
whose  title  accrues  by  the  attainder,  and 
■ot  by  the  inqnisttion ;  and  yet  in  cases  of 
the  king  and  a  common  person,  inquisitions 
have  been  held  void  for  uncertainty.  Some 
of  the  iaqnisitiona  are  in  tiiemselves  convic- 
tioos,  and  cannot  afterwards  be  travened 
•r  denied,  and  therefore  the  inqvest  ought 
to  hear  all  that  can  be  alledged  on  both 
sides.  Of  this  nature  are  all  mqnisitions 
of  yWs  ds  as;  of  flight,  in  persons  accused 
of  fehmy;  of  deodands,  and  the  like;  and 
prsaentment  of  petty  olRnces  in  the  she- 
riffs term,  or  court  leet,  whereupon  the 
presiding  officer  may  set  a  line.  Other  in- 
quiritms  may  be  afteiwardi  timvcised  and 
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examuied;  as  particularly  the  coroner's 
inquisition  of  the  death  of  a  man ;  for  in 
such  cases  tbe  offender  may  be  arraigned 
upon  the  inquisition,  and  dispute  the  truth 
of  it. 

INROLLMENT,^in  law,  is  tiie  register- 
iug,  recording,  or  entering  in  the  rolls  of 
the  Chancery,  King's  Beuch,  Common  Pleas, 
or  Exchequer,  or  by  the  clerk  of  the  peace 
in  the  records  of  the  quarter  sessions,  of 
any  lawful  act;  a  statute  or  recognizance 
acknowledged,  a  deed  of  bargain  and  sale 
of  lands,  and  the  like.    But  the  inrolling  a 
deed  does  not  make  it  a  record,  though  it 
thereby  becomes  a  deed  recorded;  for  there 
is  a  dMerence  between  a  matter  of  record 
and  a  thing  recorded  to  be  kept  in  memory ; 
a  record  being  tiie  entry  in  parchment  of 
judicial  matters  controverted  in  a  court  of 
record,  and  whereof  the  court  takes  notice, 
whereas  an  inrollment  of  a  deed  is  a  private 
act  of  the  parties  concerned,  of  which  the 
court  takte  no  cognizance  at  the  time  of 
doing  it,  although  the  court  permits  it.    By 
statute  «7  Heniy  VIII.  c.  16,   no  famds 
shall  puss,  whereby  any  estate  of  inheritance 
or  fivehold  shall  take  effect,  or  any  use 
thereof  be  made,  by  reason  only  of  any  bar- 
gam  and  sale  thereof,  except  the  baigain 
and  sale  be  made  by  writing  indented, 
sealed,  and  within  six  months  inrolled  in 
one  of  the  kingis  courts  of  record  at  West- 
minster; or  else  withiu  the  county  where 
the  lands  lie,  before  the  clerk  of  the  peace, 
and  one  or  more  josticca.     But  by  fifth 
EUaibeth,  c.  f  6,  in  the  counties  pahitine, 
they  may  be   Inrolled  at  the  respective 
courts  there,  or  at  the  assiaes.    Every  deed 
before  It  is  inrolled  is  to  be  acknowledged 
to  be  the  deed  of  the  party,  before  a  master 
of  chancery,  or  a  judge  of  the  court  wherein 
it  is.inrolled,  which  is  the  officer's  warrant 
for  inrolling  it  t '  and  the  inrollmeut  of  a 
deed,  if  it  be  acknowledged  by  the  grantor. 
It  win  be  a  good  proof  of  tiie  deed  itself' 
upon  trial.    But  a  deed  may  be  inrolled 
without  the  examination  of  the  party  him- 
self; for  it  is  sufficient  if  oath  be  nmde  of 
the  execution.    If  two  are  parties,  and  the 
deed  be  acknowledged  by  one,  the  other  is 
bound  by  it    And  if  a  man  live  abroad, 
and  would  have  fauds  here  in  England,  a 
nominal  person  may  be  johwd  with  him  in 
the  deed,  who  may  acknowledge  it  here, 
and  it  will  be  binding.    There  have  been 
plans  proposed  for  the  inrolling  aU  eonvey* 
anoes  of  famds,  and  registering  them,  in  or- 
der to  secure  men's  titles;  but  this  has 
been  objected  to  by  the  famded  interest  ui 
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parliftin«nty  chiefly  from  motives  of  delir 
Ciioy. 

INSCRIBED^  IB  geometry.  A  figure 
is  S4id  to  be  inscinbed  in  another,  when  all 
its  angles  toucli  the  sides  or  planes  of  the 
other  figure. 

INSCRIPTION,  a  title  or  writing  carv- 
ed, engraved,  or  affixed  to  anjr  thing,  to 
give  a  more  distinct  knowledge  of  it,  or  to 
transinit  some  important  truth  to  posterity. 
The  inscriptions  mentioned  by  Herodotus 
and  Diodonis  Siculos,  sufficiently  shew  tliat 
tliis  was  tlie  first  method  of  conveying  in- 
struction to  mankind,  and  transmitting  the 
knowledge  of  history  and  sciences  to  poste- 
rity ;  thus  the  ancients  engraved  npon  pil- 
lars both  the  principles  of  science^  and  the 
history  of  the  world.  Pisistratns  carved 
precepts  of  husbanilry  on  pillars  of  stone  ; 
and  tlie  treaties  of  confederacy  between 
tlie  Romans  and  Jews  were  engraved  on 
plates  of  brass.  Hence,  antiquarians  have 
been  very  curious  in  e;camining  the  inscrip- 
tions on  ancient  ruins,  coins,  medals,  &c. 

INSECrS,  in  natural  history.  We  have, 
under  the  article  Entomoj.ogy,  given  an 
account  of  the  linnaean  system  of  this  de- 
partment of  natural  history.  We  shall,  in 
tills  place,  enumerate  some  of  those  circum- 
stances which  form  tlie  line  of  distinction 
between  insects  and  other  animals.  In- 
sects are  not  furnished  with  red  blood,  but 
instead  of  it  their  vessels  contain  a  trans- 
parent lymph.  This  may  serve  to  distin- 
guish them  from  the  superior  animals,  but 
it  is  common  to  Uiem  with  many  of  the  in- 
ferior; though  Cuvier  has  lately  demon- 
strated the  existence  of  a  kind  of  red  blood 
in  some  of  the  vermes.  Tliey  are  destitute 
of  internal  bones ;  but,  ii|  place  of  tiiem, 
are  furnis!ied  witii  a  hard  external  covering, 
to  which  the  muscles  are  attached,  which 
serves  tlicm  botii  for  skin  and  bones ;  they 
are  likewise  without  a  spine  formed  of  ver- 
tebne,  which  is  found  in  all  the  superior 
classes  of  animals,  lliey  are  furnished 
with  articulated  legs,  six  or  more ;  tiiis  cir- 
cumstance distingubhes  tiiem  from  all  other 
animals  destitute  of  a  spine  formed  of  ver- 
tebrae. A  very  great  number  of  insects  un  • 
dergo  a  metamorphosis :  this  takes  place  in 
all  the  winged  insects.  They  frequently 
chan;;e  their  skin  in  the  progress  /)f  their 
growtii.  A  very  great  number  of  insects 
are  furnisliet)  with  jaws  placed  transversely. 
The  wings,  with  which  a  very  great  num- 
ber of  insects  are  furnished,  distinguish 
them  from  all  otiicr  animals  wliich  are  not 
fiimisbed  with  a  spine  composed  of  verte- 
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bre.  Insects  are  generally  ovipaBooa; 
pions   and  aphides,   during    the 
montiis,  are  viviparous,    tosecta  have 
nostrils,  are  destitute  of  voice:  tliey 
not  fumiebed  with  a  distinct  beart, 
posed  of  veotride  and  auricle.    Incubtttioa 
is  not  necessary  for  hatching  their  esga. 
Intect^,  like  all  other  organiied   bodies 
which  form  the  animal  and  vegetable  kmf- 
doms,  are  composed  of  fluids  and  aolida.  In 
the  four  superior  classes  of  animala,  vis. 
quadrupeds,  birds,  reptiles,  and  fi.4ies,  the 
bones  form  the  most  solid  part,  and  ocenpy 
the  .interior  part  both  of  the  tmnk  mnd 
limbs;  they  are  surrounded  with 
ligaments,   celltiUu'   membrane,  and 
The  matter  is  reversed  in  the  daai  of  in- 
sects; the  exterior  part  is  most  solid,  serv- 
ing at  the  jaroe  time  both  for  skin  and 
bones ;  it  encloses  the  muscles  and  intemal 
organs,  gives  firmness  to  the  whole  body* 
and,  by  means  of  its  articulations,  the  limba. 
and  different  parts  of  the  body,  pevfona 
their  various  motions..    In  many  insects 
such  as  the  crab,  lobster,  &c.,  the  extcnal 
.  covermg  is  very  hard,  and  destitute  of  or- 
ganisation ;  it  is  composed  of  a  calcai 
earth,  mixed  with  a  small  quantity  of 
tine,  formed  by  an  exudation  from  the 
face  of  the  body.    As  its  great  haidneas 
would  check  the  growth  of  the  animal,  aa- 
turc  has  provided  a  remedy ;  all  of  these 
crastaceoos  insects  cast  tiieir  shell  aanoally. 
See  Crusts.  The  skin  of  most  of  the  oAer 
insects  is  softer  and  organized,  being  jfbnn- 
ed  of  a  number  of  thin  membranes  adhering 
closely  to  one  another,  and  putting  on  the 
appearance  of  horn.    It  owes^its  greater 
softness  to  a  brger  proportion  of  gelatine. 
The  muscles  of  insects  consist  of  fibres  fona- 
ed  of  fasciculi ;  there  are  commonly  bat 
two  muscles  to  produce  motion  in  any  of 
their  limbs,  the  one  an  extensor,  the  other 
a  flexor.    These  muscles  are  commonly  at- 
tached to  a  tendon,  composed  of  a  homy 
substance,  connected   to  the  part  which 
they  are  destined  to  put  in  motion.    In 
most  insects  the  brain  is  situated  a  KttJe 
above  the  <esophagus;  it  divides  into  two 
large  branches,  which  surround  the  oesopha- 
gus, and  unite  again  under  it,  fi^m  which 
,  junction  a  whitisli  nervous  cord  proceeds, 
corresponding  to  the  spinal  marrow  of  the 
superior  anunals,  which  extends  the  whole 
length  of  the  body,  forming  in  its  course 
twelve  or  tliirteen  knots  or  ganglions,  from 
each  of  which  small  nerves  proceed  to  dif- 
ferent parts  of  the  body.    Whether  insects 
be  endowed  with  any  senses  different  fitm 
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those  of  the  superior  aniinals,  cannot  eanly 
be  ascertained.  It  appears  pretty  evident, 
tbnt  they  possess  mioo,  bearmfi^,  smell,  and 
tOMcb ;  as  to  the  sense  of  taste  we  are  left 
to  conjecture,  for  we  are  acqoainted  with 
BIO  fiicts,  by  which  we  can  prove  that  in- 
aects  do  or  do  not  enjoy  the  sense  of  taste. 
The  eyes  of  tosects  are  of  two  kinds; 
the  one  coropoond,  composed  of  lenses, 
hirge,  and  only  two  in  number ;  the  other 
ar^  small,  smooth,  and  vary  in  num- 
ber from  two  to  eight.  The  small  lenses 
which  form  tlie  compound  eyes  are  very 
numerous ;  tliey  amount,  in  some  insects,  to 
many  hundreds.  The  &r  greater  number 
of  insects  have  only  two  eyes,  but  some 
have  three,  as  the  scolopendra ;  some  four, 
as  gyrinus ;  some  six,  as  scorpions ;  some 
eight,  as  spiders.  The  eyes  of  msects  are 
commonly  immoveable;  crabs,  however, 
have  the  power  of  moving  tlieir  eyes.  That 
insects  are  endowed  vritfa  the  sense  of  hear- 
ing, can  no  longer  be  disputed,  since  frog- 
hoppers,  crickets,  Sec.  furnish  us  vrith  unde- 
niable prooA  of  the  £ict.  Nature  has  pro- 
vided the  males  of  these  unects  with  the 
Bieans  of  calling  their  females,  by  an  instre- 
ment  fitted  to  prctduce  a  sound,  which  is 
heard  by  the  latter.  The  male  and  female 
death-watch  give  notice  of  each  others'  pre- 
sence, by  repeatedly  striking  with  tlieir 
naadihles  against  old  wood,  &c.  their  fa- 
Tonrite  hannts.  Their  ears  have  been  dis- 
covered to  be  placed  at  the  root  of  their 
antennsr,  and  can  be  distinctly  seen  in  some 
of  the  larger  kinds,,  as  the  lobster.  That 
insects  eqioy  the  faculty  of  smelling,  h  very 
evident ;  it  is  the  most  perfect  of  all  tlieir 
senses.  Beetles  of  varions  sorts,  the  dif- 
ferent species  of  dermestes,  flies,  &c.  per- 
ceive at  a  considerable  distance  the  smell 
of  ordure  and  dead  bodies,  and  resort  in 
swarma  to  the  situations  in  which  they  o^ 
cur,  either  for  the  porpose  of  procuring 
food,  or  laying  their  eggs.  Insects  feed  on 
a  |[reat  variety  of  substances ;  there  are  few 
ttiings  eithef  in  the  vegetable  or  animal 
kingdoms  which  are  not  consumed  by  some 
of  them.  The  leaves,  floweis,  fmit,  and 
even  the  ligneous  parts  of  vegetables  afford 
Boniishment  to  a  very  nnmerous  class ;  aoi- 
aal  bodies  both  dead  and  alive,  even  man 
himself,  is  preyed  on  by  many  of  them ;  se- 
veral species  of  the  louse,  of  the  acarv,  of 
the  goat,  and  the  common  flea,  draw  their 
nourishment  from  the  surflice  of  his  body ; 
the  pulex  nicerans  penetrates  the  cnticle, 
aad  even  enters  his  flesh.  A  species  of  gad- 
fly, otstras  hominis,  deposits  Its  eggs  under 


his  skin,  where  the  larrse  feed.  Other  oa- 
terpillars  insinuate  themselves  into  different 
cavities  of  his  body.  All  the  inferior  ani- 
mals have  their  peculiar  parasitical  insects,, 
which  feed  ou  them  during  their  life.  There 
are  some  insects  which  can  feed  only  on 
one  species.  The  caterpillars,  both  of 
moths  and  butterflies,  feed  on  the  leaves  of 
some  particular  vegetable,  and,  it  is  said, 
would  die,  could  they  not  obtain  this.  There 
are  others  which  can  make  use  of  two  or 
tliree  kinds  of  vegetables,  but  which  never 
attain  full  perfection,  except  when  they  are 
fed  on  one  particular  kind;  for  example, 
the  common  silk^worm,  which  eats  readily 
all  the  species  of  mulberry,  and  even  com- 
mon lettuce,  neitlier  attains  so  great  a  site, 
nor  produces  so  much  silk,  as  vrhen  fed  on 
the  white  mulberry.  There  are  a  great 
many  which  feed  indiscriminately  on  a  va- 
riety of  vegetables.  Almost  all  herbivo- 
rona  insects  eat  a  great  deal,  and  very  fre- 
quently I  and  most  of  them  perish,  if  de- 
prived of  food  for  but  a  short  time.  Carni- 
vorous insects  can  live  a  long  while  vrithont 
food,  as  the  carabus,  dytiscus.  Sec.  As 
many  iusects  caimot  transport  themselves 
easily  in  quest  of  food,  to  places  at  a  dis- 
tance from  one  another,  nature  has  furnish- 
ed the  perfect  insects  of  many  species  with 
an  mstinct,  whidi  leads  them  to  deposit 
their  eggs  in  situations  where  the  larvae,  as 
soon  as  hatched,  may  find  that  kind  o^food 
which  is  best  adapted  to  their  nature.  Most 
of  the  butterflies,  though  they  flutter  about, 
and  collect  the  nectarioos  juice  of  a  variety 
of  flowers,  as  food  for  themselves  always 
deposit  their  eggs  on  or  near  to  those  ve- 
getables destined  by  mture  to  become  the 
food  of  their  larvae.  The  various  species  of 
ichneumon  deposit  their  eggs  on  the  bodies 
of  those  insects  on  which  their  larvae  feed. 
,See  IcHNBCMON.  Tho  sirex  and  sphex  are 
Ukevrise  caretnl  to  deposit  their  eggs  in  si- 
tuations where  their  lame,  when  hatched, 
may  find  subsistence.  The  sphex  figulns 
deposits  its  eggs  on  the  body  of  spiders, 
which  it  has  killed,  and  encloses  it  in  a  cell 
compo«ed  of  clay.  Some  insect*,  at  dif> 
ferent  periods  of  their  existence,  make  use 
of  aliment  of  very  different  properties:  the 
larvm  of  some  are  caraivorons,  vriiile  the 
perfect  iiMect  feeds  on  the  nectareous  juice 
of  flowers :  c  g.  sirex,  ichneumon.  Sec  Tlie 
larvs  of  most  of  the  lepidopterons  insects 
feed  on  the  leaves  and  yonng  shoots  of  vo- 
getables,  while  the  perfect  inserts  either 
take  no  food  at  all,  or  subsist  on  the  sweet 
juice  ifhich  they  extract  from  flowers  :  in- 


INSECTS. 

deed  the  fconstrnction  of  their  mouths  pre-  them  really  different,  thongjh  be 

vents  them  from  taking  any  other  than  floid  adduce  (acts  sufficient  to  establish 

food.  nion.    The  parts  which  dislingiiish  the 

We  shall  now  refer  to  the  functions  of  in-  from  the  female,  may  be  divided  into   two 

sects :  beginning  with  respiration,  which  is  classes,  viz.  1,  Those  which  are  not  ctirectl^ 

the  act  of  inhaling  and  exhaling  the  air  into  connected  with  generation.  2.  Those  vrblch 

vndoot  of  the  lungs.  Quadrupeds,  birds,  and  are  absolutely  necessary  for  the  parpopes  of 

most  of  the  amphibia,  breathe  through  the  generation.   The  circumstances  wfaicb  boTe 

month  and  nostrils.  The  air,  when  received  no  direct  communication  with  geneimtioay 

Into  tlie  lungs,  is  mixed  with  the  blood,  and  which  serve  to  point  out  the  distinctiom  b^> 

imparts  to  it  something  necessary,  and  car-  tween  the  sexes,  are  the  differenee  of  nne 

ries  off  something  noxious.    Some  authors  observable  in  the  male  and  female  ; 

have  asserted;  that  insects  have  no  lungs ;  but  brightness  of  the  colour  in  each ;  tbe 

later  experiments  and  observations  show,  and  number  of  articulations  of  the 

that  no  species  wants  themy  or,  at  least,  nae ;  the  size  and  form  of  their  wings ;  tke 

something  similar  to  them ;  and  in  many  in-  presence  or  absence  of  a  sting ;  the 

sects  they  afe  larger  in  proportion  to  their  always  smaller  than  the  female ;  the 

bodies  than  in  other  animals.    In  most  of  ant  is. nearly  six  times  larger  than  tlie 

tliem  they  lie  at  or  near  to  the  surface  of  the  female  cochineal  is  from  twelve  to  fif- 

the  body,  and  send  out  lateral  pores  or  tra-  teen  times  the  sixe  of  the  male ;  the  femnlc 

chese.  termes  is  two  hundred  or  three  handred 

llie  respiration  of  insects  has  attracted  times  the  size  of  the  male ;  the  cokmn  of 

the  attention  of  many  naturalists,  and  it  is  the  male  are  commonly  much  more  brilliuit 

found,  that  insects  do  not  breathe  through  than  those  of  the  female ;  this  is  particoUriy 

the  mouth  or  nostrils ;  that  there  are  a  the  case  in  lepidopterous  insects ;  in  soom 

ntmober  of  vessels,  for  the  reception  of  air,  insects,  the  colour  of  the  male  is  totally  di^ 

placed  along  on  each  side  of  the  body,  ferent  from  that  of  the  female ;  the  anteo- 

which  are  commonly  called  spiracnla,  which  nae  of  the  male  are  commonly  of  a  differeot 

are  subdivided  into  a  number  of  smaller  ferm,  and  larger  than  those  of  the  female ; 

vessels,  or  bronchiac;  that  the  vessels,  or.  frequently  the  males   are  femished  with 

traches,  which  proceed  from  the  pores  on  wings,  while  the  -females  have  none ;  the 

the  sides,  an^  not  composed  of  a  simple  lampyris,  coccus,  and  blatta,  and  sevcnd 

membrane,  but  are  tubes  formed  of  circular  moths,  afford  an  example  of  this;  the  i^ 

rugae ;  that  the  spiracnla  are  distinguish-  male  bee  is  furnished  with  a  sting,  whUe  tke 

able,  and  are  covered  with  a  small  scaly  male  is  destitute  of  one;  the  male  :  ofsoaaa 

plate,  vrith  an  opening  in  the  middle  like  a  insects  are  furnished  with  sharp  promineDt 

buttonhole,  which  is  furnished  with  mem-  points^  resembling  horns,  situated  either  ob 

branes,  or  threads,  to  prevent  the  admission  the  head  or  breast,  which  are  either  not 

of  extraneous  bodies.  perceptible,  or  very  fiuutly  marked,  in  the 

Insects  are  the  only  animals  without  ver-  female.    The  parts  essential  to  generatido 

tebrae,  in  which  the  sexes  are  distinguished,  afford  the  best  distinguishing  mark ;  in  most 

CopuUtion  is  performed  in  them  by  the  in-  insects  they  are  situated  near  the  extremity 

troduction  of  the  parts  of  generation  of  the  of  the  rectnm ;  by  pressing  the  abdooea 

male  into  those  of  the  female.    All  insects  near  to  the  anus,  they  may  frequently  be 

are  either  male  or  female,  except  in  a  few  made  to  protrude ;  but  the  parti  of  geno. 

of  the  genera  of  the  order  Hymenoptera,  ration  are  not  always  situated  near  the 

such  as  the  bee,  ant,  &e.  where  individuals  anus :  in  the  spiders,  they  are  iitnated  in 

are  to  be  found,  which  are  neither  male  nor  the  feelers;  in  the  libellola,  the  male  oips 

female;  and,  on  that  account  called  neu-  is  situated  in  the  breast,  labile  that  of  the 

ters.    Among  the  bees,  the  neuters  form  female  is  placed  at  the  anus, 
ttie  far  greater  part  of  the  community,  and        The  eggs  of  insects  are  of  two  sorts:  the 

perform  the  office  of  labourers.    Among  first  membranaceous,  like  die  egyi  of  the 

the  ants,  the  ncnten  are  very  numerous^  tortoise,  and  the  other  reptiles ;  the  oCb«^ 

and  constitute  the  only  active  members  of  covered  with  a  sheU  like  those  of  the  biids; 

the  society.   It  has  been  alleged,  that  these  their  figure  varies  exceedmgiy ;  some  are 

neuters  are   nothing  but  females,  whose  round,  some  elliptical,  some  lenticalar,  sons 

parts  have  not  been  developed  for  want  of  cylindrical,    some   pyramidal,  some  flst^ 

proper  nourishment.    Olivier,  however,  af-  some  square,  but  the  ro^nd  and  oval  an 

ter  strict  examination,  is  disposed  to  tfauik  the  most  common.  •  Hie  eggi  of  imedi  id- 
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dom  inereaie  in  uwtj  finom  the  time  they 
have  been  depMited  by  the  parent,  till  they 
are  hatched ;  those  of  t)ie  tenthredo,  how- 
ever, and  of  some  others,  are  observed  to 
increase  in  bulk.    At  first  there  is  nothing 
to  be  perceived  in  the  eggs  of  insects  but  a 
watery  fluid ;  after  some  little  tine,  an  ob- 
score  point  is  observable  in  the  centre, 
wliich,  according  to  Swammerdam,  is  not 
the  insect  itself,  bat  onljf  its  head,  which 
first  acquires  consistence  and  colour:  and 
the  same  author  alleges,  that  insects  do  not 
increase  in  bulk  in  the  egg,  but  that  their 
parts  only  acquire  sliape  and  consistence. 
Under  the  theli  of  the  egg,  there  is  a  thin 
and  very  delicate  pellicle,  in  which  the  bi- 
sect is  enveloped,  which  may  be  compared 
to  the  chorion,  and  amnios,  which  surround 
the  fcetas  in  quadrupeds.    The  little  insect 
remains  In  the  egg  till  the  fluids  are  dissi- 
pated, and  till   its  limbs  have  acquired 
strength  to  break  the  egg,  and  make  its  es- 
cape; the  diflerent  species  of  insects  re- 
nahi  inclosed  in  the  egg  lor  very  different 
periods  -,  some  contlmie  enclosed  only  a  few 
days,  others   remafai  for  several  months. 
The  eggs  of  many  insects  remain  without 
lieing  hatched  during  the  whole  winter,  and 
the  young  insects  do  not  come  forth  from 
them,  till  the  season  at  which  the  leaves  of 
the  vegetables,  on  vrhich  they  feed,  begin 
to  expand.    When  the  insects  are  ready  to 
break  their  prison,  they  commonly  attempt 
to  pierce  the  shell  with  then*  teeth,  and 
form  n  circular  hole,  throogli  which  they 
put  forth  first  one  leg,  and  then  another, 
tin  they  extricate  themselves  entirely. 

Insects  are  by  fiir  the  most  nuroeroris  class 
of  animals:  about  eleven  thousand  species 
have  been  described  by  Omelin,  in  tlie  last 
edition  of  tlie  *^  System  of  Nature  :**  a  great 
many  more  have  been  described  by  other 
naturalists  since  the  pnblication  of  that 
work ;  and  a  very  considerable  number  are 
to  be  met  with  in  the  cabinets  of  the  cu- 
rious, which  have  not  as  yet  been  described 
by  any  author.  In  those  parts  of  the  «  orid 
which  we  are  best  acquainted  witli,  we  may 
easily  suppose  that  many  species  of  insects 
exist,  which  have  hidierto  escaped  no- 
tice. Hie  minuteness  of  some  insects  makes 
them  easily  overiooked ;  the  agility  of 
others  renders  the  catcliing  of  them  difiS- 
cult;  the  retired  situations  which  many  of 
them  haunt,  &vour  ttieir  concealment  In 
tiie  unexplored  parts  of  America,  Africa, 
ao^d  Asia,  many  hundred  species  must  exist 
utterly  unknown  to  naturalists;  all  these 
drcnmstances  render  it  very  probable^  that 
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not  one  half  of  the  insects  which  eidit  hi 
the  world  have  hitherto  been  described. 

Insects  afford  nourishment  to  a  great 
number  of  the  superior  animals :  many  of 
the  fiMhes,  reptiles,  and  birds,  draw  the 
prmcipal  part  of  their  sustenance  from  that 
source.  The  immense  swarms  of  djfierent 
species  of  crab,  which  abound  in  every  sea, 
directly  or  indirectly  form  the  principal 
part  of  die  food  of  the  cod,  haddock,  her- 
ring, and  a  great  variety  of  fishes.  The 
snake,  lizard,  frog,  and  many  other  reptiles, 
feed  both  on  land  and  aquatic  insects,  (jal- 
linaciotts  fowls,  and  many  of  the  small  biidf, 
drc.  feed  on  insects.  Swallows,  indeed, 
feed  entirely  on  wmged  msects.  They  af- 
ford food,  likevrise,  to  many  of  the  mammv 
lia,  viz.  to  many  species  of  the  bat.  So  the 
ant-eater,  &c.,  and  even  to  man  hlmselC 
Many  species  of  crab,  viz.  loltster,  comnum 
crab,  shrimp,  prawn,  land-crab,  &c.  an 
reckoned  delicacies.  The  larvc  of  some 
coleopterous  insects  and  locusts  form  part 
of  the  food  of  man.  Insects,  likewise,  by 
consuming  decayed  animal  and  vegetable 
matter,  which,  if  left  to  undergo  the  putre- 
factive process,  on  the  surface  of  the 
ground,  might  taint  the  atmosphere  vrith 
pestilential  vapours,  preserve  tiie  air  pure 
for  the  respiration  of  man  and  other  aiii- 


INSERTION,  in  anatomy,  the  close 
conjunction  of  the  vessels,  tejidons,  fibr^, 
and  nlembranes  of  the  body  with  some  other 
parts. 

INSOLATION,  in  chemistry,  a  term 
sometimes  made  use  of  to  denote  dmt  ex- 
posure to  the  snn,  which  is  made  in  order 
to  promote  the  chemical  action  of  one'  sob- 
stance  upon  another:  one  of  the  most  strik- 
ing experiments  of  this  kind  is  that  of  the 
exposure  of  vegetables,  as  fresh-gathered 
cabbage-leaves,  in  a  glass  jar  of  water,  to 
the  rays  of  the  sun,  1^  the  action  of  which 
a  large  quantity  of  pure  oxygen  gas  k  ob- 
tained. 

INSOLUBIUTY,  in  chemistry.  The 
insolubility  of  a  substance  in  a  fluid,  which 
is  the  medium  of  chemical  action,  has  an  in- 
fluence on  that  action  somewhat  similar  to 
that  of  cohesion,  and  is  nothing  Imt  a  modi- 
fication of  it,  in  relation  to  the  fluid  in 
which  it  is  exerted.  If  substances  in  their 
liquid  state  be  made  to  act  on  each  other, 
their  action  vrill  meet  with  littie  foreign  re- 
sistance, and  will  be,  in  a  great  measure, 
proportioned  to  theur  affinity  and  quantity  { 
but  if  one  of  them  be  solid,aiid  be  forther  in- 
soinUe  in  the  floid^  which  is  the  nsedinm  of 
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action,  the  insolnble  mmtter  most  present     are  raised  to  an  extraonlinary  degree,  99 
comparatively  few  points  of  contact ;  it     tliat  the  composure  sbalty  upon  the  ^wfaolr, 
most  be  always  withdrawn  from  the  sphere     have  more  of  the  tnie  sublime  or  pAtisetic, 
.  of  action,  and  of  course,  if  it  be  opposed  to     than  natural  genius  could  have  gireD  ;  and 
a  combmation,  it  can  act  with  compara-    ''inspiration  of  soirgestion,"  when  tbe  use 
tively  little  energy.    From  the  same  cause,     of  tiie  faculties  is  superseded,  and    God 
if  it  be  a  compound,  and  be  acted  on  by     does,  as  it  ware,  speak  directly  to  the  snind, 
any  substance  tending  to  combine  with  one     making  socli  disco?enes  to  it,  as  It  coold 
of  its  principles,  its  insdlubility  most  in     not  otherw^  have  obtainec^  and  dictetm^ 
some  measure  protect  it,  as  abstracting  it     the  very  words  in  which  such'  discoveries 
from  the  action  of  the  decomposing  sub-    are  to  be  communicated,  if  they  are  design- 
stance.  ed  as  a  message  to  others. 

INSOLVENT  d«6/ors.    Insolvent  acts        It  is  generally  allowed,  that  tlie   New 
are  statutes  passed  for  the  purpose  of  re-    Testament  was  wntten  by  a  superintesideBt 
leasing  trom  prison,  and  sometimes  from  inspiration ;  for  witlioot  this  the  diacoones 
their  debts,  persons  whose  transactions  have     and  doctrines  of  Cbrist  could  not  have  beca 
not  been  of  such  a  nature  as  would  subject  faithfully  recorded  by  the  Evangelists  and 
them  to  tlie  bankrupt  laws.    Their  dis-    Apostles ;  nor  could  they  have  assumed  tlbe 
charge  is  usually  from  all  suits  and  impri-     authority  of  speaking  the  words  of  Cbmt, 
sonment,  upon  delivering  op  all  their  es-     and  evinced  this  authority  by  the  actaal 
tates  and  effects,  real  and  personal,  for  the  exercise  of  miraculous  powen :    and  be- 
beneiit  of  tlieir  creditors.    '  sides,  the  sacred  writings  bear  many  obvi- 
INSPIRATION,    among  divines,  &c.  ous  internal  marks  of  Uicir  divine  oii^iiial, 
implies  the  conveying  of  certain  extraordi-  in  tlie  ext  ellence  of  their  doctrines,  the  spi- 
nary  and  Supernatural  notices  or  motions  rituality  and  elevation  of  their  design,  the 
into  the  mind  j  or  it  denotes  any  supema-  majesty  and  simplicity  of  their  style,  the 
tural  influence  of  God  upou  the  mind  of  a  agreement  of  their  various  parts,  and  their 
rational  creature,  whereby  he  is  formed  to  efiicaey  on  mankind  ;  to  which  nay  be 
auy  degree  of  intellectual  improvements,  to  added,  that  there  has  been  in  the  Chrisiba 
which  he  coold  not,  or  would  not,  in  fact,  church,  from  its  eariiest  ages,  a  constant 
have  attained  in  liis  present  cireumstances,  tradition,  that  the  sacred  books  were  writ- 
in  a  natural  way.    Thus  the  prophets  are  ten  by  the  extraordinary  asdstaoce  of  the 
aaid  to  have  spoken  by  divine  inspiration.  Spirit,  which  must  at  least  amount  to  super- 
Some  authors  reduce  the  inspiration  of  iutendent  inspiration ;  but  it  has  been  roa- 
the  sacred  writers  to  a  particuhu*  care  of  troverted,  whether  this  inspiration  extended 
Providence,   which   prevented  any  thing  to  every  minute  circumstance  in  their  writ- 
they  had  said  from  foiling  or  coming  to  ings,  so  as  to  be  in  the  most  absolute  sense 
nought ;  maintaining,  that  they  never  were  plenary.  Jerome,  Orotius,  Erasmus^  Episvo- 
really  inspired  either  with  knowledge  or  ex-  pius,  and  many  othera,  maintam  that  it  was 
pression.    According  to  others,  inspiration  not ;  whilst  others  contend,  that  the  empfaati- 
is  no  more  than  a  direction  of  the  Holy  Spi-  cal  numner  in  which  our  Lord  speaks  of  the 
rit,    which   never    permitted   the   sacred  agency  of  tbe  Spirit  upon  them,  and  ro 
writers  to  be  mistaken.    It  is  a  common  which  they  themselves  speak  of  their  own 
opinion,  that  the  inspiration  of  the  Holy  writings,  will  justify  our  believing,  that  tbetf 
Spirit  regards   only  the  matter,  not  the  inspiration  was  plenary,   unless  there  be 
style  or  words.  ^^ry  convincing  evidence  brought  on  the 
Theological  writers   liave  enumerated  o^icr  side  to  prove  that  it  was  not :  and  if 
several  kinds  of  inspiration ;  such  as  <'  ao  ^e  allow,  it  is  mid,  tliat  there  were  some 
inspiration  of  superintendency,"  in  which  errora  in  the  New  Testament,  as  it  came 
God  does  so  influence  and  diVect  the  mind  A^m  the  hands  of  the  Apostles,  there  may 
of  any  person,  as  to  keep  him  more  secure  ^  Sr^t  danger  of  subverting  the  main  pur- 
from  errol'  in  some  various  and  complex  dis-  po^^  <uid  design  oT  it\  since  there  will  be 
course,  than  he  would  have  been  merely  by  endless  room  to  debate  the  importance  both 
tlie  use  of  his  natural  faculties;  '* plenary  o^  ^acts  and  doctrines.    See  Doddridge ^tf 
superintendent  inspiration,**  which  excludes  M^tures^ 

ahy  mixlure  of  error  from  the  performance        INSTALJIEKT,  the  instating  or  est»* 

so   superintended-;  *'  inspiration  of  ele\-a-  blishing  a  person  in  some  dignity.    Tliis 

tion,*  where  the  Acuities  act  id  »  reguUir,  word  is  chiefly  used  for  the  induction  of  a 

and^  as  it  seems,  in  a  common  manner,  yet '  dean,  prebendary,  or  other, ecdesiastical 
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dignitary,  into  the  poMesuon  of  hU  stall,  or  price  of  this  risk,  is  called  the  premium  * 
other  proper  seat^  in  the  cathedral  to  which  and  the  written  Hnstniment,  in  Which  the 
he  beloni;s.  It  is  also  used  for  the  cere*  contract  is  set  forth,  and  reduced  into  form/ 
mony  whereby  the  knights  of  the  garter  are  is  called  a  policy  of  insurance, 
placed  in  their  rank,  in  the  chapel  of  St.  Marine  insiimnce  is  made  for  tlie  protec- 
Oeorge  at  Windsor,  and  on  many  other  like  tiou  of  persous  having  an  interest  in  ships 
occasions.  It  is  sometimes  termed  instalbi-  or  goods  on  board,  from  the  loss  or  damage 
^oo.  which  may  happen  from  the  perils  of  the 

INSTANT,  such  a  part  of  durarion  sea,  during  a  certahi  voyage,  or  for  a  fixed 
wherein  we  perceive  no  succession }  or  it  is    period  of  time. 

that  which  takes  up  the  time  only  of  one        In  this  country  all  persons,  whether  Bri- 
idea  in  our  minds.  tish  subjects  or  aliens,  may  in  general  be 

INSTINCT,  an  appeUation  given  to  the  "»«red;  the  only  exception  is  in  the  case 
sagacity  and  natural  inclinations  of  brutes,  '^  •»  •>««»  enemy.  He  cannot  maintain  an 
which  supplies  the  pbce  of  reason  in  man-  ^^^  on  «  policy  on  goods,  thol^ll  they 
liind.  mtn^  shipped  before  the  war  commenced ; 

INSTITUTES,  in  literary  history,  a  ^^  **"  ■"  '«ent  of  such  msnred  maintain 
book  containing  the  elements  of  the  Roman  ^  ^""^"^^  though  he  be  a  creditor  of  the 
law,  and  constitutes  the  bst  part  of  the  "^«<*  f"**"  "«•*  *"»  *«  sum  insured. 
Civil  law.  The  lutitutes  are  divided  into  ''^  statute,  6  George  I.  c.  18,  antho- 
four  books,  and  contain  an  abridgment  of  "*«^  ^«  '^»"«  ^  grant  charters  to  two  dis- 
the  whole  body  of  the  civil  law,  being  de-  ^"^^  companies  or  corporaUons,  called  the 
signed  for  the  use  of  students.  'Roy^X  Exchange  A»nnince,  and  London 

INSTITUTION,  to  a  benefice,  is  that  Assurance ;  for  the  insurance  of  ship?,  goods, 
whereby  the  ordinary  commits  the  cure  of  "^  merchandises  at  sea,  or  going  to  sea, 
soub  to  the  panon  presented,  as  by  indue-  "^  V*'  ^^^P^  ""*<?  «"  bottomry.  They 
tion  he  obtams  a  temporal  right  to  the  pro-  *"  m^ested  with  all  the  powers  usually 
fits  of  the  living.  Previous  to  the  imatn-  ««»»««  to. coiijorations,  and  the  privilege 
tioM,  the  oath  against  simony,  the  oaths  of  Z  P""^^"8  ^"^  *<>  ^  «"<>""*  »f  <"»« 
allegianceand  supremacy,  are  to  be  taken;  *^"«'w"  Pf«n*  per  annum  each,  to  pro- 
and  if  it  be  a  ricaragc,  the  oath  of  resi-  ^^'^  *  wflBcent  capital  to  insure  aU  de- 
dence.  ITiey  are  also  to  subscribe  the  """ds  on  their  pohcies.  All  other  compa- 
thirty-nhie  articles,  and  the  articles  con-  "'^  •'^  restrained  from  msuring  sliips  and 
ceming  the  king's  supremacy,  and  the  book  *^**^/*  f*!.  ^  ^.''"*  "^'^y  *"  *»^"*>"»- 
of  common  prayer.  ^'     ^"^  ■"  poliaes  made  by  any  other 

VMfif  ir  AiniTk  :-    i«**^    .«      * -      corporation,  and  any  copartaenhips,  shall 

r  !^!  J:^?^SL  '^^'^:  I  ^r^^  be  void,  ami  the  sums  mrferwriit^  fi»r. 
plied  to  bodies  that  are  supported  by  e^ec-  fcj^  ^  ^  bottomry  bonds  deemed  usu. 
trie,  or  nonconductors,  so  that  their  rfous ;  but  the  ri^t  of  individual  insurera 
communication  with  the  eartii,  by  conduct-  eootinues  as  before  the  act.  ContracU 
ingsubstamres,  umterrupted.  „^^  i„  derogation  of  the  rights  of  the 

INSURANCE,  or  Assurance,  in  hiw  insurapce  companies,  arc  iUegal  and  void, 
and  commerce,  a  contract  or  agreement  ships,  freight,  goods,  and  merchandises, 
whereby  one  or  more  penoas  called  insur-  &e.  are  the  proper  subjects  of  marine  insur' 
ers,  a»nren,  &c.  obUge  themsehea  to  an-  .nee,  and  there  are  certain  articles  which 
swer  for  the  loss  of  a  ship,  house,  goods,  from  motives  of  public  poKcy  cannot  be 
A:c.  m  consideration  of  a  premium  paid  by  i^g^y  hmind  in  tfaU  country,  and  others 
the  propnetori  of  the  things  insured.  See  ^jch  can  only  be  msured  under  particular 
Amurance.  restrictions. 

Insurance,  muriiie.  Insurance  is  a  con-  Insurance  heing  a  contract  of  indemnity 
tract  of  indemnity,  whereby  the  party,  in  firom  loss  or  damage,  arising  upon  an  oncer- 
consideration  of  a  stipulated  sum,  under-  tain  event,  there  cannot  be  an  indemnity 
takes  to  indemnify  the  other  against  certain  without  a  loes^  nor  a  loss  vrithont  an  inter- 
ipecinc  perils  or  risks  to  which  he  is  ex-  est ;  a  policy  therefore,  without  interest,  is 
posed,  or  agauist  the  occorrence  of  such  not  an  insorance,  but  a  mere  wager.  Dif. 
events.  The  party  who  takes  on  himself  ferent  persons,  having  each  a  qualified  pro- 
the  risk,  is  called  the  insurer;  the  party  perty  in  goods,  nny  insure  them  to  the  full 
protected  by  the  insurance  is  called  the  in-  valne.  A  reasonable  expectation  of  profit, 
mreJ;  the  sum  paid  to  the  insorer  as  the    on  a  well  founded  expectation  of  a  future 
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laterest  in  the  thing  insared,  is  an  insnnble  interests  of  iinmanity,  which  require, 

interest.^  in  certain  cases  men  shall  not  be  permitted 

Woger  policy.    Hiis  is  usually  conceived  to  protect  themselves  against  some  parficv* 

in  the  teims,  interest  or  no  interest,  or,  lar  perils  of  insurance.     Bnt  an  insurer 

without  further  proof  of  interest  than  the  cannot  make  himself  answerable  for  a  lost, 

policy,  to  preclude  all  inquiry  into  the  in-  proceeding  from  the  fault  of  tiie  inmred. 

terest  of  the  insured,  and  as  a  consequence  No  insurance  can  be  made,  even  agminst 

of  the  insured's  having  no  interest  in  the  the  perils  of  the  sea,  upon  illegal  commeroe. 

pretended  subject  of  the  policy,  it  follows.  In  order  to  confine  insoralices  againit 

that  the  insurer  cannot  be  liable  for  any  and  important  losses  arising  from  the  - 

partial  loss.  of  the  sea,  and  to  obviate  dfspotea 

Insurance  Re,    A  policy  of  insurance  ing  losses  from  the  perishable  quality  of  the 

being  once  signed,  the  underwriters   are  goods  uunfed,  and  all  trivial  aabjects  of 

bound  by  the  terms  of  it,  nor  can  they  be  litigation,  it  appears  to  be  the  gcneial  law 

released  from  their  contract  without  the  of  all  states,  that  the  insurer  shall  nat  Iw 

consent  of  tlie  insured.    Bnt  an  onderwri-  liable  for  any  average  loss,  unlcaa  it  ezeecd 

ter  may  shift  it,  or  part  of  it  from  himself  to  one  per  cent,  beside  which  a  danse  faai 

other  insurers,  by  causing  a  re  insurance  to  been  introdnced   into   policiesy    that   tibe 

be  made  on  tihe  same  risk|  and  the  new  insurer  shall  not  be  liable  for  any  partial 

insurers  will  be  responsible  to  him  in  case  loss  under  a  given  rate  per  cent.    In  Eof- 

of  loss,  to  the  amount  of  the  re-insurance,  land  it  is  now  constantly  stipulated  id  all 

But  the  re-insurer  is  only  responsible  to  the  policies,  that  upon  certain  enumerated  ani- 

original  insurer,  and  not  to  the  original  ^les  the  insurer  shall  not  be  answerable  ftr 

insared.    Thus  stands  the  law  on  this  sab-  any  partial  loss  whatever ;  that  upon  cerlaia 

ject  in  most  of  the  state*  of  Europe ;  bnt  in  others,  liable  to  partial  injuries,  bat  leas  dift* 

England,  by  the  19  George  II.  c.  S7,  re-  cult  to  be  preserved  at  sea,  he  shall  only  be 

insurances  are  prohibited,  except  in  case  of  liable  for  partial  loss^  above  three  per  cent. 

the  insolvency  or  death   of  the  original  But  this  does  not  extend  to  the  lonea, 

insurer.    Thiahaa  been  held  to  extend  not  however  small,  called  general  average,  and 

only  to  British,  but  also  to  foreign  ships.  losses  occasioued  by  the  stranding  of  the 

In SVRANCB,  d^Me,  is  where  the  insured  ship,  and  the  loss  by  stranding  most  be  aa 

make  two  msurances  on  the  same  risk  and  immediate  loss.                                  " 
the  same  interest     A  doable  insnranoe,        CominAicenMNiandcoaltaaaiiceqf  iAeriak. 

though  it  be  made  vrith  a  view  to  a  double  In  England  the  commencement  oif  the 


latis&ction  in  case  of  loss,  and  is  therefore     of  the  ship  varies  in  almost  every  case.    la 
in  the  nature  of  a  wager,  is  not  void.    The     outward-bound   voyages,   it   is   geneially 


two  policies  are  considered  as  making  but  made  to  commence  from  her  beginning  to 

one  insurance,  and  are  good  to  the  extent  load  at  her  port  of  departure.    Soroetinies 

of  the  value  of  the  effects  put  in  risk.    All  privateers  on  a  cruise,  ships  engaged  in  ttie 

t)ie  underwriters  ui  this  case  contribute  m  coasting  trade,  or  in  short  voyages,  are  ia- 

proportion  to  their  several  subscriptions ;  mred  for  a  limited  period  of  time ;  and  ia 

and  therefore,  if  the  insured  should  sue  only  gnch  case  the  risk  commences  and  ends 

on  one  of  the  policies,  the  under-writers  vrith  the  term,  wherever  the  ship  may  dies 

on  that  policy  may  recover  a  ratable  con-  happen  to  be.    If  a  slnp  is  insured  lirom 

tribution  from  those  on  the  other.  the  port  of  London  to  any  oth^r  port,  and 

Of  the  voyage.  No  insurance  can  be  le-  before  she  breaks  ground  an  accident  hap> 
gaily  made  upon  any  voyage  undertaken  pens  to  her,  the  insurers  are  not  answo- 
Gontrary  to  the  laws  of  this  kingdom,  or  to  able,  for  the  risk  does  not  commence  tiQ 
those  of  its  dependencies,  or  to  the  bw  of  ahe  sets  sail  on  her  departure  from  the  port 
nations,  and  it  is  immaterial  whether  the  of  London.  But  if  the  insurance  be  aUow- 
insurer  was  or  was  not  informed  that  the  ed,  and  from  the  port  of  London,  ttte  insor- 
yoyage  was  illegal.  An  insurance,  there-  ers  are  liable  |to  any  acddent  that  may  hap- 
fore,  upon  a  voyage  undertaken  contrary  to  pen  to  her  from  the  time  of  subscribing  the 
the  navigation  law,  is  void.  policy.    When  a  ship,  expected  to  arrive 

Imsvrancbs,  riaki  tigmmBt  whi^  wtatf  be  at  a  certain  phux  abroad,  is  insared  at  and 

made.    Insurances  may  be  made  against  all  from  that  phne,  or  from  her  arrival  there ; 

the  risks  or  perils  which  are  incident  to  sea  the  risk  begins  from  the  first  moment  of  her 

voyages,  subject,  however,  to  eeitain  ex-  arrival  at  the  place  specified,  and  the  vronb 

captions  founded  in  pnblie  policy  and  the  fiitt  arrival  are  implied,  and  always  andet^ 
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fttoody  in  potides  ao  worded.  The  risk  to 
such  ca»e«  contimiet  there  ai  long  ai  the 
■hip  itf  preparing  for  the  voyage  inrored; 
bat  if  all  thooght  of  the  voyage  be  laid 
aside,  and  the  ihip  be  suffered  to  lay  there 
for  a  length  of  time  with  the  owners  pri- 
Yity,  the  insnren  are  not  liable.  In  Engliflh 
policiea,  it  is  nsoally  made  to  cootmne  only 
antil  the  thip  has  moored  at  anchor  twenty- 
four  hoars  in  good  safety,  and  on  sneh  poli- 
cies the  insurer  is  liable  for  no  loss  after 
that  time. 

To  charge  the  Insurer  it  is  not  enough 
that  a  loss  Ins  happened  at  sea,  it  most  ap- 
pear to  have  happened  in  the  course  of  the 
voyage,  and  during  the  continuance  of  the 
risk  insured.  Upon  goods,  the  risk  does 
not  commence  until  they  are  actually  on 
board  the  ship,  and  then^ore  the  nisurer  is 
not  answerable  for  any  loss  or  damage 
which  may  happen  to  them  while  they  are 
on  the  passage  to  tlie  ihip,  and,  in  general, 
the  risk  on  goods  continues  no  longer  than 
whi!e  tliey  are  on  board  the  ship  mentioned 
in  the  policy,  and  that  if  they  be  removed 
from  on  board  that  sliip  and  landed,  or  put 
on  board  another  ship  without  the  consent 
of  the  insurers,  the  contract  is  at  an  end. 

Policies,  with  reference  to  the  reality  of 
the  interest  of  the  inmired,  are  distinguished 
into  hiterest  and  wager  policies ;  with  refer- 
ence to  tiie  amount  of  the  interest,  they 
are  distinguished  mto  open  and  valued  An 
interest  pobcy  b  where  the  insured  has  a 
real,  substantial,  assignable  interest  hi  the 
thing  inrared,  in  which  case  only  it  is  a 
contract  of  indemnity.  A  wager  policy  is 
a  pretended  insurance,  where  the  insured 
has  no  interest  in  the  thing  insured.  Insur- 
ances of  thb  sort  are  nsually  expressed  by 
the  words  mterest  or  no  interest,  or  with- 
out  farther  proof  of  interest  than  the  po- 
licy, or  without  benefit  of  salvage  to  the 
hiBorer,  and  these  are  vrholly  illegal.  An 
open  policy  is  where  the  amount  of  the  fas- 
sored  is  not  fixed  by  the  policy,  botis  left  to 
be  ascertained  by  the  insured  in  case  a  lorn 
should  happen.  A  valued  policy  is  where  a 
talne  has  been  set  on  the  ship  or  goods 
insured,  and  the  vahK  is  inserted  in  the 
policy  in  the  nature  of  Kqnidated  damages, 
to  save  the  necessity  of  proving  it  m  case 
of  total  loss. 

Every  fact  and  drcomstaaee  relating  to 
the  contract  of  Ininmnce,  most  be  stated 
with  the  most  scmpolovs  regard  to  tmth. 
The  voyage  insured  must,  therefore,  be 
truly  and  accnimtely  described  in  the  policy ; 
wuaOff  the  tima  mid  pineo  at  v»Uch  the 


risk  is  to  begin,  the  place  of  the  ship's  do> 
parture,  the  place  of  her  destination,  and 
the  time  when  die  risk  shall  end ;  vrhether 
on  goods  or  on  the  ship.  If  a  blank  be  left 
for  the  place  either  of  the  sliipls  departure 
or  destination,  the  policy  will  be  void  for 
the  uncertainty. 

A  wanrantiy  is  a  stipulation  or  agreement 
on  the  part  of  the  insured,  in  nature  of  a 
condition  precedent,  or  thing  absolutely  and 
strictly  to  be  performed,  as  the  very  basis 
of  the  contract,  as  that  the  thing  insured  is 
neutral  proper^,  that  the  ship  is  of  such  a 
force,  that  she  sailed,  or  was  well  on  such  a 
day,  6cc. ;  or  as  that  a  sliip  shall  sail  on  or 
before  some  given  day,  that  she  shall  depart 
with  convoy,  that  she  shall  be  manned  with 
such  a  complement  of  men,  &c  These 
warranties  are  either  express  or  implied. 

An  implied  warrantry  is  that  which  rea- 
sonably results  from  the  nature  of  the  con- 
tract, as  that  the  ship  nhall  be  sea-worthy 
when  she  sails  on  the  voyage  insured,  that 
the  voyage  is  lawfiil,  and  shall  be  performed 
according  to  hiw,  and  in  the  usiml  coarse, 
and  without  deviation. 

There  are  five  things  essential  to  a  sailing 
vrith  convoy  :  1.  It  must  be  with  the  regu- 
lar convoy  appointed  by  government,  s. 
It  must  be  firom  the  place  of  rendesvous 
appointed  by  government.  9.  It  must  be 
a  convoy  for  the  voyage.  4.  The  ship  in- 
sured must  have  sailing  instructions.  5. 
Slie  must  depart  and  contmoe  with  the 
convoy  till  the  end  of  the  voyage,  mlesa 
separated  by  necessity. 

Neutral  property,  in  the  sense  of  which 
that  expression  must  be  understood  in  this 
warrantry,  is  that  which  bekmgs  to  the 
subjects  of  a  state  in  amity  with  the  bellige- 
rent powers.  The  docoments  requisite  for 
nentnl  ships  are :  l.  Hie  passport  f .  The 
.  sea-letter,  or  sea-brief.  5.  The  proo6  of 
property,  vrhich  ought  to  show  that  the 
ship  real^  belongs  to  the  snl^iects  of  a  nen- 
tral  state.  4.  Tlie  muster-roll.  5.  The 
cbartei^party.  6.  The  biO  of  lading.  7. 
The  invoices.  8.  The  log-book,  or  ship^ 
journal.  9.  The  biU  of  health.  But  thoogh 
the  want  of  some  of  these  papers  nmy  be 
taken  as  strong  presanptive  evidence,  yet 
it  is  not  conclusive  evidence  against  the 
ship's  neutnlity. 

lupinssMf of  isas^  A  representatioii  n  an 
insonnoe  is  denoted  to  be  a  collateral 
statement,  either  by  woid  of  month,  or  ha 
vrriting,  of  such  facts  or  drcomstanoes  rahi- 
tive  to  the  proposed  adventure,  and  not  ia- 
sected  in  the  pottcy,  m  ara  neoamuy  Ihr 


INSURANCE. 

the  iDfonnation  of  the  intarer,  to  eoaJble  dered  at  tea,  and  the  insured  has  a  ri^ftt  fm 

him  to  form  a  jnst  estiinate  of  the  risk.  recover  as  such,  from  the  underwriter.      A 

A  misrepresentation  to  a  material  pomt  low  by  fire,  which  is  merely  acddentaU 
avoids  the  contract ;  and  the  insured  omnot     not  imputable  to  tlie  master  or  marinera 
recover  on  the  policy  for  loss  arising  from     undoubtedly  within  tlie  poltcy.   If  a  ship 
a  cause  unconnected  with  tiie  fact  misrepre-     burnt  by  order  of  the  state  where  ahe  ~ 
sented.    So  if' it  be  made  without  knowing     pens  to  be,  to  prevent  infection,  this 

whether  it  be  true  or  false,  or  even  if  tlie  b«&  been  held  a  loss  withm  the  policy, 
penon  making  it  beUeve  it  to  be  true ;  but        If  a  ship  be  attacked  by  ^an  enemy,  and 

if  he  only  'give  it  as  his  beUef,  without  tlie  captain,  unable  to  defend  her,  leave  and 

knowing  the  contrary,  Jt  will  not  affect  the  set  fire  to  her  to  prevent  her  from  faUine 

contract.  Concealment  consists  in  a  fraodo-  into  the  enemy's  hands,  the  insurer  is  said 

lent  suppression  of  any  fact  or  circumstance'  to  be  liable. 

material  to  the  risk.    This,  Uke  every  other        Capture  Is  where  a  ship  ii  taken  by  aa 

fraud,  avoids  the  contract  ab  iaiifo,  upon  enemy  in  war,  or  by  way  of  reprisala,  or  by 

principlesof  natural  justice.    But  it  is  not  a  pirate.    Capture  may  be  with  aq  intent 

merely  on  the  ground  of  fraud  that  a  con-  to  possess  the  ship  and  cargo,  or  ooly  to 

cealment  avoids  the  contract ;  even  an  in-  seize  the  goods  on  board  as  contraband ; 

nocent  concealment  of  material  tacts  will  the  former  is  a  capture,  the  latter  only  aa 

avoid  the  policy.  arrest  or  detention.    Every  capture,  wbe- 

Sea-worthiiusi.  In  every  insurance,  whe-  (her  lawful  or  unUwful,  is  within  the  po- 

tlier  of  ship  or  goods,  tliere  is  an  implied  licy ;  provided  the  words  of  the  policy  be 

warrantry  of  the  sea- worthiness  of  the  ship,  sufficiently  comprehensive.    Where  the  sbip 

that  is  to  say,   that  she  shall  be    tight,  is  recaptured  before  abandonment,  it  is  a 

staunch,  and  strong,  properly  manned,  and  partial  loss ;  and  the  insurer  is  bound  to 

provided  vrith  all  nccessaiy  stores,  and  in  pay  the  salvage,  and  other  necesaiy  ex- 

every  other  respect  fit  for  the  voyage.  peoses  the  insured  may  have  incnired  to 

Dasiafumf  is  a  voluntary  departure,  with-  recover  his  property.    In  general,  wbere- 

ont  reasonable  cause,   from    the   regular  ever  a  ship  is  taken  by  tlie  enemy,  the  ia- 

course  of  tlie  voyage  insured.    From  tlie  sured  may  abandon  and  demand  as  for  a 

moment  this  happens  the  conti  act  becomes  total  loss ;  but  he  is  not  hound  to  abaudoa ; 

void.    The  course  of  the  voyage  does  not  if  he  do,  the  insurer,  in' case  of  le-captnie, 

mean  the  nearest  possible  way,  but  the  will  stand  in  his  place,  and  is  liable  for  aO 

usual  and   regular    course.     Accordingly  lair  charges  occasioned  by  the  captnre. 
stopping  at  certain  places  on  the  voyage  is        Loss  Inf  deienHan  tf  princes.  Sec*    There 

no  deviation,  if  it  be  customary  so  to  do ;  ii  an  o6vions  difference  between  tliis  and 

but  such  usage  can  only  be  supported  by  capture;  the  object  of  the  one  is  priae,  thai 

long  and  regular  practice.  of  the  other  detentioo,  with  a  design  to 

Loss,  is  either  total  or  partial.    The  term  restore  the  ship  or  good^  detained,  or  pay 
total  loss  means  not  only  the  total  destnic-.  the  value  to  the  owner:  and  though  neither 
tion  of,  but  also  such  damage  to  the  thmg  of  these  should  be  done,  still  it  mast  bt 
insured,  as  renders  it  of  little  or  no  value  to  considered  as  the  arrest  of  princes,  the  cha- 
the  insured,  although  it  may  specifically  racter  of  any  action  depending  on  the  origi- 
remain.    Thus,  a  loss  is  said  to  be  total,  if,  nal  design  with  which  it  was  done.     Ah 
in  consequence  of  the  misfortune  that  has  arrest  c/ princes  may  be  at  sea  as  well  as  in 
happened,  the  voyage  be  lost  or  not  worth  port,  if  it  done  from  public  necessity,  and 
pursuing,  and  the  projected  adventure  fina-  not  with  a  view  to  plunder, 
treted  i  or  if  the  value  of  what  is  saved  be  ^      Z^oss  by  biarairy.  Barratry  is  any  species 
less  than  the  freight,  dec.    A  partial  loss  is  of  fraud  coounitted  by  the  master  or  man- 
any  thing  short  of  a  total  loss;  such  losses  ners,  whereby  the  owners  sustain  an  injniy ; 
are  sometimes  styled  average  losses.  Losses  as  by  runnmg  away  with  the  ship,  witfDl^ 
by  perils  of  the  sea  are  generally  understood  carrying  her  out  of  her  course,  sinking  or 
to  be  such  accidents  or  misfortunes  as  pro*  deserting  her,  embetiling  the  cargo,  smog- 
eeed  from  sea  damage ;  that  is  to  say,  such  gling,  or  any  other  offence  whereby  the  ship 
aa  arise  from  stress  of  weather,   winds,  or  cargo  may  be  subjected  to  arrest,  deten- 
waves,  lightning,  tempests,  rocks,  sands,  tion,  loss,  or  forfeiture.    No  fault  of  the 
^e.  master  or  mariners  amounts  to  banatty, 
If  a  sliip  be  not  heard  offer  a  reasonable  unless  it  proceed  from  an  intention  to  de- 
time,  she  shall  be  presumed  to  have  fono-  fraud  the  owners ;  therefore  a  devatioD,  if 
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■ude  tfarongh  ignrnmce,  onikillblnett,  «r  SMpwrede  is  gcnenlly  a  total  Ims.  What 
any  motiTe  wluGh  if  not  fraodnlent,  althon^  fnj  be  tav«d  of  the  ihip  or  eai]go  is  lo  un- 
it will  avoid  the  policy,  does  not  amoiiBt  to  certain  that  tbe  law  cannot  distingniih  this 
banvtry.  from  the  loss  of  the  whole.  Bnt  a  mere 
JLoss  Af  mter^  emMbuHMi,  The  iroods  strsnding  of  the  ship  is  not  of  itself  a 
oo  board  are  in  proportion  to  their  respcc-  total  loss;  it  is  only  where  the  stimnding  it 
tiye  interests,  liable  to  contribute  towards  followed  by  shipwreck,  or  the  ship  is 
any  particalar  has  or  expense  incarred  for  otherwise  incapable  of  prosecuting  her 
the  geneial  safety  of  the  ship  or  cargo,  so  Toyage. 

that  the  particohur  loser  aftiy  not  be  a  Reium  tf  premiuM.  The  premlom  is  to 
greater  snfierer  than  the  other  owners  of  be  retnmed  in  all  ewes  where  the  contract 
the  goods.  Thus,  where  the  goods  of  a  par-  is  void  for  want  of  interest ;  which  may  be 
ticofaur  merchant  are  thrown  overboard  to  either  total,  as  where  the  insm^d  has  no- 
lighten  the  ship ;  where -the  roasts,  cables^  thmg  on  board  the  ship,  or  partial,  where  he 
anchors,  or  other  fiimitare  of  the  ship  are  has  some  interest,  but  not  to  the  amount  in 
cat  away,  or  destroyed,  for  the  safety  of  the  policy ;  and  it  is  a  general  mle,  that 
the  whole;  in  these,  and  similar  cases,  the  wherever  insurance  ii  made  through  mis- 
loss  is  the  proper  sulgect  of  a  general  con-  take,  mbinformation,  or  other  innocent 
tribiition,  and  ought  to  be  rateably  borne  cause,  without  interest,  or  for  more  than 
by  the  owners  i  the  ship,  freight,  and  the  real  faiterest,  there  shall  be  a  return  of 
cargo,  so  that  tbe  loss  amy  611  proportion-  premium. 

ably  on  all.  As  to  the  articles  liable  to  con-  On  a  wager  policy,  the  insured  cannot 
tribute,  the  rule  is,  that  the  ship,  freight,  recover  back  the  premium,  at  least  after 
and  every  tiling  remaining  of  the  cargo,  is  the  risk  is  run.    This  policy  is  void,  as  he- 
subject  to  this  charge ;  therefore,  money,  log  without  interest,  but  both  parties  being 
plate,  and  jewels,  are  as  much  liable  as  guilty  of  a  breach  of  the  statute  l90eo.  II. 
more  heavy  and  bulky  goods.     But  the  c  37,  the  rule,  that  where  both  parties  are 
persons  on  board,  their  wearing  appard,  equally  crimmal  the  possessor  has  the  ad- 
and  the  jeweb  lielonging  to  It,  ihall  not  vantage,  applies,  and  the  insured  cannot 
contribute;   neither  are  seamen's  wages  recover  back  tlie  prcromm. 
liable  to  contribute.  Insdrahcb  uptn  Ij^,  is  a  contract,  by 
Lmm  6y  expaue  ^  aaihtge.    At  eoaunon  which  the  underwriter  for  a  certMn  sum, 
law,  the  party  has  a  lien,  oo  evei^  thn^  proportioned  to  the  age,  health,  and  pro- 
saved,  tHi  payment  of  salvage ;  but  the  fession  of  the  penon  whose  life  is  the  object 
regulatioas  now  prmcipally  in  force  are  as-  of  the  msnrance,  engages  that  the  person 
certained  by  the  statutes  If  Anne,  c.  18,  shall  not  die  withm  the  time  Ihnited  m  the 
96.    Geo.  II.  c  19,  53.    Geo.  IIL  c  €6.  policy;  or,  if  he  do,  that  he,  the  under- 
Hie  ipsnred  need  not  in  his  action  declare  writer,  will  pay  a  sum  of  money  to  the  per- 
for  mlvage,  but  may  recover  under  a  decfai'^  son  in  whose  &vour  the  policy  k  grsntod : 
ration  for  the  loss  which  occasioned  it,  and  and  in  this,  as  well  as  in  marine  insoranceS| 
the^damage  which  the  goods  have  sustamed.  the  party  must  have  an  actu^  interest 
In  'case  of  neutral  ships  captured  by  the  Insdrahcb  sgaiasf  Jire,  b  a  contnct  by 
enemy,  and  retaken  by  Britbh  men-of-war,  which  tbe  insurer  undertakes,  in  considcra- 
or  privateers,  the  Court  of  Adnrfralty  has  a  tion  of  a  prerohnn,  to  indemnify  the  insured 
^discretwnary  power  of  adjusting  the  sal-  against  all  losses  which  he  may  sustain  fas 
vage.    Before  an  action  will  lie  for  a  has  hn  house  or  goods  by  means  of  fire,  withm 
by  payment  of  salvage,  tbe  aaiount  must  the  time  limited  ia  the  policy, 
be  sscertained  by  dedaon  of  the  Court  of  .  INTEGER,  ia  arithmetic,  a  whole 


Admirslty.  her,  m  contradistinctjon  to  a  fraction. 

AhndoimaU.  The  insured  may  abandon        INTEGRAL,  or  iaeigrmil,  hi  pUloMphy, 


inevery  case  where,  in  consequence  of  any     appellations  given  to  parts  of  bodies  which 
of  the  perils  insured  against,  the  voyage  b     are  of  a  similar  nature  with  the  whole :  thus 


bst,  or  not  worth  pursuing ;   where  the  filings  of  iron  have  the  same  nature 

filing  inmredb  so  damaged  as  to  be  of  little  properties  as  Imis  of  iron, 
or  00  value  to  the  owner,  where  the  salvage        INTEGRAL  oslcvlat.    See  CALCiiurt. 
ii  ianoderate,  where  what  b  saved  b  of        INTEGUMENTS,  hi  physiok>gy,deaotB 

lefs  vahie  than  the  freight,  or  where  further  the  common  coverings  which   invest  tha 


eipeaK  is  necessary,  and  the  insurer  will     body,  as  the  cutis,  &c.    Tbe 
USt  oadertake  to  pay  that  expense,  Uc  guments  are  the  skin,  with  the  fot 
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Ittlar  membfane  adhering  to  it.    The  tenn  party,  and  can  skUfiilly  ttmYmam  alfeetctf 

integomeDt  U  also  extended  to  the  parti-  loyalty  witii  secret  diaaffectiott. 

cnla^  membranes  which  invest  ceitain  parts  There  is  not,  however.  In  homao  m 

of  the  body,  as  the  coats  or  tmiics  of  the  perhaps  a  more  insidious,  or  a  more 

eye.  geroos  grbund  to  tread  on,  than  tfant  oT 

INTEIXIGENCE,  hi  a  military  sense,  cret  mtelligence;  nor  are  the  fiMoltaen   «f 

may  be  varioojily  applied,  and  of  conrse  has  the  mind  eter  so  much  pot  to  the  test  an 

diflferent  significations.    No  general  can  be  when  it  is  necessary  to  listen  to  tbe  rcpMt 

said  to  be  in  any  degree  qualified  for  the  of  an  jndividani,  who,  whilst  he  is  bet  laying 

important  situation  which  he  holds,  unless,  one  side,  may  be  equally  disposed  to  dape 

like  an  able  minister  of  state,  he  be  con-  the  other.  A  wise  goieral  will  cboaeqaoitlr 

stantly  prepared  with  the  requisite  means  hear  every  thing,  and  say  Dothing;  and  a 

to  obtain  the  best  intelligence  respecting  wiseman,  let  his  secret  wishes  be  what  tiwj 

the  movements  and  the  designs  of  the  ene-  may,  will  warily  consider,  whether  tbe  per- 

my  he  is  to  oppose.    On  the  other  hand,  it  son  who  insmuates  to  him  even  tbe  poamfai- 

is  not  possible  to  conceive  a  greater  crime  lity  of  a  plot,  does  not  at  that  instant  cm- 

than  that  of  affording  intelligence  to  an  deavour  to  get  hito  his  confidence  Ibr  the 

enemy,  and  thereby  bringing  about  the  sole  purpose  of  acting  contrary  to  hia  sap> 

overthrow  and  destruction  of  a  whole  army,  posed  views,  and  of  betrayuig  the  man  wkm 

A  French  military  vrriter  makes  the  follow-  has  unfolded  other  schemes.    It  is  ccrteialy 

ing  observations  respecting  the  latter  species  justifiable  policy,  either  in  the  goveraor  of 

of  intelligence,  which  he  classes  under  two  a  town,  or  in  a  general,  to  affect  to  give  infs 

specific   heads.    He  justly  remarks,  that  the  views  of  any  man  or  party  of  meawiicMa 

fo  hold  correspondence,  or  to  be  in  intelli-  he  has  cause  to  suspect,  and  whose  oltiBBate 

gence  with  an  enemy,  is  not  only  to  betray  object  he  is  determined  to  defeat.    Bol  be 

your  king,  but  likewise  your  country.    Ar-  should  be  equally  cautious  how  be  Ustesm  to 

mies  and  fortified  places  are  almost  always  the  communications  of  spies  or  ialbnacsx. 

surprised  and  taken  by  means  of  a  secret  The  veil  of  honesty  is  often  assumed  to  ei^ 

intelligence  which  the  enemy  keeps  up  with  ver  a  deep-laid  scheme  of  villainy ;  and  ap- 

domestic  traitors,  acting  in  conjunction  with  parent  candour  is  the  surest  patii  to  an- 

commissioned  spies  and  delegated  hirelings,  guarded  confidence.    When  villains  volaa- 

A  garrison  town  may  be  taken  by  sur-  tarily  unfold  themselves  in.  such  a  nouBKr 

prise,  under  the  influence  of  secret  intelli-  as  to  convmce  an  able  and  penetratiBg  of> 

gence,  in  two  different  ways.    The  one  is  ficer  that  their  treachery  can  be  depended 

when  the  assailant,  to  whom  the  place  has  upon,  much  blood  may  be  spared  by  mak- 

'been  surrendered,  is  not  bound  to  join  his  ing  a  proper  use  of  their  intelligence.   Ibis 


forces  to  those  troops  by  whom  he  has  been  axiom  has  prevailed  in  every  dviliaed 

admitted ;  the  other,  when  it  is  decessary  try;   and  should  be  wcU  attended  to  by 

that  an  assault  should  be  made  by  openly  thinking  men:    For  when  a  battle  has  beea 

stormuig,  by  throwing  shells  and  by  petards,  gained,  it  avails  little  to  ask  whether  the 

or  by  stratagem.    The  first  species  of  intel-  enemy  owed  his  success  to  force  or  trca- 

ligence  may  be  held  with  a  governor  who  cheryp    No  treachery,  however,  isadlBin- 

has  influence  enough  to  direct  the  will  and  sible,  or  should  be  sanctioned  by  belUgereMt 

actions  of  the  garrison;  witli  a  garrison  powers,  which  militates  against  those  laws 

which  is  indisposed  towards  the  governor  of  nations  which  are  founded  upon  the  wne 

and  tlie  ofllcers  that  command  the  troops ;  basis  of  humanity.    Private  assassinatioa, 

with  the  inhabitants  who  have  underbUcen  the  use  of  poison,  or  the  disregard  of  pa- 

to  defend  a  place  where  no  garrison  is  sta-  roles  of  honour,  must  be  geaeraliy  repro- 

tioned ;  and,  lastly,  with  the  prevailing  fii'c-  bated ;  and  whatever  general  obtaias  his 

tion,  where  there  are  two  parties  that  go-  ends  hf  any  of  these  dark  means,  his  name 

vei  n  in  a  free  town.    The  other  species  of  should  be  stamped  with  infomy,  and  he  him- 

intelligence  may  be  practised  with  a  gover-  self  be  exposed  to  all  the  tnelancholy  eaaa- 

nor  who  either  wants  power,  or  is-afraid  to  alties  of  retaUation.    See  Janics^  Military 

tamper  with  the  fidelity  of  tlie  garrison;  Dictionary. 

witli  someparticiilar officer,seijeants,orsol.       INTENSITY,  in  physics,  is  the  degree 

diers;  with  the  body  of  mhabitants,  who  er  rate  of  power  or  energy  of  any  quality, 

think  differently  from  the  armed  force  that  as  of  heat  and  cold.    The  intesntty  of  qaa- 

overawfs  them ;  or  With  active  and  shrewd  lities,  as  gravity,  light,  heat,  &c  vary  in  the 

individuals,  who  hava  access  to  the  ruling  reciprocal  ratio  of  the  squaiei  of  tbe  dis- 
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taneet  from  the  centre  of  tbe  radittiiig  rate  to  6  per  cent,  which  soon  after  thd  r^ 

quality.  storation  was  confirmed  by  If  th  Charles  IL 

.    INTERCALARYy  in  chronology,  an  ap-  c.  19.    Tbe  last  act  of  parliament  for  rej^- 

peOation  given  to  tbe  odd  dty  inserted  m  bating  tbe  interest  of  money  was  IStfa  Anne, 

leap-year ;  which  was  so  called  from  cols,  st  f .  c.  id,  by  which  it  was  fixed  at  5  per 

eglore,  to  proclaim,  it  being  proclaimed  by  cent  per  annum:  These  difierent  statatary 

the  priests  with  alondvoice.    See  Bissbx-  regulations  seem  to  have  been  made  with 

TILS.  great  propriety,  as  they  followed  the  mar- 

INTERCEPTED  cri«,  in  conic  sections,  ket  rate  of  interest ;  and  shice  the  time  o^ 

the  same  with  absciMCb    See  Abscissb.  Queen  Anne,  5  per  cent  appears  to  have 

INTERDICT,  an  ecclesiastical  censure,  been  rather  above  than  below  the  market 

by  which  the  CImrch  of  Rome  forbids  the  rate.    Before  the  American  war,  govern- 

performance  of  divine  service  in  a  kingdom,  ment  borrovred  at  little  more  Ifaan  5  per 

province,  town,  Stc,  This  censure  has  been  cent. ;  and  about  the  year  1792  good  bills 

frequently  executed  in  Fiance,  Italy,  and  were  readily  disconnted  at  4  per  cent. 

Germany ;  and  in  the  year  1170,   Pope  The  legal  rate  of  mterest  in  France  was 

Alexander  HI.  pot  all  Enghmd  under  an  not  always  regulated  by  tbe  market  rate, 

interdict,  forbidding  the  clergy  to  perform  In  1601  Henry  IV.  issued  an  edict  for  re- 

anv  part  of  divine  servicey  except  baptizing  ducing  die  interest  of  money  in  that  king- 

i>f*infonti,  taldng  confessions,  and  giving  dom  to  6^  per  cent }  but  the  current  rate 

absolution  to  dying  penitents.     But  this  afterwards  rose  above  this  limit.    In  17S0 

censure  being  liable  to  the  ill  coiMcquences  interest  was  reduced  from  the  twentieth  to 

pf  promoting  libertinism  and  a  neglect  of  tbe  fiftieth  penny,  or  from  5  to  2  percent, 

religion,   the  succeeding  popes  have  very  In  1724  it  was  raised  to  the  thirtieth  penny, 

seldom  made  090  of  it  or  to  3)  per  rent    In  1725  it  was  again 

INTEREST,  an  aUowanoe  or  coropensa-  raised  to  the  twentieth  penny,  or  to  5  per 
tion  for  foe  loan  or  use  of  a  sum  of  money  cent  In'1766  it  was  reduced  to  the  twenty- 
for  a  certain  time,  according  to  a  fixed  rate  fifth  penny,  or  to  4  per  cent ;  but  a  few 
or  proportion.  The  rate  of  interest  varies  years  after  it  was  raised  again  to  the  old 
in  diffisrent  countries,  and  at  difierent  times,  rate  of  5  per  cent  The  supposed  purpose 
according  to'  the  scarcity  or  plenty  of  mo-  of  many  of  these  violent  reductions  of  in« 
iiey,  and  the  security  of  lending ;  in  most  terest  was  to  prepare  the  way  for  reducing 
commercial  states  it  has  been  thought  oe-  that  of  the  public  debti;  a  measure  which, 
cessaiy  to  establish  by  law  a  fixed  rate  of  when  it  is  not  justified  by  a  previous  fiUl  in 
interest  for  the  use  of  money :  this  restric-  the  current  rate  of  interest  is  nothing  better 
tion,  however,  must  neariy  correspond  with  than  defrauding  the  public  creditors, 
the  current  rate  of  interest,  that  is,  the  rate  In  HoUand,  previously  to  the  revolution, 
at  vrhich  money  can  be  readily  borrowed  on  foe  government  frequently  borrowed  at  2 
good  security ;  for  if  it  be  attempted  to  re-  per  cent,  and  private  persons  of  good 
(doce  by  law  the  common  rata  of  mterest  be-  credit  at  S  per  cent,  lliis  lowness  of  in- 
low  the  lowest  ordinary  market  rate^  foe  re-  terest  inidaced  many  of  foe  Dutch  to  invest 
striction  will  be  generally  evaded,as  under  all  their  property  in  foe  French  and  English 
such  attemptsit  has hifoertojnvariably  been,  fonds.    In  the  United  States  of  America 

By  37fo  Henry  VIII.  cap.  9,  all  interest  the  lawful  rate  of  interest  is.  6  per  cent  in 

above  10  per  cent  was  declared  unhiwfii] :  most  of  foe  states;  in  a  few  it  is  7  per  cent ; 

before  that  time  higher  rates  had  usually  and  in  one  it  is  only  5  per  cent   In  Greece 

been  taken.    In  foe  reign  of  Edward  VI.  foe  mean  rate  of  interest  is  20  per  cent, 

religious  zeal  prohibited  all  interest  for  mo-  and  in  foe  ofoer  parts  of  Turkey  nearly 

^y;  but  foe  prohibition,  like  all  ofoers  of  foe  foe  same;  in  Persia  25  per  cent;  and  in 

same  kind,  is  said  to  have  produced  no  ef-  the  Mogul  empire  30  per  cent    In  Benga* 

feet,  and  probably  rafoer  increased  foan  and  tlie  ofoer  British  possessions  in  India, 

(^minished  foe  evil  of  usury.    Tbe  statute  the  interest  b  generally  from  8  to  12  per 

of  Henry  VIII.  was  revived  by  tbe  13fo  cent  on  government  security,  but  individu- 

Ehsabefo,  cap.  8,  and  10  per  cent  cuntinu-  als  are  fteqnently  obliged  to  pay  a  much 

ed  to  be  the  legal  rate  of  interest  till  foe  higher  rate.    In  these  countries  foere  is  no 

Slst  of  James  I.  when  it  was  restricted  to  fixed  rate  of  interest,  and  foe  usual  high 

8  per  cent.    In  1651,  the  rate  of  interest  in  rate  arises  chiefiy  from  foe  insecurity  of 

several  ofoer  countries  being  lower  foan  in  lending. 

England,  tbe  parliament  reduced  foe  legal  Interest  is  generaOy  payable  yearly,  half- 

Rr  2 


INTEREST. 

yearly,  or  qntrterly,  and  ii  distiiigiinhed  in-  to  in  1808  yean,  if  put  ovt  to  iniereat  at 

to  smpk  interui  and  ampomid  nUerett;  the  5  per  cent,  per  annum  ? 

former  being  merely  the  compeouition  paid  Maltiply  .004166  by  1808  and  hy  ^03p 

for  the  use  of  a  capital,  at  a  certain  fixed  the  product  b  .376666,  wUidi  added 

rate  for  a  year,  and  a  proportionatdy  greater  to  the  princtpal,  gives  .380639  = 

or  less  sum  for  a  greater  or  less  time ;  while  7#.  7^, 

in  the  latter  the  mterest  which  becomes  due  j^  ^^  ygff^^  ,„„  ^^  amount  to  lOOt.  ia 

in  the  first  year,  or  other  interval,  is  added  ^^^  y^^^  ^j  ^  p^,  ^^^  ^^  „„,^  ^ 

to  the  principal,  and  thus  foims  a  new  capi-  Multiply  7  by  ,04  and  add  1, 

talon  which  the  mterest  ofthe  second  year  „^^,  ^  ^3     jj^^^  ^^^    |^ 

is  to  be  computed ;  and  thus  tibe  <»pita^,  and  ^^  ^^    ^^^^  ^  ^g^^-  _ 

consequently  the  amoaut  of  mterest,  are^  ^^^  9$.  6d, 

continually  increasing.  Simple  interest  only  t..!^/.**              * 

is  lawfiil^  loans  between  hiditidmds,  and  .^'-^j  At  what  rate  per  ccmt  per 

in  discounting  notes  or  bilb  of  exchange ;  ^^l  ^^  f  7""*  *«  ^^  ^^  ""  ^ 

but  in  the  granting  or  purchasing  of  annui-  ^*  """Pj®  mterest  ? 

ties,  either  for  terms  of  yeara  or  for  lives,  Subtract  lOOl.  from  1451.  lOt.  the 

or  of  leases,  or  reversions,  it  is  usual  toaU  mainder  u  45i.  10#.  which  drridcd 

low  the  purchaser  compound  interest  for  ^7  ^  product  of  the  principal 

his  money,unle8Sthere  is  a  particular  agree-  ^«>  or  700,  gives  .065=^ 

ment  to  the  contrary.  cent, 

Imtbrbst,  dmpU.    If  51.  is  the  interest  Ex,  4.  In  what  time  will  1252.  amoant  te 

,   .                 5           ^.    .    ^u    -  fl 21. 10».  at  simple  interest  of  5  per 

.«f  1002.  for  a  year,  ~,  or  .Oa,  u  the  m-  ^^  ^^^^^^^  p       •'                         ^ 

terest  of  12.  for  the  same  term:  for,  as  Subtract  If 52.  firomflt2.  10».tfae 

-^    f'    ^      5       T  ^»  A—  ♦!»«  :««>*^«  «r  ftiainder  b  872. 10».  which  divided  by 

100:5::l:~.    Let  then  the  wtere.t  of  ^  ^^^^^   of  the  priodpd  Ji 

12.  for  one  year  =rr;  the  principal  :=p;  the  ^  rate,  or  6.S5  gives  the  answer  14 

time  =  f ;  the  amount  in  the  said  time,  els*  years. 

principal  and  interest  =r  a.    Then  r  being  Tables  of  shnple  mterest  are  easily  com- 
the  interest  of  12.  for  one  year,  the  interest  p^tcd,  and  many  such  have  been  pubUshed. 
of  12.  for  two  years  will  be  S  r;  for  three  but  those  only  are  of  much  utiUty  which 
years,  3  r ;  and  for  any  number  of  years,  t  r.  ,1,^^  readily  the  mterest  of  any  sum  for  any 
Now  as  one  pound  b  to  its  interest,  so  b  number  of  days.    Such  a  table  b  unavoid- 
any  given  principal  to  its  interest,  or  Mj  very  extensive,  and  forms  of  itKlf  a 
As  1 :  *  r  ::  p  :  p*r=  interest  of  p.  '  tluck  volume  ;  it  cannot  therefore  be  ni- 
Then  the  principal  being  added  to  its  inte*  gerted  in  a  worlt  of  thb  nature,  but  that 
rest,  their  sum  wiU  be  =  a,  the  amount  re-  ^hich  follows  will  answer  all  usefid  par- 
quired ;  which  gives  the  foUowing  theorems  poses  to  those  who  are  acquainted  with  de- 
fer answering  all  questions  rebtmg  to  shnple  cimal  arithmetic    Such  as  prefer  a  table 
interest,  riz.  expressed  in  pounds,  shilUngBf  and  pcnee^ 
If  principal,  time,  and  rate,  are  given  to  are  referred  to  the  interest  tables  published 
find  the  amount     .  l,y  Mr.  John  Thomson  of  Edmbnrgb,  Mr. 
Theo.  1.    ptr+p=ziL  Joseph  Kmg  of  Liverpool,  and  particuhrly 
If  the  amount,  time,  and  rale  are  given,  to  the  improved  interest  tables  of  Mr.  Wfl. 
to  find  the  principal  P  liam  Reed,  which  shew  at  One  inference  die 
Theo.  f .       *[     =  «  interest  at  5  per  cent,  of  all  sums  at  tha 
'  ''•+1  dates  that  usually  occur  in  business. 
If  the  principal,  amount,  and  time,  are  The  interest  of  any  sum  for  one  dsy,  b 
given  to  find  the  rate?  fomid  by  dividing  die  annual  interest  hy 

g — p 365 ;  thus,  at  5  per  cent  the  interest  of  ll 

Theo.  3.  -jp  — r  for  one  day  b 00013699 

,_...,             *       J     *       -^  which  multiplied  by  2  gives  the 

If  the  principal,  amomit,  and  imte,  are  ^^^^  ^^^  ,  ^  J^ ^^^^ 

given  to  find  the  Ume  ?  ^^  3 3  ^^y, ^^^^ 

Theo.  4.  ? fszt  by  4 4 O005479S 

^  and  by  proceeding  in  thb  manned,  tbe  ftU 

Jix.  )L,  What  sum  will  oBt  penny  amount  lowing  table  b  easily  fi>rmed. 

» 
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TABLE, 

the  Siapte  InterHl  of  One  Poond  for  aoj  Nnmber  of  Dayty  «t  5  per  Cent 

per  Auniun* 


D«ijr». 

Viuoant. 

Day*. 

AmMBt 

Dm  J*. 

AnsttaL 

Daji. 

Abowbl 

1 

•0001369 

17 

•0036986 

53 

.0071601 

78 

.0106849 

t 

.000^39 

18 

.0038356 

54 

.0073971 

79 

.0108119 

,  3 

.0004109 

19 

.0039716 

55 

.0075341 

80 

.0109589 

4 

.0005479 

30 

.0041095 

56 

.0076711 

81 

.0110958 

5 

.0006849 

31 

.0041465 

57 

.0078081 

81 

.0111318 

6 

.0008«19 

31 

.0043835 

58 

.0079451 

83 

.0113698 

r 

^0009589 

33 

.0045105 

59 

.0000811 

84 

.0115068 

8 

UX>10958 

34 

.0046575 

60 

.0061191 

85 

.0116438 

9 

.001^18 

35 

.0047945 

61 

.0083561 

86 

.0117808 

10 

.001.1698 

36 

:0049S15 

61 

.0081931 

87 

.0119178 

11 

.0015068 

37 

.0050684 

63 

.0086301 

88 

.0110547 

If 

•0016438 

38 

.0051054 

64 

.0087671 

89 

.0111917 

15 

.0017808 

39 

.0053414 

65 

.0089041 

90 

.0113187 

14 

.0019178 

40 

.0054794 

66 

.0090411 

91 

.U114657 

15 

.00^0547 

41 

.0056164 

6? 

.0091780 

91 

.0116017 

16 

.0011917 

41 

.0057534 

68 

.0093150 

93 

.0117397 

17 

.00«St87 

43 

.0058904 

69 

.0094510 

94 

.0118767 

18 

.00«4657 

44 

•0060174 

70 

.0095890 

95 

.0130137 

19 

.00^60f7 

45 

.0061643 

71 

.0097160 

96 

.0131506 

SO 

.00:^7397 

46 

.0063013 

71 

.0098630 

97 

.0131876 

tl 

.0018767 

47 

.0064383 

73 

.0100000 

98 

.0134146 

tf 

.OOS0157 

48 

.0065753 

74 

.010i:i69 

99 

.0135616 

S3 

.0031506 

49 

.0067113 

75 

.0101739 

100 

.0136986 

94 

.003<f876 

50 

.0068493 

76 

.0104109 

100 

.0173971 

t5 

.0034146 

51 

.0069863 

77 

.0105479 

800 

.04109.58  1 

S6 

.0035616 

51 

.0071131 

1 

£r.  1.  What  k  the  interest  of  1501.  for  63 

.0066301  X  t50  s=  11.  3f.  1  Jil. 

The  intereft  fie  any  nember  of  dayt  not 

specified  in  the  tsble,  mey  be  eesily  foond 

IqrMidingtwoof  theanmbeneontained  in  it 

Ex.  t.  What  is  the  interest  of  1151.  for 

tS7da3rs? 

The  faitefest  of  it  lor  100  days  is 
.0173971,  and  for  37  days  .0050684, 
which  added  together  hhUlo  .0314656; 
lucieiorcy 

•0314656  X  Il5  35  3tl4t.8d.ssthe 
Interest  required. 
By  the  act  of  11  Anne,  no  perMu  is  to 
take  lor  the  loan  ot  money,  above  5t  ibr  the 
interest  of  loot  Ibraycar;  and  ail  note% 
hond^  or  other  eontiacts,  nnde  for  money 
at  a  grsater  rate  of  interest,  are  tol>e  void, 
and  the  oflender  to  forfeit  treble  the  vafaw. 
ImnstTy  niifiaarf,  iS|  altowfag  into* 
rest  open  faitersst,  or,  addi^i  the  intereit  m 
H  becoates  dne  to  its  principal,  and  ooMider* 
lig  the  whole  as  a  new  principal  b«uii«  In- 
terest at  the  same  rate  as  before.  Let  r  now 
wpteseot  the  amiant  of  one  ponndinono 


year,  that  is,  principal  and  interest;  letn:B 

the  number  of  years ;  p  s=  the  prindpol ; 

«  =  tbe  anwont    Then, 

l:r::r  zHtheaoMNintof Itialyears 

1 :  r : :  H :  r*  the  amount  of  W.  in  3  yeaiB 

1 :  r : :  r* :  r*  the  amount  of  It  in  4  yeaity 

dM. 

Whence  it  appeals,  that  r  nwed  to  tho 
power  whoie  exponent  is  the  given  number 
of  yeaiB,  or  r«,  willbe  tho  amonntof  It  in 
those  years;  and  as 

It  :r«:  :p:« 
ftom  which  the  IbOowh*  theorems  are  en* 
sily  deduced,  eis.  if  the  prindpul,  tian,  and 
late  of  faitersst  are  ftsen,  to  find  tho 

Ibeo.l.  p  X  r*=:o 
If  the  amount,  time,  and  lata  are  giveny  to 
find  the  prmcipal? 

Theo.l.  pssp 

^     If  the  principal,  amount,  and  tfana  aia 
given  to  find  the  late  ^ 


Then.  3k 


F**^ 
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If  the  priDcipi],  amount)  and  rate  are 
given,  to  find  the  time  ? 

^-=  f*.  therefore  -  beingdi- 
P  P 

Tbeo.  4.  <  vided  by  r  till  nothing-  re- 

I  mains,  the  number  of  divi> 
v^Tisions  will  be  m.  ^ 
It  seldom  happens,  however,  that  it  is  ne- 
cessaryto  work  questions  rehitive  to  com- 
pound interest  by  these  rules,  as  very  ex- 
tensive and  accurate  tables  have  been  pub- 
lished by  Mr.  John  Smart  and  others,  which 
save  much  bbour  in  such  calculations,  and 
are  therefore  generally  resorted  to  in  prac- 
tice. Hie  principles  on  which  such  tables 
are  formed  will  appear  from  what  has  been 
already  said :  thus,  the  nnmbers  in  a  table 


shewing  the  amount  of  11.  in  any 
number  of  years,  are  merely  the 
II.  increased  by  its  interest  for  a  y 
is,  r,  r>,  r',  r*,  Ace.  and  the  nambera 
tained  in  a  table  of  the  present  val 
to  be  received  at  the  end  of  a  givep 
of  years,  are  IL  discounted  for  those 
or  U  divided  by  the  powen  of  r, 
1111, 

Tables  of  this  kind  being  nsmlly 
fined  to  six  or  eight  places  of  dectsaalBy 
cessarily  give  the  amount  beyond 
three  or  four  years  someirkiat  lesa 
true  amount,  but  the  difierence  is 
as  to  be  of  no  importance  in  the 
to  which  they  are  usually  applied. 


oTlL 


TABLE  I. 

Shewing  the  Sum  to  which  l2.  Principal  will  increase  at  5  per  Cent  Compound  Inta* 
rest,  in  any  Number  of  Years  not  exceeding  a  Hundred. 


Yciin 

Amouttt. 

Years. 

Amount. 

Yews. 

.  Amount. 

Yewi. 

Amount. 

1 

1.05 

26 

3.555672 

51 

12.040769 

Z6 

4a774S20 

2 

1.1025 

27 

3.733456 

52 

12i.642808 

77 

42.813036 

3 

1.157625 

28 

3.920129 

53 

13.274948 

78 

44.953688 

4 

1.215506 

29 

4.116135 

54 

13.938696 

79 

47.201372 

5 

1.276*81 

30 

4.321942 

55 

14.635630 

80 

49.561441 

6 

1.340095 

31 

4..'>38039 

56 

15.367412 

81 

52.039513 

7 

1.407100 

32 

4.764941 

57 

16.135783 

82 

54.641488 

8 

1.477455 

33 

5.003188 

58 

16.942572 

83 

.57.373563 

9 

1.551328 

34 

5.253347 

59 

17789700 

84 

60.242241 

10 

1.628894 

Sb 

5.516015 

60 

18.679ia5 

85 

63.254353 

n 

i.710339 

36 

5.79  L816 

61 

19.613145 

86 

66.417071 

n 

1.795866 

37 

6.081406 

62 

20.593802 

87 

69.737924 

13 

1.885649 

38 

6.385477 

63 

21.623492 

88 

73224820 

14 

1.979931 

.  39 

6.704751 

64 

22.704667 

89 

76.886061 

15 

2.078928 

40 

7.039988 

65 

23.839900 

90 

80.730365 

16 

2.182874 

41 

7.391988 

66 

25.031895 

91 

84.766883 

17 

2.292018 

42 

7.761587 

67 

26.283490 

92 

89.005227 

18 

2.406619 

43 

8.149666 

68 

27.597664 

93 

93.455488 

19 

2.526950 

44 

8.557150 

69 

2a977548 

94 

98.128263 

20 

2.653297 

45 

8.985007 

70 

30.426425 

95 

103.034676 

tx 

2.785962 

46 

9.434258 

71 

31.947746 

96 

108.186410 

2« 

2.925260 

47 

9.905971 

72 

33.545134 

'  97 

113.595730 

23 

3.071523 

48 

10.401209 

73 

35.222390 

98 

119.275517 

24 

3,225099 

49 

10.921333 

74 

36.983510 

99 

125.239293 

" 

3.386354 

50 

11.467399 

75 

38.832685 

100 

131.501257 

Ejf.  1.  What  sum  will  50D/.  increase  to  in 
21  yean,  if  improved  at  5  per  cent  com- 
pound interest  ? 

500  X  2.785962  =:  1392^  19«.  7^. 
Ex.  2.  What  snin,  if  improved  at  5  per 
cent  compound  interest  will  accnmnlateto 
a  million  in  .50  yean? 
1000000 


11.467399 


=  87203/.  14s.  84^. 


The  increase  of  an  ananity,  if  Ibrbomefor 
a  given  tnne,  may  be  found  by  thfa  table 
in  the  same  manner  as  the  amount  of  a 
given  sura,  for  as  each  payment  of  the  an- 
nuity will  become  due  at  an  equal  dirtance 
from  the  time  in  which  it  would  have  been 
due,  the  amount  of  the  tint  payment  mat 
give  that  of  each  of  the  succeeding  onei. 

Ex,  3.  A  person  being  entitled  to  sn  sn* 


INTEREST. 

noity  of  50  goineu  per  anmuDy  if  willing    lowed  an  e^tilent  aimaity.    What  most 

that  tlie  aame  shall  not  comnience  till  after     this  annnitj  be  P 

the  evpiimtion  of  6  yean  on  being  then  al-  52.5  x  1.340095  =5  70L  7s.  Id* 


TABLE  II. 


Shewing  the  present  Value  of  ll.  to  be  received  at  the  end  of  any  Number  of  Years 
not  exceeding  a  Hnndred,  discoonting  at  the  rate  of  5  per  Cent  Compoond  Interest. 


Years. 

Value. 

Tears. 

Value. 

Yevs. 

Value. 

Years. 

V^ue. 

1 

.952381 

26 

.281241 

61 

•083051 

76 

/)24525 

f 

.907029 

iT 

.267848 

52 

.079096 

77 

.023357 
.022245 

5 

.863868 

28 

.255094 

53 

.^75330 

78 

4 

.8^2702 

1  ^ 

.242946 

54 

.071743 

79 

•021186 

5 

.7A3526 

'  30 

.231377 

55 

.068326 

80 

.020177 

6 

.746215 

31 

.220359 

56 

.065073 

81 

.01,9216 

7 

.710681 

32 

.209866 

57 

.061974 

82 

.018301 

8 

.676830 

33 

vl  99873 

58 

.059023 

83 

.017430 

9 

.644609 

34 

.190355 

59 

.056212 

84 

.016600 

10 

.613913 

35 

.181290 

60^ 

.053536 

85 

.015809 

11 

.584679 

36 

.172657 

61 

.050986 

86 

.015056 

12 

.556837 

37 

.164436 

62 

.04a558 

87 

.014339 

IS 

.530321 

38 

.156605 

63 

.046246 

88 

.013657 

14 

.505068 

39 

.149148 

64 

.044044 

89 

.013006 

15 

.481017 

40 

.142046 

65 

.041946 

90 

.012387 

16 

.458112 

41 

.135282 

€6 

.039949 

91 

.011797 

17 

.436297 

42 

.128840 

67 

.038047 

9S 

.011235 

18 

.415521 

43 

.122704 

68 

*  .036235 

93 

.01()7(K> 

19 

.395734 

44 

.116861 

69 

.034509 

94 

.010191 

to 

.376889 

45 

.111297 

70 

.032866 

95 

.009705 

SI 

.358942 

46 

.105997 

71 

.031301 

96 

.009243 

n 

.341850 

47 

.100949 

7^ 

.029811 

97 

.008803 

23 

.325571 

48 

.096142 

73 

.028391 

98 

.008384 

24 

.310068 

49 

.091564 

74 

.027039 

99 

.007985 

25 

.295303 

50 

.087204 

75 

.025752 

100 

.(107604 

Ex.  1.  A  penon  is  entitled  to  receive 
lOOOl.  at  the  end  of  seven  years  from  the 
present  thne;  what  som  paid  him  imme- 
diately would  be  equivalent  thereto  ? 
1000  X  .710681  =  7101.  13«.7Vi. 

Ex.  2.   What  is  the  present  worth  of 
222<.  10s.  payable  15  years  hence  ? 
222.5  X  .481017  =  107(.  Os.6^ 

Ex,  3.  What  is  the  present  value  of 
13921. 19s.  Td.  to  be  received  at  the  expira- 
tion of  9i  yean? 

1392.98  X  .358942  =  500/. 

TMtB  shewing  the  present  value  or 
amount  of  amioal  payments  at  compound 
interest  are  given  under  the  articles  An- 
Mumssand  Lbasbs. 

It  is  not  legal  to  lend  money  at  compound 
iaterest  but  in  granting  or  purchasing  an- 
noities  either  for  lives  or  for  terms  of  years, 
it  is  always  usual  to  compute  their  falue  at 
compound  interest  i  this  is  particularly  the 


case  with  respect  to  sums  of  money  which 
are  not  receivable  till  some  future  period. 
See  Rbversioms. 

Intbrbst,  in  law,  is  usually  taken  for  a 
term,  or  chattel  real,  and  more  particularly 
for  a  future  term. 

Intbrest  of  money,  is  the  premium  paid 
for  the  use  of  a  sum,  and  is  by  law,  in  this 
oountiy,  limited  strictly  to  five  per  cent 
per  annum.    See  Usury. 

Where  an  estate  is  devised  for  payment 
of  debts,  chancery  will  not  aUow  interest 
for  book  debts.  In  case  of  a  vested  legacy, 
due  inunediately,  and  charged  on  land,  or 
money  ui  the  fiuids,  wbidi  yield  an  imme- 
diate profit,  interest  sh'^U  be  payable  there- 
on from  testator's  death;  but  if  Charged 
ouly  on  the  personal  estate,  which  cannot 
be  innnediately  got  in,  it  shall  carry  interest 
only  from  the  end  of  tli^year  after  the 
death  of  the  testator.  Where  famds  are 
charged  with  payment  of  a  sum  in  gross,* 


INT  INT 

llwym  also  dMBgeaUe  in  eqnitgrwitt  pay*  ■nothcr.   Tliai»  we  aj,  ttet 

jnent  of  interest  for  sach  ram.  iotenectioii  of  two  planes  i»   i 

INTERJECTION,  in  grammar,  an  in-  He  ceotreof  aciide,  or  conic 

decltnable  part  of  speech,  signifying  some  is  in  the  intenection  of  two 

passion  or  emotion  of  the  mind.    As  the  the  central  point  of  a  qnadraiisie 

greatest  part  of  the  expressions  nsed  on  tersection  of  two  diagonab. 

theseoccasions  are  taken  from  nature  alone,  INTERVAL,  in  mmtc,  tbe 

the  real  interjections,  in  most  langoages,  between  two  sonndi,  in  respect 

are  monosyUables ;  and  as  all  nations  agree  and  grave ;  or  that  imaginary 

in  these  natural  passions,  sp  do  they  agree  nated  by  two  sounds,  cUffering;  in 

in  the  signs  and  indications  of  them,  as  of  or  gravity. 

love,  mirtli,  &c.    See  Grammar.  When  two  or  more  sounds  ate 

INTERLOCUTORY  Judgmenti,  in  law,  in  this  relation,  they  are  either  equml  or 

are  such  as  are  given  ih  the  middle  of  a  equal  in  the  degree  of  time :  aiKdi  an 

cause,  upon  some  plea,  proceeding,  or  de-  eiiual  are  called  nnuions,  with  regard!  as 

ftultf  which  is  only  intermediate,  and  does  each  other,  as  having  one  Imie ;  the  •rher, 

not  finally  determine  or  complete  the  suit.  being  at  a  distance  from  each  otber,  can" 

INTERLUDE,    an  entertainment  ex-  stitute  what  we  call  an  interval  in  aBosic  ; 

hibited  on  the  theatre  between  the  acts  of  which  is  properly  the  distance  in  tisne  be- 

a  play,  to  amuse  the  spectators  while  the  tween  two  sounds.    Intervals  are   di 

acton  take  breath  and  shift  their  dress,  or  guished  into  simple  and  oompoond.    A 

to  give  time  of  changing  the  scenes  and  de-  pie  interval  js  without  parts  or  divisaoim. 

corations.  Such  are  the  octave,  and  aU  that  are  wittaa 

INTERMEDIATES,  in  chemistry,   a  it;  as tiie second,  third,  fourth,  fifth,  sixth, 

term  made  use  of  when  speaking  of  chemi-  and  seventh,  with  their  varieties.    A 

cat  affinity/  Oil,  for  example,  has  no  af-  pound  interval  consists  of  several  lesser 

finity  to  water  unless  it  be  previously  com*  tervals ;  such  are  all  those  greater  than  the 

bined  with  an  alkali,  it  then  becomes  soap,  octave,  as  the  ninth,  tenth,  eleventh,  twdftb, 

and  the  alkali  is  said  to  be  the  intermedium,  &c.  with  their  varieties, 

which  causes  the  union.  INTE8TINA,   in  natural  history,   ifca 

INTERNAL,  in  general,  signifies  what-  first  of  tite  five  orders  of  the  chss  Veraiesy 

ever  is  within  a  thing.  in  the  Linnean  system.    This  order  is  de<- 

Euclid  (lib.  i.  prop.  39}  proves,  that  the  scribed  as  of  a  formation  the  most  simple, 

sum  of  the  three  angles  of  every  triangle  is  being  naked  animals  without  limbs.    Thcj 

equal  to  two  right  angles ;   whence  he  de-  Uve,  some  of  them  vrithin  other  anianii^ 

duces  several  useful  corollaries.    He  like-  some  in  waters,  and  a  few  in  the  eartk. 

wise  deduces,  fivm  the  same  proposition,  They  are  distinguished  firom  the  Mollosc^ 

tfiis  thi^rem,  vis.  that  the  sum  of  the  angles  by  the  want  of  moveable  appendagea,  or 

of  every  rectilinear  figure  is  equal  to  twice  tentaculal    There  are  two  divisions, 

as  many  right  angles  as  tiie  figure  hatii  sides,  a,  found  within  odier  animals,  without 

INTERPOLATION,  among  critics,  de-  ^^ 

notes  a  spurious  passage,  inserted  into  tiie  Ascaris                  Ligula 

writings  of  some  ancient  antiior.  One  great  Caryophyllnus       lingnateh 

nde  with  regard  to  the  expunging  inteipo-  Cucullanus            Scolex 

latioos,  is,  tiiat  tiie  restitution  be  periectiy  Echynoriiynchns    Stronfvln 

agreeable  to  the  rest  of  the  work.  F^sdola                l^nts 

Interpolation,  in  algebra,  is  used  for  Fibiria                  Trieoeephriar 

finding  an  intennediate  term  of  a  series,  its  Furia                    Vtuin^^ 

phice  in  tiie  series  being  given.  HmrucA 

INTERROGATION,   or  poia*  ^  In-  «    ^  ^  .  ,   .  ,:       *k    u  j-     ^   ^ 

TERROOATiON,  iu  giammar,  a  character  of  ?'  not  mliabiting  tiie  bodies  of  other 

-  tins  form  (0  serving  to  denote  a  question.  •»»«»"»  ""f »«  ^  ^»^  ^^  «^  W"« 

INTRRROOATION,  iu  riictoric,  I  a  figure,  '^'•"!?"*.  I  ^^^  P^'^'  ""1?*^  P*^^ 

whereby  tiie  orator  proposes  sometiii^  by  "ted  with  a  lateral  pore.    Of  Ukk  there 

vray  of  question ;  ^hich,  it  must  be  owned,  *"  "^*  species,  m. 

]greatiy  enlivens  >Se  discourse.  Gordius                  Plinsra 

INTERSECTION,  m  tiie  matiiematics,  Hirudo                  SiponcohB. 

iignifies  the  cutting  of  one  lin^  or  plane  by  Lumbricas 


INT 

We  refer  the  reader  to  the  articles  Older 
these  words  m  the  alphabetical  order ;  bat 
liavii^  omitted  CAAYOFcnrLUBUS,  we  in- 
aert  it  here :  Body  roond ;  month  dilated 
and  fitnged.  One  species,  viz,  C.  pitciam, 
which  inhabits  the  intestines  of  vanons 
fresh  water  fish,  as  the  carp,  tench,  bream, 
Scci  the  body  is  day-coloor,  about  an  incli 
long,  rounded  at  the  hind  part,  and  broader 
before. 

INTESTINES,  in  anhtomy,  long  cylin- 
drical, hollow,  and  membranaceous  bodies ; 
or  ratlyer,  one  such  continued  body,  or  tube, 
reaching  from  the  stomach  to  the  anus.  See 

Anatomy. 

INTORSiON,  in  botany,  a  term  used 
to  denote  the  bending  of  any  of  the  parts 
of  a  phut  towards  one  side.  This  admits 
of  certam  distinctions.  1.  Twmiog  stems, 
which  bend  towards  the  left,  as  in  hops, 
heney^ekle,  &c. ;  but  in  the  kidney-bean, 
coBTolfolus,  &c.  they  bend  to  the  right, 
f .  Twming  tendrils,  which  bend  to  the  right 
and  back  again ;  of  this  kind  are  the  tendrils 
of  most  of  the  pea-bloom  or  legummous 
tribe  of  plants.  3.  Twisted  flowers.  In  the 
periwinkle,  the  petals  bend  to  the  left ;  the 
pointal  in  the  viscous  campion  is  twisted  to 
the  left,  as  the  seed-bud  is  in  the  screw- 
tree.  In  oats,  the  beard  which  terminates 
the  husk  is  twisted  like  a  rOpe.  This  spe* 
ciea  of  contorsion  being  afiected  by  the 
moisture  or  dryness  of  the  atmosphere,  is 
denominated  by  linnssus,  '*  mtorsio  hygro- 
metrica."  Another  species  of  intorsion  is 
the  appearance  of  the  petals  in  the  violet, 
basil,  &c.  in  which  the  upper  lip  of  the  co- 
rolla looks  to  the  ground,  and  the  under 
lip  upwards. 

INTRADOS,  hi  architecture,  the  inte- 
rior and  lower  side,  or  curve,  of  the  arch 
of  a  bridge ;  in  contradistinction  from  the 
eitrados,  or  exterior  curve,  or  line,  on  the 
upper  side  of  the  arch* 

INTRINSIC,  a  term  applied  to  the  in- 
ner, real,  and  genuine  vjues,  properties, 
&c.  of  any  thing,  in  opposition  to  their  ex- 
Uinsic  or  apparent  values,  &c« 

INTUmON,  amocg  logicians,  the  act 
whereby  tlie  mind  perceives  the  agreement 
or  disagreement  of  two  ideas,  immediately 
by  themselves,  without  the  mtervention  o€ 
any  other;  in  which  case,  the  mind  per- 
ceives the  truth  as^the  eye  doth  the  light, 
only  by  bemg  directed  towards  it  Thus 
the  mind  perceives  that  white  is  not  black, 
that  tliree  are  more  than  two^  and  equal  to 
one  and  two.  This  part  of  knowledge,  says 
Mr.  Locke,  Is  irresistible,  and,  like  the  sun* 


INV 

shine,  ibrcea  itself  hnmedktely  to  be  per- 
ceived us  soon  as  ever  Uie  mhid  turns  its 
view  that  way.  It  is  on  this  intuition  that 
all  the  certainty  ahd  evidence  of  our  other 
knowledge  depends;  this  certainty  every  one  * 
finds  to  be  so  great,  that  he  cannot  tmagme, 
and  therefore  cannot  require,  a  greater. 

INVECTED,  in  heraldry,  denotes  a 
thmg  fluted  or  fiirrowed.  Invected  is  Just 
the  reverse  of  ingrailed,  in  which  the  points 
are  turned  outward  to  the  field,  whereas  in 
unrected  tliey  are  turned  mward  to  the 
ordmary,  and  the  small  semicircles  outward 
to  the  field. 

INVECTITE,  in  rhetoric,  difiers  fiom 
reprooQ  as  the  latter  proceeds  from  a  friend, 
and  is  intended  for  the  good  of  Ac  person 
reproved;  whereas  the  invective  is  the 
work  of  an  enemy,  and  entirely  designed  to 
vex  and  give  uneasmess  to  the  peiaon 
against  vihom  it  is  directed. 

INVENTION,  denotes  the  act  of  find- 
ing  any  thing  new,  or  even  the  thing  thua 
found.  Invention  is,  according  to  Lord 
Bacon,  of  two  very  difierent  kinds,  the  one 
of  arts  and  sciences,  the  other  of  arguments 
and  discourse :  the  former  he  sets  down  as 
absolutely  deficient  That  the  other  part 
of  knowledge  is  wanting,  says  he,  seems 
clear ;  for  logic  professes  not,  nor  pretends 
to  ioTent  eiflier  mechanical  or  UbeFal  arts ; 
nor  to  deduce  the  operations  of  the  one,  or 
the  axioms  of  the  other,  but  only  leaves  us 
this  iastraction,  ^  To  believe  every  artist 
in  his  own  art"  His  lordship  fiirther  main- 
tains, that  men  are  hitherto  more  obliged 
to  brutes  than  reason  ibr  inventions. 
Whence  those  who  have  vrritten  concerning 
the  first  inventors  of  things,  and  origin  of 
sciences,  mther  celebrate  chance  than  art^ 
and  bring  m  beasts,  birds,  fishes,  and  ser- 
pents, rather  than  men,  as  the  first  teachers 
of  arts.  No  wonder,  tbelbre,  as  the  manner 
of  antiquity  vras  to  consecrate  the  inven- 
ton  of  useful  tbingii,  that  the  Egyptians,  to 
whom  many  arts  owe  their  rise,  had  their 
temples  filled  with  the  images  of  brutes,  and 
but  a  few  human  idols  amongst  them. 

Invention  is,  therefore,  used  for  a  subtletj^ 
of  mind,  or  someulmt  peculiar  in  a  man'a 
genius,  which  leads  htm  to  the  discovery  of 
things  new ;  whence  we  say  a  man  of  in- 
Tentien.  Invention,  accordiing  to  Du  Bos, 
is  that  part  which  constitutes  the  principal 
merit  of  works,  and  distinguishes  tiie  great 
genhis  firom  the  simple  artist 

Invbntion,  in  rhetoric,  being  one  of  the 
second  divisions  of  Invention,  according  to 
Bacon,  signiftet  the  finding  oat  and  ebooa- 


INV  INU 

ing  of  argmneDtB  wbieh  the  orator  is  to  me  square  of  llie  Stance ;  or  in  tbe  ioTenciy  or 

for  proving  his  point,  or  moving  his  hearers  reciprocal,  duplicate  ratio  of  the  distuiee. 

pas«ions.  INVERSION,  or  as  it  is  in  Eodid,  «•- 

lliis  invention,  in  the^pinion  of  that  plii-  wrtendo,  or  by  invernon,  is  inrertiiig  tbe 

losopber,  cannot  properly  be  called  inven-  terms  of  a  proportion  by  chanf ' 

tion,  which  is  the  discovery  of  things  not  tecedents  into  consequents,  and  the 

yet  knowu,  and  not  the  recollecting  things  quents  into  antecedents :  tlms,  if 

that  are  known ;  the  only  use  and  office  of  axhi:  c  :  d 

this  rherorical  invention  being  out  of  the  4:9  ::  19 :  37 

stock  of  knowledge  already  laid  op,   to  Then  by  uverslon  it  wil|  be 

nelect  such  articles  as  make  for  the  purpose.  b:a  ::  d  :  e 

The  same  author  divides  the  method  of  9  :  4  ::  27  :  19 

procuring  a  stock  of  matter  for  discourse  Inversion,  in  music,  is  a  changed 

into  two ;  tlie  fint  of  which  is  either  by  tion  either  of  a  subject  or  of  a  chord.     The 

marking  out  and  indicating  the  parts  where-  inversion  of  a  subject  is  produced  by  gjivipg 

in  a  thing  is  to  be  searched  after,  which  he,  it  a  higher  or  lower  situation  nmoog  die 

calls  the  topical  way ;  and  the  second  is  by  several  parts  of  a  score,  sometimes  nmkiiy 

iaying   up  arguments  for  use  that  were  it  the  bass,  at  other  times  the  tenor,  eoa- 

eomposed  before  hand,  and  which  be  calls  ter-tenor,  or  the  treble.  The  mvenloa  of  m 

the  proroptuary  way.  chord  is  that  changed  position  of  ita 

Invention,  mpoetiy,  is  applied  to  what-  ponent  parts,  with  respect  to  its  ~ 

ever  the  poet  adds  to  the  history  of  the  sub-  tal  bass,  by  which,  though  tbe 

ject  he  has  chosen,  as  well  as  to  the  new  remain  the  same,  the  uiturvals  are  varied, 

turn  he  gives  it.  and  the  compound  assumes  another  name. 

Invention,  in  paintmg,  is  the  ehoice  Inversion,  in  grammar,  is  where  the 

which  the  painter  makes  of  the  objects  words  of  a  phrase  are  ranged  in  a 

that  are  to  enter  the  composition  of  his  not  so  natnial  as  they  might  be.  It  is  a 

piece.  siderable  beauty  either  in  verse  w 

IN  VENTRE  SA  MERE,  is  where  a  when  we  have  it  from  an  able  hand ;  it 

woman  is  witii  child  at  the  time  of  her  hus>  gives  vigour  and  variety  to  a  sentesce,  and 

band's  death ;  which  child,  if  he  had  been  keeps  the  mind  in  an  agreeable  suspense 

bom,  would  be  heir  to  the  land  of  the  bus-  and  expectation  of  a  marvellous  tani  aad 

band.  A  devise  to  an  in&nt  in  ventre  samerC)  conclusion. 

isgood,by  way  of  future  executory  devise.  INVESTIGATION,   properly  deoolea 

And  where  a  daughter  comes  into  land  by  the  searching  or  finding  any  tiling  oat  by 

descent,  the  son,  bom  after,  siiall  put  her  the  tracts  or  prints  of  the  feet;  wbcoee 

out,  aod  have  the  tend.  mathematicians,  schoolmen,  and  granma- 

INVERSE,  is  applied  to  a  manner  of  nans,  t;ome  to  use  the  term  in  their  respec- 

working  the  rule  of  three,  or  proportion,  tive  researches. 

which  seems  to  go   backward,    or  con-  INVESTITURE,  in  law,  is  the  giviiv 

'  traiy  to  the  order  of  the  common  or  direct  possession  of  lands  by  actual  seUn.    The 

rale.    See  Proportion.                    •  ancient  feudal  mvettitnre  was,  where  tbe 

Inverse  proporiiim,  or  Inverse  nHo,  in  vassal  or  descent  of  lands  was  admitted  in 
philosophy,  b  that  in  which  more  requires  the  lonPs  court,  and  there  received  fas 
less,  or  lea  requires  more,  llius,  in  the  seism,  in  the  nature  of  a  renewal  of  his  as- 
case  of  light  and  heat  flowing  fit>m  a  lumi-  cestor's  grant,  in  the  presence  of  tiie  i«t 
nous  body,  the  Ught  and  heat  are  less  at  a  of  tiie  tenants ;  but  in  after-times,  entail^ 
greater  distance ;  and  greater  at  a  less  dis-  on  any  part  of  die  tends,  or  otiier  nbtorious 
tance ;  so  tiiat  in  tiiis  instance  more  gives  possession,  was  admitted  to  be  equivalebt 
less,  or  a  greater  distance  receives  less  to  the  formal  grant  of  seisin  and  investi- 
light  and  heat ;  and  less  gives  more,  that  is  ture.  * 
a  person  coming  nearer  tiie  ilhiminated  INULA,  in  botany,  coMasea  mala,  or 
body  receives  more  lif^t  and  heat  Unn  he  defiampime,  a  genus  of  tiia  Syi«eneam 
would  at  a  greater  distance.  This  is  ex-  Polygamia  Superflua  dais  and  order.  Nar 
pressed  in  different  books,  in  different  tnral  order  of  CompooitK  Discoidese.  Co- 
ways,  sometimes  by  tiie  term  inversely,  lymbifene,  Jnssieu.  Essential  chaiaeter: 
sometimes  by  tiie  term  rectprocaUy,  as  in  receptacle  naked  ;  down  sunple ;  antfaen 
the  case  referred  to,  we  say  the  light  and  ending  in  two  bristies  at  tiie  base.  Ihere 
heat  are  inversely,  or  reciprocally,  as  tiie  are  ti^.fonr  spedes;  tiiese  are  generally 
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•     1-  .!>..»*•■  mle.  with  four  cxterml  opening!,  nnd  the 

herWeontptant.; »«;«»»^^«^r^'  S^'e^ber  of  cell.  ;  there*^  gene«U, 

flowen  yellow,  ""•"'y  «'   ♦*f™~^  ZT^ .  but  in  the  ceratopliyltam  the 

fre,a«t^taco,,«b^.h«taj^^  S,2Tl!at«.to.e.eggW-.«Kico- 
mon  inula,  or  clecamiMUie,  has  a  pcrennw,  ^.^-i  ^ii 

ing  to  lome  botMist.  it  »  «««2Tne  of    the  wrticnto  if  nierchMidi.e,  with  their 

lenm  on  foot  ••^•^  ?r^*fif,^i^  ^  ^S«S.y  rf^T  tovi**  » '» «»« *- 

^r.^'^"2ir^ri2S  SUd,SlXh.theS,oic.book,for.ho 

ing  hoMb  »eiy  ^^*^^^Jr^{^  mewtauit'.  ptiwte  a« ;  and  mnother  cpy 

the »tein  and  brtnche. ;  floretoiUl  yeiww,  ""^TV^,^  ,^„  Aipping  oflf  the 

Ao.e  of  the  «y««ww,fae«,  «*««.»*  -^  SHSj^T  po**  "^«"^ 

tt,  M  inch  «Hl  tatf  «» '-S*':"*^^  STJto  SnSjondent  ^Tto  copy  i.  con.- 

d»rp  teeth  at  the  end ;  WJ"-^*"^  ^  3*01  ,qK«  a  rt«et  of  large  pott 

down.whitvtwK»  a. long  « ^^^^  Z^  to  the «hI  rf  which  i.  wl^nned . 

pMiing  to  be  capdtary ;  bnt  when  ▼»*«»  KST,  rf.H,i— 

^^  1r^'  r!^r  Zi^t^    ^iifC  he  obeen^i.  that  when  a 
Aofter  than  the  aorett,  »««'!:   N«^verf    ^^    Aip.  oif  good,  for  bU  own  ac 

Japan,  Denmark,  Oennany,  Ftanderj^    SSrt"the  invoice  tent  to  the  fcctor  con- 
•Iheo«icinalnamei.en«lacampana,whence    ^^^'J"^    ^^t    ^  ^^j^  ^  ^ 

our  Enghd.  name  elecampane  i.  derived.        *«•  "^"^^^  charge.V«d  the  let- 

.'SJ'^^^!h*'^I^^5.«F.:S^U    SL52ll^-Stiofac.io.^«gni. 
the«fteenthordermIffln»u.»    •'^i™""    «*»  ji  what  manner  the  employer  incline* 

Scrx  str'^^r-^i'ss:  ft;:  hi. good. diH^-ed  <5.  id  ret^n. 

wiy  be  mentioned -0«c«U«phylh^  tl^oic.  *«*,  thi.  book  i.  paged,  and 

ed  V<«>^^J^J^^^^  contahi.copie.rftheh.Toice.ofgood.«.nt 

The  ptanu  of  tta  order  ;*l»*!  "^  T^Ju  a  merchant!,  obliged  to  u^ 

toport.,  aqoMic,  ^' J^*^^J^.  hi.  coi;e.pondent  an  invoice  of  all  the  good. 

no.ay  pwennial;  »ke  "et.  aw  |SbM«,  J^^^^T  ,„  him,  «)  it  i.  wawnablo  that 

the  Mem  i.  «««n,  wantmg,  "^«»  •Jj^?^  ^  S^^keep  a  copy  of  it  for  him^ilf. 

A.  middle  of  which  ijp«HJa«d^^-    "^jTv^SSm.    See  Bota,t. 

2«2^i'"»i^T»^^'^*        INVOLUTE,  J^.  or  «r...  h.  the 

^Sd  Si.'- »:  <Srr«  "«  hermaphro.  higher  g«Hnetr,,  i»  that  which j.  t«c«l  out 

Zr in^^i.  tte  poni^weed;  ai^  on  by  the  enter  extremity  of  a^tong,  a.  it  la 

t^  tto^e  and  femlle  are  in  the  «ne  folded  or  wi^iped  npe»^«o«^  «?»«.  ~ 

!^JrA™^in^^  caK^  pwKseed  a.  it  u  miwoond  from  off  it    The  mvolnte 

!i:!il^^S.«rfAlta^2Iinthe  ofacycloidl.ataoacycloide<p«ltothe 

•^^^^^idS^tto-  fo™e^ap.rtth.tw..di.cove«dbyHny- 

"  ..«-,. fe_i..  «h«Mi  «f  the  no-  plan  of  making  a  penddhim  vibrate  in  tne 

T^i^^SMSZn^Mi  Sarve  of  a  cycloid.  «.d  h.  e<pial  tm«, 

'^^!Li  ^  WSoiwn  in  tte  wne  whatever  be  the  length  of  the  curve, 

^■^i  .S^tS^XSmale.  H*  INVOLUTION,  m  algeb«,  the  .m.ing 

ft^en^  ^^Smogeton.  pood-weed,  and  ,  qimntity  from  it.  root  to  any  power  a.- 

muaia  aw  dkpoaed  in  wecka  in  Ae  whig,  rigned.    See  Ai,obb«a. 

rfd^te^^TaoweMnp  ia  either  want-  JOINERY,  the  art  of  working  «  wood, 

ta.  or^^terf  Sree,  four,  or  five  divi-  or  of  fittmg  varion.  pieces  of  Umber  toge- 

^«  Ll^.  tte^tab  i«  ««»««"y  ^'    Itdiffe«fiomiheartofthec.rp«|. 

^iZ  tarthe^wSTmid  p^we^  ter,  hiaunnch  a.  the  joiner  I.  employed 

S^fo«?le^lS^to«iberfto«  a^yiaii^i«Uiew»Af^hoo^Mtii^ 

^„r.o^'te2r^npward.,the.eed.b,|d.  «nH«ter  doe.  the  roj^^h v^^^ 

are  from  oms  to  foary  the  .tyleb  frequently  general,  leqmre.  more  .twngth  and  lem 

SS"trr^^;iS.i-"SS^    -toiNT.ing.»ewl.d«Ki....heimK:tnre 
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cf  two  or  more  tliiiigs.    The  jointo  of  tlie  gerou  «&d  aisehievoof  andertekJiBCi^ 

fanman  body  are  called  bj  anatomitts  arti-  projects,  under  ikbe  pretencea  oT  pablac 

enlatlona.    Tlie  term  joint  is  also  applied  good,  do  presume,  acconfing  to  their  ^«fs 

to  the  sepaiation  between  the  stones  or  devices  and  schemes,  to  open  bookA   for 

bricks  of  a  building,  usually  filled  with  mor-  public  sobscriptions,  and  draw  in  mmny  oxft> 

tar,  plaster,  or  cement;  also  by  carpen-  waiy  persons  to  subscribe  therein,  towrards 

ters,  to  the  several  manners  of  assembling  raising  great  sums  of  money,  whercupoo 

or  fitting  pieces  of  wood  together;  as  a  the  subscribers,  or  cUiniantfi  under  tlseis* 

dove-tail  joint,  &c.  do  pay  small  proportions  thereof,  and  atscis 

Joint,  KNteersal,  an  invention  adapted  to  proportions,  in  the  whole,  do  amooiat  u> 

all,  kinds  of  motions  and  fiexutes.    This  very  large  sums;  which  daagerooa  and 

was  probably  the  origin  of  the  gimbols  used  chievous  undertakings,  or  piDjects*   do 

in  suspending  the  mariner's  compass.    By  late  to  several  fisheries,  and  other 

means  of  the  univenal  joint,  the  pull  of  a  wherein  the  trade,  coouneroe,  and 

bell  may  be  carried  to  any  part  of  a  room,  of  your  Ms^esty's  snljects,  or  great 

and  made  to  act  as  well  in  one  place  as  in  hers  of  them,  are  concerned  or  intereated  : 

another.  and  whereas,  in  many  cases,  the  said 

Joi»T  Stock  Companies.    About  the  takers  or  subscribers  have,  since  the 

time  of  the  fiimous  Mississipi  sheme  in  four-and-twentieth^day  of  Jane,  one 

France,  and  the  South  Sea^cheme  in  Bag-  sand  seven  hundred  and  eighteen,  prcaamed 

land,  there  arose  a  sort  of  epidemic  fever  to  act  as  if  they  were  coiponte  bodiea,  and 

of  speculation,  and  every  one  was  amdons  have  pretended  to  make  their  shares  m 

to  join  in  some  partnership,  for  carrymg  on  stocks  transferrable  or  assignable^  witiiowt 

speculations  in  foreign  commerce  or  do-  any  legal  authority,  either  1^  aoc  of  ^arisa- 

mestic  trade,  by  companies  of  persons  imit-  roent^  or  by  any  charter  firom  the  crown, 

ing  several  individual  stocks  of  small  amount  for  so  doing,  &c. :  it  is  enacted,  by  antho- 

into  one  cmnmon  fund.    At  the  best,  it  has  rity  of  this  present  Puiiameiit,  that  from 

been  observed,  that  trade,  so  carried  pn  by  and  after  the  lbnr«nd«twentieth   day  of 

large  companies,  is  not  very  beneficul  to  June,  one   thousand  seven  hundred  and 

the  faidividuals  who  engage  in  it,  or  if  it  twenty,  all  and  every  tiie  undertakii^  and 

were  so,  would  be  greatly  prejudicial  to  the  attempts  described  as  aforesaid,  and  afl 

public  in  general,  and  to  other  individuals  other  public  undertakings  and  attempt^ 

trading  on  their  own  capitals.    At  the  pe»  tendmg  to  the  common  grievance,  prejo> 

nod  above  mentioned,  about  1718  and  dice,  and  inconvenience  of  his  M»jtatf9 

t7f  4,  many  serious  consequences  ensued  subjects,  or  great  numbers  of  them,  in  their 

from  this  spirit  of  specttbtion,  many  frauds  trade,  commerce,  or  other  lawful  aflSur^ 

were  committed  by  adventurers  taking  ad-  and  all  public  subscriptions,  receipts,  pay* 

lantage  of  it,  and  the  whole  nation  was  in  ments,  assignmenfci,  trsnsfeh,  pretended  aa- 

a  manner  convulsed  by  the  injuries  which  signments  and  transfers,  and  all  other  nat- 

the  people  at  large  su&red  from  it,  many  ten  and  things  whatsoever,  for  furtherii^ 

fiunilies  having  been  reduced  to  utter  ruin  countenancing,  or  proceeding  in  aoy  such 

by  it    To  prevent  these  evils  occulting  in  undertaking  or  attempt,  and  more  partica- 

liiture,  the  following  enactmenti  were  pass-  huriy,  the  acting,  or  presuming  to  act,  as  a 

ed:  Stat.  16  George  I.  c.  18,  s.  18, 19,  SO,  corporate  body  or  bodies;  the  raiiii^  or 

SI ;  by  which,  after  reciting,  that  whereas  pretending  to  raise,  tnunferrable  stock  or 

it  is  notorious,  that  several  undertakings  or  stocks ;  the  transferring,  or  pretending  to 

projects  of  different  kmds  have,  at  some^  transfer  or  assign  any  share  or  shares  miach 

time  or  times  smce  the  foui^and^twentieth  stock  or  stocks,  without  legal  anthority,  «• 

day  of  June,  one  thousand  seven  hundred  ther  by  act  of  Parliament,  or  by  any  cfaar- 

and  eighteen,  been  publicly  contrived  and  ter  from  flie  crown,  to  warnmt  audi  tcting 

practised,  or  attempted  to  be  practised,  as  a  body  corporate,  or  to  raise  such  traas- 
witlun  the  city  of  London,  and  other  parts .  ferable  stork  or  stocks,  or  to  transfer  shares 

of  this  kingdom,  as  also  in  Ireland,  and  therein,  and  all  acting,  or  pretending  t* 

other  his  M^esty's  dominioas,  which  mani-  act,  under  any  charter,  fi>nneriy  giaated 

festly  tend  to  the  common  grievance,  pre-  from  the  crown,  for  particular  or  ipedsl 

jodice,  and  inconvenience  of  great  numben  purposes  therein  expressed,  by  person  vAo 

of  your  Majesty's  subjeets,  in  their  trade  or  do  or  shall  use,  or  endeavour  to  nse,  the 

commerce,  and  other  their  aflEun;  and  the  same  charten,  for  raising  a  capital  slock,  or 

pcTMns  who  oontrive  or  attempt  nich  dan-  lor  making  tmiAn  or  assi^nicafts  or  pre- 
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tended  transf^  or  aasii^iiaieDti  of  mch  tog  as  •  broker,  and  ioifeitdOOLy  one  mote^ 

•Cock,  not  intended  or  designed  by  mch  to  tbe  K^,  and  the  other  to  the  mfonner. 

charter  to  be  raised  or  transferred,  apd  all  8.  f  5,  this  act  is  not  to  prohlbtt  the  cai^ 

acting,  or  pretending  to  act,  nnder  any  ob-  lying  on  of  any  home  or  foreign  trade  ia 

solete  charter  become  or  voidable  by  non-  partnenhip,  in  snch  manner  as  has  been 

user  or  abtaser,  or  for  want  of  making  law-  usoally,  and  may  be  legally  done,  except 

fill  elections,  which  were  necessary  to  con-  in  insurances,  &c. 

tinoe   the   corporation  thereby  intended.  These  enactments  have,  for  many  yean 

abail  (as  to  all  or  any  soch  acts,  matters,  tfnce  the  passmg  of  them,  in  1791,  not  been 

and  thingaas8haUbeacted,done,attempted,  enforced,  except  in  the  instance  of  one  Ca^ 

or  endeavoored,  or  proceeded  upon,  after  woody  Michaelmas,  8  George  I.,  Stiaqge 

the  said  foorand-twentieth  day  of  Jone^  Rep.  47f,  and  Lord  Raymond,  1S61,  who 

one  thoosand  seven  hundred  and  twenty)  was  fined  52.  and  imprisoned  dniinghis  Ma- 

for  ever,  be  deemed  to  be  Olegal  and  void,  Jesty's  pleasure,  for  behig  the  profector  of 

and  shall  not  be  practised,  or,  in  anywise,  an  anhiwfbl  undertaking  to  trade  to  the 

pnt  in  execution.    And  further,  tbe  parties  North  Sea.    In  the  interval  between  that 

offending,  by  committing  any  of  the  acts  time  and  the  present,  (1808)  many  instttu- 

above  enumerated,  and  more  particularly,  tioos  have  been  formed  and  carried  on  in 

the  presuming  or  pretending  to  act  as  a  cor-  direct  violation  of  the  act,  such  as  6re  and 

ponte  body,  or  to  raise  a  transferrable  lifo  insurance  companies,  which  are  all  be- 

atock  or  stocks,  or  to  make  traasfen  or  as*  nefidal  to  the  community,  as  they  necesin- 

sigmnents  of  any  share  or  shares  therein,  rily  would  be,  if  carried  on  with  regularity 

without  such  legal  authority  as  aforesaid,  and  good  foith.    The  success  of  these  insti- 

dcc.  shall  be  deemed  to  be  a  public  nui>  tutions  has  given  rise  to  many  specnhitioM 

aance  and  nuisances:   and   all  oflenders  in  more  recent  times,  vrhichvrere  not  of 

therein,  being  thereof  lawfully  convicted,  such  obvious  utility ;  and  a  Mr.  Dodd,  hav«- 

shall  be  liable  to  snch  fines  and  penalties  tng  prelected  a  distillery,  by  a  Joint-stock 

as  perMUS  convicted  for  public  nuisancet  company,  became  an  object  of  jealousy  to 

are;  and  moreover  shall  mcur  any  further  some  private  distillers,  who  applied  to  the 

pains,  penalties^  and  forfeitures,  provided  court  of  Khig*s  Bench  for  leave  to  file  a 

by  tbe  statute  of  provisions  and  pivmunire,  criminal   information   against  him;   upoa 

made  in  the  sixteenth  year  of  the  reign  of  which  the  court  pronounced  him  within  tiie 

King  Richard  the  second.  words  of  the  act,  which  prohibit  the  raismg 

If  any  merchant  or  trader,  at  any  time  of  joint-stock  shares;  but  refused  to  mter- 

aftcr  the  said  fonr-and-twentieth  day  of  fore,  on  account  of  ttie  length  of  the  timo 

June,  one^  thousand  seven  hundred  and  during  which  the  statute  had  lain  dor^ 

twenty,  shall  soflRer  any  particular  damage  mant. 

in  his,  her,  or  their  trade,  conunerce,  or  Hie  vrords  of  this  statute  are  so  dear, 
other  biwfui  aflhirs,  by  occasion  or  means  that,  to  the  writer  of  this  article,  it  appean 
of  any  undertaking  or  attempt,  matter,  or  strange  that  they  could  ever  be  misttiideiv 
thing,  by  this  act  dechred  to  be  unlawfol,  stood.  They  prohibit  aO  oombinatmns  hi 
as  aforesaid,  and  will  soe  to  be  relieved  trade,  except  partnerships  and  lawfiil  cor- 
therefai,  then,  and  in  every  such  case,  such  poratkms  established  by  act  of  Parinment, 
merchant  or  trader  shall  and  may  have  his  or  royal  charter;  and  when  the  naturo  of 
and  their  remedy  for  the  same,  by  an  action  mercantile  contracta  is  considered,  the  law 
or  actions  to  be  grounded  apon  this  statute,  could  not  safoly  do  otherwise ;  for  it  woidd 
a|iainst  the  persons,  societies,  or  partner^  leave  the  nnwary  open  to  the  grossest 
ships,  or  any  of  them,  who,  contrary  to  this  fhinds,  and  the  most  ruinous  self-delusion, 
act,  shall  be  engaged  or  interested  in  any  A  corporation  is  not  the  mere  fimdftd  ea- 
such  unlawfid  uadertaking  or  attempt ;  and  sence  which  it  is  ignorantly  deemed  to  be : 
In  every  such  action,  the  plaintiff  shidl  or  it  is  a  combination  formed  upon  a  strict 
may  recover  treble  damages,  with  full  costs  view  of  legal  principles,  and  the  commerce 
of  Biiit.  of  mankind ;  upon  the  only  plan  on  which 
By  s.  91,  if  any  broker,  or  person  acting  large  bodies  of  men  can  be  enabled  to  con- 
as  a  broker,  shall  bargain,  sell^  buy,  or  pur-  tract  with  individuals.  In  trusting  to  a  coiw 
cbssc,  or  contract,  or  agree  for  the  bargain-  poration,  there  must  be  a  permanent  fond, 
ing;,  dec.  of  any  share  or  interest  in  any  of  out  of  which  to  answer  all  obligations,  be- 
tlie  nndertskinga  by  the  act  decbired  ille-  cause  no  individual  is  answerable  person* 
gal,  ha  shall  be  rendered  incapaMa  of  act-  ally.    Coiporations  most  be  confined  only, 
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therefore,  to  those  cases  in  which  dealing  tcnnto  in  eommon  cannot 
are  simple,  and  in  which  a  permanent  Amd  other,  for  a  release  sopposea  tbe  party  to 
can  be  kept  together.  Partnerships  de-  have  the  thini;  in  demand ;  bat  tCDanta  in 
p^^nd  altogether  upon  indiTidaal  re^Mmsibi-  common  have  sevenl  distinct  Cntbohh^ 
lit>>  and  can  therefore  not  safely  be  com-  which  they  cannot  tranfer  ottwrwaae  tfann 
pcNied  of  many  persons ;  for  in  suing  and  be-  as  penons  who  are  sole  seised.  AlHsoaiBh 
in*;  sued,  all  the  partners  must  be  named,  joint  tenanU  are  seised  per  wde  et  per  tmmt, 
This  inconvenience  hai  been  attempted  to  yet  to  dirers  porposesv  each  of 
be  remedied  by  making  acts  of  Pariiamenf ,  bnt  a  right  to  a  moiety ;  aa,  to 
to  enable  certain  fire  companies,  the  Al-  or  demise,  or  to  forfeit  or  lose  by 
bion,  Globe,  &c.  to  sue  and  be  sued  by  a  praecipe  \  and.  therefore  where 
their  chief  clerk,  without  making  them  oor-  two  or  more  joint  tenants,  and  tiiey  aH  jnin 
porations :  yet,  as  they  stipulate  not  to  be  in  a  feoffment,  each  of  them  in 
answerable  beyond  their  individual  shares,  it  gives  bat  his  part. 
will  be  found  difficult,  if  not  impossible,  to  At  common  law,  joint  tenants  in 
levy  execution  upon  them,  and  the  party  were  not  compelhible  to  make 
must  still  sue  out  one  or  two  thousand  writs  cept  by  the  custom  of  some  dtiea  and  ho- 
of fieri  facius,  for  a  debt  of  tOU  Such  is  roughs.  Bnt  now  joint  tenanUns^naakeiMr- 
the  consequence  of  interfering  with  the  ea-  tition ;  the  one  party  may  compel  the  otber 
tablished  common  law.  The  result  will  be  to  make  partition,  which  must  be  bj  deed : 
found  to  be,  that  in  all  such  cases,  the  pnb-  that  is  to  say,  all  the  parties  most  by  deed 
lie  deal  witli  a  body  of  people  upon  honoiur  actually  convey  and  assure  to  each  other  the 
and  good  foitli  only,  and  each  individual  em*  several  estates,  which  they  are  to  take  and 
barks  all  hu  fortune  in  such  concerns,  and  enjoy  severally  and  separately.  Joint  le- 
being  once  engaged  in  them,  continues  still  nants  being  seised  psr  arie  H  per  imU^ 
liable.  Whether  it  would  be  feasible  to  deriving  by  one  and  the  same  tide, 
give  farther  facility  to  the  erecting  of  trad*  jointly  implead,  and  be  jointly  iin| 
iiig  corporations,  considering  the  advantages  vrith  others.  If  one  joint  tenant  r^ine  t» 
of  some  such  institutions,  is  therefore  a  join  in  an  action,  he  may  be  snminoiied  and 
question  of  great  difficulty  both  m  political  severed ;  but  if  the  penon  severed  die,  the 
economy  and  legislation.  writ  abates  in  real  actions,  but  not  in  pcr- 

JoiNT  tenantB,  are  those  that  come  to,  sonaland  mixed  actions, 
and  hold  lands  or  tenements  by  one  title,        JOINTURE,  a  jointure,  strickly  speak- 

pre  tadioiso,  or  without  partition.    Tliese  ing,  signifies  a  joint  estate,  limited  to  bolh 

are  distinguished  from  sole  or  several  te-  hnsbaud  and  wife  ;  but  in  comaMMi  aoec^ 

nants,  from  parceners,  and  from  temmts  ni  tation,  it  extends  also  to  a  sole  eatate,  K- 

common;  and  they  must  jointly  implead,  mited  to  the  wife  only,  and  may  be  thus  de- 

and  jokitly  be  impleaded  by  others,  which  fined,  viz.  a  competent  livelihood  for  ihs 

properly  is  common  between  tliem  and  co*  wife  of  freehold  of  hmds  and  tcoementa,  to 

parceners;  bnt  joint  tenants  have  a  sole  take  effect,  in  profit  or  poasesnon,  pre- 

quality  of  survivorstiip,  which  co-parceners  sently  after  the  death  of  the  hnsband ;  for 

have  not ;  for  if  there  be  two  or  three  joint  the  life  of  the  wife  at  least    By  the  statnte 

tenants,  and  one  Iwth  issue  and  dies,  then  of  37  Henry  VIII.  c.  10.  if  a  jointure  be 

he  or  tlio^e  joint  tciuuits  tliat  survive,  shall  made  to  the  wife,  it  is  a  bar  of  her  dower,  so 

have  the  whole  by  survivor»hip.    The  crea-  as  she  sliatt  not  have  both  jointure  and 

tion  of  an  estate  in  joint  tenancy  depends  dower.    And  to  the  making  of  a  perfect 

on  the  wording  of  the  deed  or  devise,  by  jointure  within  that  statute  six  thingt  are 

whidi  tenant  claims  title,  and  cannot  arise  necessary  to  be  observed.    1.  Her  jointure 

by  act  of  law.    If  any  estiite  be  given  to  a  is  to  take  effect  presently  after  her  has* 

plurality  of  peiions,  without  adding  any  band's  decease.    2.  It  most  lie  for  the  terai 

restrictive,  excluhive  or  explanatory  words,  of  her  own  life,  or  greater  estate.    5.  It 

as  if  an  estate  be  granted  to  A  and  B,  should  be  made  to  hervelf.    4.  It  au.4t  be 

and  their  heir?,  this  makes  them  immedi-  made  in  satisfaction  ofher  whole  dower,  and 

ately  joint  tenants  in  fee  of  the  lands.    If  not  of  part  of  her  dower.    5.  It  mast  either 

there  be  two  joint  tenants,  and  one  release  be  eapressed  or  aveired  to  be  hi  satii^M- 

the  other,  this  passes  a  fee  without  the  word  tion  of  her  dower.    6   It  should  be  made 

heirs,  because  it  refers  to  the  whole  fee,  during  the  coverture, 
which  they  jointly  took,  and  are  possessed        The  estate  slioold  be  owde  to  heiialf: 

of  by  force  of  the  first  conve^'ance ;  but  the  but  as  the  intention  of  the  statnte  wii  ts 
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edocfttiooy  ind  was  dMtined  to  a  medi«- 
nical  employiiieiit  He  displayed,  how- 
erer,  a  talent  for  the  fine  arts,  whi<:h  at- 
tracted the  notice  of  some  lords  aboat  the 
court,  anong  whom  were  the  Earls  of 
Anmdel  and  Pembroke.  The  latter  of 
these  noblemen  has  generally  the  credit  of 
becoming  his  patron,  ^md  sending  him  into 
Italy  for  the  parpose  of  perfecting  himself 
in  huMlscape  painting,  to  which  his  genius 
seemed  first  to  point  He  took  up  his  resi- 
dence chiefly  at  Venice,  where  the  works 
of  FaUadio  gave  him  a  turn  to  the  study 
concluded;  for  thoogh  a  woman  is  not  of  architecture,  which  branch  of  art  he 
bound  by  any  act  when  she  is  not  at  her  made  bis  profession.  He  acquired  a  repu- 
own  disposal,  yet  if  she  agree  to  it  when  tation  in  that  city,  which  procured  him  an 
she  b  at  liberty,  it  is  her  own  act,  and  she  invitation  from  Christian  IV.  King  of  Den- 
cannot  avoid  it.  mark,  to  come  and  occupy  the  post  of  his 

JOISTS,  in  architecture,  those  pieces  of    ^^  architect    He  was  some  years  in  the 
timber  framed  into  the  girdem  and  sum-     service  of  that  sovereign,  whom  he  accom- 
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secure  the  wife  a  competent  provision,  and 
alao  to  oKclade  her  from  claiming  dower, 
and  likewise  her  settlement,  it  seems  that  a 
•provision  or  settlement  on  the  wife,  though 
by  way  of  trust,  if  in  other  respects  it  an* 
swer  the  intention  of  the  statute,  will  be 
enfbned  in  a  covrt  of  equity.  It  should 
be  made  during  the  coverture ;  this  the  very 
words  of  the  act  of  parliament  require,  and 
therefore  if  a  jointure  be  made  to  a  woman 
daring  her  coTerture  in  satisfection  of  dower, 
she  may  wave  it  afler  her  husband's  death ; 
bat  if  she  enter,  and  agree  thereto,  she  is 


mers,  on  which  the  boards  of  the  floor  are 
laid.  See  Arciiitbcturb  and  Building. 
IONIC  order,  the  third  of  the  five  orders 
of  architecture,  being  a  kind  of  mean  be- 
tween the  robust  and  deKcate  orders.  See 
Architkcturb. 


panied,  in  1606,  on  a  visit  to  his  brother-in- 
law,  King  James,  and,  expressing  a  desire 
of  remaining  in  Us  native  country,  he  was 
appointed  arcliitect  to  the  Queen.  He 
served  Prince  Hfcnry  in  the  same  capacity, 
and  obtained  a  grant  in  reversion  of  the 


Ionic  diaUct,  in  grammar,  a  manner  of    P>«ce  of  Surveyor  General  of  the  Worfci. 


speaking  peculiar  to  the  people  of  Ionia. 
At  first  it  vras  the  same  with  the  antient 
Attic ;  but  passing  into  Asia,  it  did  not  ar- 
rive at  that  delicacy  and  perfection  to  which 
tlie  Athenians  attained.  The  lonians  gene- 
rally changed  the  «  into  ih  as  oo^mh  into 
•v^n ;  they  pot  the  n  and  i  for  i ,  and  oun  for 
n,  as  ayfuSov  for  ftyfiTov:  afaynjaun  for 
ofoyxn :  they  also  change  a  and  u  into  ta, 
*v  into  mvf  ii  ioto  lai.and  ii,  tv  into  m  and 
nv*  and  lo  into  iv» 
JONCQUETIA,  in  botany,  so  named 


After  the  death  of  the  Pdnce,  Jones  again 
visited  Italy,  whei^  he  punned  further  im- 
provement during  some  years.  When  the 
Surveyor's  place  fell,  he  returned  to  occupy 
the  office,  and  finding  Ae  Board  of  Worka 
much  in  debt,  he  relinquished  his  own 
dues,  and  prevailed  upon  the  Comptroller 
and  Paymaster  to  do  the  same,  till  all  ar- 
rears were  cleared. 

The  King,  in  16^0,  set  him  a  task  better 
suited  to  a  man  of  learning  than  an  artist, 
which  was,  to  exercise  his  ingenuity  in  con- 


in  memory  of  Denis  Joncquet,  a  genus  of  jecturing  tlie  founders  and  the  purpow  of 
the  Decandria  Tetragynia  dass  and  order,  that  remarkable  remain  of  anUqui^,  Stone- 
Essential  character  :  calyx  five-leaved ;  pe-  henge.  Jones»  whose  ideas  were  all  Roman, 
tals five,  spreading;  fibunents  growing  to  a  convinced  himself  that  it  ought  to  be 
ghmdttle ;  styles  none ;  capsule  snb-globo-  ascribed  to  that  people,  and  wrote  a  trea- 
lar,  one- celled,  five-valved,  five-sieeded.  tise  to  prove  his  point;  b»t  of  all  the 
There  is  but  one  species,  vis.  J.  guianensis,  guesses  relative  to  that  structure,  this  has 
a  hrge  tree,  forty  to  fifty  feet  high,  and  least  obtained  the  concurrence  of  sound 
about  three  in  diameter  with  a  russet  antiquarians.  At  that  ^e  he  was  building 
bark,  and  a  white  uncompact  wood  -,  it  has  the  banquetling-house  at  Whitehall,  which 
a  great  number  of  branching  boughs  at  the  was  meant  only  as  a  pavilion  to  a  splendid 
top,  those  in  the  middle  erect,  the  rest  ho-  palace  intended  to  be  erected,  and  of 
risontal,  spreading  in  all  directions.  Na-  which  there  exists  a  magnificent  design 
live  of  Guiana.  ffom  lib  ideas.  The  banquettinghonse 
JONES  (iNico),  an  eminent  architect,  subsisU,  a  model  of  the  pure  and  elegant 
was  the  son  of  a  clothworkef  in  London,  taste  of  the  architect.  He  was  in  that 
and  was  born  in  that  city  about  I57t,  reign  appointed  a  commissioner  for  repair- 
Scarcely  any  thing  is  known  of  the  manner  ingthe  cathedral  of  St.  Paul's,  which  office, 
in  which  be  passed  his  early  years,  but  it  is  as  well  as  his  other  posts,  were  continued 
probab^  that  he  enjoyed  few  advantages  of  to  him.  under  Charles  I.     The  entertam. 
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iMBtt,  called    masqaesy  introdiiced    by  hasgiv^iiaeatBk^gae  i^dtepriBcipilb^ 

James't  queen,  Anne  of  Deonarky  and  in  ingi  ereeted  and  decorated  l»y  tke  mdt 

vogue  during  the  gay  part  of  the  soceeed-  tect. 

mg  reign*  gave  Jones  frequent  em|iloy-       Jombs  (WuaiakX  in  biopapliy,  t  w 

meat  in  the  invention  of  the  tcenery  and  eminent  mathemaUckui  in  the  seveateed 

decomtionB.     The  poetical  composer  of  and  former  part   of  the  eigfatenlk  <» 

most  of  these  pieces  was  Ben  Jonson,  be-  tuiy,   was   bom   in    tlie  paridi  of  U» 

tween  whom  abd  Jones  a  violent  quarrel  fibangel  trer  Bard,  at  the  foot  of  Bodmi 

took  place,  productive  of  much  virulent  mountain  In  tlie   Xsie  of  Aqglesei,  N«ti 

abuse,  in  detestable  vene,  on  the  part  of  Wales,  in  the  ymatr  1680.    His  parents  «n 

the  testy  bard.    It  appears  that  thearcbi-  yeomen,  or  smsdl  fanoers,  on  that  btmi, 

tect  too,  was  a  dabbler  in  poetry,  which,  and  he  diei^  received  the  beat  edaoki 

peihaps,  might  be  tlie  occasion  oif  the  di^  which  they  were   able   to  afibrd ;  nadait 

ference  between  them.  writing,  and  accsonotOy  in  ^^^g*"*,  and  tk 

.  The  repairs  of  StPaulls  did  not  com-  Latin  grammar.     Having,  however,  as  o- 

mence  till  IdSS.    Of  our  architect's  per-  traordinary  turn  for  mathematfca/  stuiss, 

Ibrmance  in  this  business,  Mr.  Walpole  thus  by  the  industrious  exertion  of  vigoroai  a- 

speaks:  **  In  the  restoration  of  that  caflie-  teUectnal  powera,  he  sopplied  the  dcto 

dial,  he  made  two  capital  fimlts.    He  fint  of  adequate  instmction,  and  Jaid  the  km- 

renewed  the  sides  with  very  bad  Gothic,  dation  of  his  futnre  lame  and  fortune.  Hi 

and  then  added  a  Roman  portico,  magmH-  began  his  career  In  life  hy  teadiiiy  atik- 

cent  and  beantifol  indeed, but  wfakdi had  no  matics  on  board  a  man  4]^  war;  andisflii 

affinity  with  the  ancient  parts  that  remamed,  aitoation  he  attracted  the  notice,  aad  Bb> 

and  made  his  own  Gothic  appear  ten  times  tained  the  friendship,  of  Ix>rd  Amoo.  b 

heavier.    He  oonunitted  the  same  error  at  his  twenty-second  year,   Bfr.  Jonci  ^ 

Wmcfaester,  thmsting  a  screen  in  the  Ro*  lished  "  A  New  Compendiom  of  the  idair 

nan  or  Gredan  taste,  into  the  middle  of  Art  of  Kavigation,"  Sec*  8vo^  wUeb  k  i 

thai  cathedral.    Jones,  indeed,  was  by  no  a  neat  little  piece,  and  was  recei?ed  vd 

means  successfiil  when  he  attempted  Go-  great  approbition.     He  was  present  tf  Ik 

tfalc"  He  had  much  employment  both  from  capture  of  Vigo,   in  the  same  year,  ai 

the  court  and  among  the  nobility,  and  re-  having  joined  his  comrades  in  quest  of  pA> 

alind  a  handsome  fortune,  which  was  di-  lage,  he  eagerly  fi^ed  npoo  •  bookt^ki^ 

minished  by  suffisrings  during  the  troubles  shop  as  the  object  of  his  depredatioa ;  M 

which  succeeded.'  He  was  obnoxious,  both  6nding  in  it  no  literary  treasures^  «ttA 

as  a  &vourite  of  his  royal  master,  and  as  a  were  the  sole  plunder  that  ho  coretedy  h 

Roman  Catholic    The  first  attack  made  contented  himself  vrith  a  pab  of  sdasn, 

upon  him  was  in  1640,  when  he  was  called  which  he  frequently  exhibited  to  hm  fnoA 

before  the  House  of  Lords,  on  a  complaint  as  a  trophy  of  his  military  success,  rehtisg 

of  the  parishioners  of  St  Gregory'^,  for  de-  the  anecdote  by  which  be  gauied  it  After 

molishmg  part  of  their  church,  m  order  to  the  retuni  of  the  fleet  to  Eogisfl^  be  m- 

make  room  for  his  additions  to  St  Paul's,  mediately  established  himself  ai  a  teacher 

la  1646  he  was  obliged  to  pay  545i.  by  way  of  mathemaUcs  in  London,  wher^  ioAe 

of  compotttion  as  a  malignant  year  1706,  he  published  his  ^  Synopo*  Fn- 

Ibe  Kmg's  death  greatly  afiected  him ;  mariorum  Matheseos  ;*'  or,  ^  A  New  btfv- 

and  he  died,  worn  down  by  grief  and  mis-  duction  to  the  MatJiematics,"  See.  eoBom- 

Ibrtune,  m  July,  1651.    He  is  said  to  have  ing  a  perspicuous  and  nsefiil  compeod"" 

been  a  skilfiil  geometrician,  and  to  have  of  all  the  mathematical  sdeocei,  and  sf- 

been  well  acquainted  with  various  branches  fording  a  decisive  proof  of  ha  earff  end  cm- 

of  knowledge.   He  was  certainly  the  great-  summate  proficiency  m  his  far oofite  ft*' 

est  English  architect  previous  to  Sur  Chris-  dies.    The  private  diaracter  ei  Mr,  J««^ 

topher  Wren.     His  designs  with  the  pen  was  respectable,  hu  manneri  were  sgree^ 

vrerehijrhly  valued  by  Vandyke.    A  oollec-  able  and  inviting;  and  those  *l«*'«^'*  "JJ 

tionoftliemwasengravedand  published  by  only  contributed  to  eolaiye  '^^  ^'^^ 

Mr.  Kent,  in  two  volumes  foKo,  1727,  and  liis  frienrls,  whom  his  estsblisbed  ^^^^ 

some  lesser  designs  in  1744.    Otiiers  were  for  science  had  attracted,  but  alio  to  lecsre 

published  in  1745,  4to.,  by  Mr.  Ware.    A  their  attachment  to  him.  .^ 

copy  of  PaUadio*s  Architecture,  with  ma-        Among  others  who  boooored  ^"V^^ 

nuscript  notes  by  Jones,  is  in  the  library  of  their  rsteem,  was  the  i^reat  ^^  Tv?. 

UTocccster  CoUege^  Oxford.    Mr.  Walpole  Lord  Haidwicke,  whom  he  attended  v 


JONES. 

rompanion  en  the  cirenit,  when  he  was  While  he  was  in  this  ritnationalsoi  he  en- 
Chief  Justice ;  and  tfaii  nobleman,  when  tered  into  a  matrimonial  comiection,  from 
he  afterwards  held  the  Great  Seal,  availed  which  sprang  three  children,  the  last  of 
himself  of  the  opportunity  to  testify  his  re-  whom  was  ti^  late  Sir  William  Jones.  Mr. 
gard  for  the  merit  and  rharmcter  of  his  Jones  sorriTcd  the  birth  of  this  son  only 
friend,  by  conferring  upon  him  the  office  of  three  years,  being  attacked  with  a  disorder, 
secretary  for  tlie  peace.  He  was  also  which  the  sagacity  of  Dr.  Mead,  who  at- 
introduced  to  the  friendship  of  Lord  Parker,  tended  htm  with  the  anxiety  of  an  affec- 
(af^erwards  President  of  the  Royal  Society)  tf  onate  friend,  immediately  discovered  to 
which  terminated  only  with  his  death ;  and  be  a  polypns  of  the  heart,,  and  wholly  in- 
amongst  other  distinguished  characters  in  carab!e.  He  died  in  July  1749,  when 
the  annals  of  science  and  literature,  the  about  sixty-nine  years  of  age,  learing  be- 
names  of  Sir  Isaac  Newton,  Halley,  Mead,  hind  him  a  great  reputation  and  moderata 
and  Samuel  Johnson,  may  be  enumerated  propertyi 

as  the  intimate  friends  of  Mr.  Jones.    By  <<  The  history  of  men  of  letters,**  says 

Sir  liaac  Newton  he  was  treated  with  parti-  Lord  Teignmonth,   from  whom  we  have 

colar  regard  anck  confidence ;  and  baring  cliiefly  extracted  the  preceding  particulars, 

afterwards  fbond  among  some  papers  of  **  is  too  often  a  melancholy  detail  of  hitman 

Collins  which  fell  into  his  hands,  a  tract  of  misery, .  exhibiting  the  unavailing  struggles 

Newton's,  entitled,  <*  Analysb  per  quanti^  of  genins  and  learning  against  penury,  and 

tatnm  Scoies,  Fluxiones,  ac  differentias:  life  consumed  in  fruitless  expectation  of 

cum  EnnneiTitione  Linearnm  tertii  Ordi-  patronage  and  reward.    We  contemplate 

oes  i"  with  the  consent  and   assistance  of  with  satisfaction  the  reverse  of  this  picture 

that  great  man,  he  ushered  it  into  the  world,  in  the  history  of  Mr.  Jones,  as  we  trace  him 

accompanied  by  other  pieces  on  analytical  in  his  progress  from  obscurity  to  distinction, 

subjects  in  1711,  quarto.  and  in  his  participation  of  the  friendship  and 

By  being  thus  the  means  of  preserving  beneficence  of  the  first  characters  of  the 

some  of  Newton'k  papers,  which  might  times.    Nor  is  it  less  grateful  to  remark, 

have  otherwise  been  lost,  he  secured  to  his  that  the  attachment  of  his  professed  ftiends 

friend  the  honour  of  having  applied  the  me*  did  not  expire  with  hb  life ;  after  a  proper 

thod  of  infinite  series  to  all  sorts  of  curves,  interval  they  visited  his  widow,  and  ried  in 

somc^  time  before  Mercator  had  published  their  offers  of  service  to  her ;  amongst  others, 

bis  *<  Quadrature  of  the  Hyperbok,"  by  a  to  whom  she  was  particulariy  obliged,  I 

similar  metfaft.    And  its  appearance  at  a  mention  with  respect  Mr.  Baker,  author  of 

time  when  the  dispute,  ran  high  between  a  treatise  on  tiie  improved  microscope,  who 

LeibnitB  and  the  friends  of  Newton,  con-  aflTorded  her  important  asststuice,  in  ar- 

ceming  the  invention  of  fluxions,  contri-  ranging  the  collection  of  shells,  fossils,  and 

botmg  to  the  decision  of  the  question  in  fii-  other   curiosities,   left   by   her   deceased 

xour  of  our  illustrious  countryman.  husband,  and  in  disposing  of  them  to  the 

Mr.  Jones  was  elected  a  member,  and  best  advantage." 
afterwards  a  Vice-President  of  the  Royal  Mr.  Jones's  papers  m  the  Philos.  Trims. 
Society.  After  the  retirement  of  Lord,  are,  ^  A  Compendious  Disposition  of  Equa- 
MacclesfieldtoSlierbomeCastle,Mr.Jone8  tions  for  exhibiting  the  Relations  of  Go- 
resided  with  his  Lordship  as  a  member  of  niometrical  Lines,"  in  the  forty-fourth  vo- 
his  family,  and  instructed  him  m  the  sci-  Inme ;  **  A  Tract  on  Logarithms,'*  in  the 
ences.  While  he  was  in  this  situation,  he  sixty-first;  **  An  Account  of  the  Person 
had  the  misfortune  to  lose  the  greatest  part  killed  by  Lightning  in  Tottenham-court 
of  hb  property,  the  accnmnbition  of  Indus-  Chapel,  and  its  Effects  on  the  Building,"  in 
try  and  economy,  by  the  fiiilure  of  a  banker;  the  sixty-second  ;  and  **  Properties  of  the 
but  the  friendiship  of  Lord  Macclesfield  Conic  Sections,  deduced  by  a  Compendious 
diminished  the  weight  of  the  loss,  by  pro*  Mediod,*'  in  the  sixty- third  volume.  These 
curing  for  him  a  sniecure  phu;e  of  consider-  pieces^  and  indeed  all  his  works,  are.distin- 
able  emolument.  From  the  same  noble*  guished  by  remarkable  neatness,  brevity, 
man  be  had  the  offer  of  a  more  lucrative  accuracy,  and  perspicuity.  If,  however, 
situation  I  but  he  declined  the  acceptance  Mr.  Nichols  is  not  deceived  in  his  informa- 
of  it,  as  it  required  a  more  close  official  at-  tion,  the  world  has  been  deprived  of  his  last 
tendance  than  was  agreeable  to  his  temper,  and  most  laborious  work,  which  he  lived  to 
orcompatibte  withfaisattarlnncnt  toscien*  complete,  but  not  to  see  it  printed.  It 
tific  pursuits.  was  a  work  of  the  same  nature  with  his 
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fosTC,  and  nicsded  townre 

iocrodoctm  to  t]KM9ac«%or,fHiM^  ittte  JOSK,  or  Jovoixc,  m  wval 

«DBe  tUBiE,  to  the  ■BlbcMUkal  and  philo-  kind  of  noU  rtip, 

aophkalworkiorNewtoa.    AwoftLoftUt  East  Indies:  tbae 

liiiid  WM  a  dcMdrntom  m  fitentnre,  awl  It  bii^Kii  ^  oor  flj-boati,  and  difer  m 

rapnrvd  a  gcooKtictan  of  tke  fint  cbsi  to  form  of  their  bnikliDg,  accordios  to 

ivtalD  tLe  weight  of  to  importjot  an  nn-  different  mednKb  of  naval  architrcfenr-  - 

dcrtakiflf ;  for  «faidi,as  D'Aleabertjofttly  by  the  nations  to  wUcb  they  belong. 

observes,    -  the    combined   fotc^  of    the  "h  «re   frequently  nude   of  nuts,  a 

gientcst  anthematidaBS  wonU  not  hare  their  anchors  are  nude  of  wood. 

been  BMre  than  idftcient.*  JOURNAL,  a  day  book,  regirtcr,  or 

Mr.  Jones  vat  fully  aware  of  the  aidoons  comt  of  what  panes  daily. 

Batnreof  sncha  la»k;  but  the  importunity  JousnAL,  or  Day-book,  nmoag  m 

ofhisnamcroasaci|aaintaBCe,  and  particn-  chants,  is  that   wherein  the    trimnctii 

larly  of  his  friend  Lord  Macclesfield,  in-  recofded  in  the  waste-book  are  pcepnied  t<o 

dnccd  him  to  commence,  and  to  perASt  till  be  carried  to  the  ledger,  by  having 

he  had  completed,  his  design,  the  result  of  proper  debtors  and  i 

all  his  knowledge  and  esperieoce,  and  what  pointed  out    For  a  more  distinct 

he  had  reaion  to  hope  would  prove  a  last-  of  whicti  see  BooK-KaBFiUG. 

kif  monnment  of  bis  talents  and  indostry.  Jourhal,-  at  sea,  is  a  register*  kept  by 

Soroely  had  he  sent  the  first  sheet  to  the  the  pilot   and   others,  wherein   notice   is 

press,  when  his  illness,  which  proved  £*talv  taken  of  every  thing  that  happens  to  the 

obliged  him  to  stop  the  impression ;   but  ship  from  day  to  day,  vrith  regard  to  the 

before  his  death  he  entnuled  his  BIS.  fairly  wiiids,  tho  thumbs,  the  rake,  soundings,  ibc« 

transcribed,  to  the  care  of  Lord  Maccles-  and  in  order  to  enable  him  to  adfost  the 

field,  who  promised  to  pnbliA  it,  as  well  reckoning,  and  determine  the  place 

/or  the  honour  of  thie  author  as  the  benefit  the  ship  is. 

of  his  family.  The  Earl  survived  his  friend  In  sea  journals,  the  day,  or  tvrenty 
many  yean ;  but  the  MS.  was  fi>rgotten  or  hours,  lermmate  at  noon,  hecaase  the  e.Tun 
negated,  and  after  Lord  Blacdesfield's  of  the  dead  reckoning  are  at  that  peiind 
death  was  not  to  be  found.  Whether  it  was  generally  corrected  by  a  solar  observation. 
accideotaliy  deslroyed,  or  whether,  as  lias  The  first  twelve  hours,  from  noon  to  mid- 
been  suggested,  it  was  lent  to  some  geome-  night,  are  marked  with  P.li.  signifying 
tridan,  who  basely  concealed  it,  or  possibly  after  mid-day ;  and  the  second  twelve  hsnas 
burnt  the  origioal,  to  prevent  the  ad  van-  from  mid-ttigh|  to  noon,  are  marked  with 
tages  vrliich  he  derived  from  it  from  detec-  A.  M.  signifying  after  midnight ;  so  that 
tjon,  cannot  now  be  ascertained.  Such  is  the  ship  account  is^welve  houn  earlier  than 
the  relation  given  in  pie  **  Anecdotes  of  the  shore  account  of  time.  There  are  vjri- 
Bowyer,"  on  which  Lord  Teignmouth  re-  ous  ways  of  keeping  journals,  accorda^  ta 
marks,  that  their  is  no  evidence  in  the  me-  the  different  notions  of  mariners  concem- 
moraoda  left  by  Sir  William  Jon^  to  con-  ing  the  articles  that  are  to  he  entered, 
firm  or  di^vrove  these  assertions.  Mr.  Some  keep  such  a  kind  of  jooraal  as  is  only 
Jones  is  said  to  have  possessed  the  best  ma-  an  abstract  of  each  day*s  transactions,  spe- 
themaiJcal  library  in  Engfamd,  containing  cifying  the  weather,  what  ships  or  lands 
almost  every  book  of  that 'kind  which  was  were  seen,  accidents  on  board,  the  latitude, 
to  be  met  with.  By  a  bequest  in  his  will,  longitude,  the  meridional  distance,  courK, 
It  became  the  property  of  Lord  Maccles-  and  ran.  These  particuhirB  are  to  be 
field,  and  forms  at  present  a  distinguished  drawn  from  the  ship's  log-book,  or  from 
part  of  the  Macclesfield  collection  at  Sher*  that  kept  by  the  pilot  himself.  Others 
borne  Castle,  in  Oxfordshire.  He  bad  also  keep  only  one  account,  inchiding  the  kif  • 
collected  a  great  qnantity  of  MS.  papers  book,  and  all  the  work  of  each  day,  with 
andletteraofformer  mathematicians,  which  the  deductions  drawn  from  it.  Notwilh- 
have  often  provM  useful  to  the  writers  of  standing  the  form  of  keeping  jooinab  b 
their  lives,  &c  After  his  death  these  were  very  diflferent  in  merchant  ships,  yet  one 
dispersed,  and  fen  into  the  hands  of  different  method  appears  to  be  invariably  pursued 
persons,  and,  among  others,  into  those  of  in  the  navy,  which,  however,  admits  of 
Mr.  Robertfoo,  librarian  tnd  clerk  to  the  much  improvement,  f<ir  no  form  can  be 
Koyal  Soci^y,  from  wtefe  eaecutois  Dr.  properly  called  peiftct  that  leaves  as  great 
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«  apace  fbr  one  dayli  work,  whicfa  any  not  paniclea,  covered  with  a  silky  down,  of  a 

6e  hiteicitii^,  and  can  tterefore  be  told  in  pale  yellow  cotoar.     Native  of  Jamaica 

n  few  lines,  ai  for  another,  which  may  pin-  and  other  Iilandt  m  the  West  Indies, 

bnbly  aboand  with  important  incidents,  and  IRIDIUM.    Mr.  Tennant,  on  examining 

consequently  reqnire  much  room.    Accord-  the  bhick  powder  left  after  dissolving  pla- 

ing  to  circomstances  the  matter  mnst  be  tina,  which  .ftom  its  appearance  had  been 

fTpater  or  less,  and  the  appropriated  space  supposed  to  consist  chiefly  of  plambafb, 

abonid  admit  of  all.  found  it  contained  two  distinct  metals  never 

JOURNEYMAN,  properly   one    who  before  noticed,  which  he  has  named  iridinm 

wnska  by  the  4af  onip ;  but  It  is  now  used  and  osminn.     The  former  of  these  was 

for  any  one  who  worka  under  n  maitur,  observed  soon  after  by  Descostib,  knd  by 

cither  by  the  day,  the  year,  or  the  piece.  Vamittelln. 

JOY,  one  of  the  most  powerful  mental  To  analyse  the  black  powder,  Mr.Tennant 

emotions  accompanied  with  an  eztraordi-  pot  it  into  a  silter  crucible  with  a  large 

nary  degree  of  aninmtion  and    pleasure,  proportion  of  pure  dry  soda,  and  kept  it  in 

The  effect  of  joy,  if  not  too  violent,  invigo-  a  red  heat  for  some  time.    Tbe  alkali  being 

r.ites  the  whole  animal  frame.    But  sudden  then  dissolved  in  water;  it  had  acquired  a 

and  excessive  joy  is  often  as  injuriow  as  deep  orange  or  brownish  yellow  colour,  but 

the  operation  of  either  grief  or  terror,  and  much  of  the  powder  remained  undissolved, 

there    are  a   thousand  instances   on   re>  This  digested  in  muriatic  acid  gave  a  dark 

cord,  m  which  the  precipitate  commnnica-  blue  solution,  which  afterward  became  of  a 

lion  of  unexpected  good  news  hm  proved  dusky  oKve  green,  and  finally,  by  continu- 

&tal.  hig  the  heat,  of  a  deep  red.    The  residuum 

IPECACUANHA.    See  Matsma  Mb*  being  treated  m  before  with  alkali,  and  so 

DiCA.  oa  alternately,  the  whole  appeared  capable 

IPOMOEA,  in  botany,  a  genus  of  the  of  M>hitioo.    As  some  silex  continued  to  be 

Pentandria    Monogynia   cLim  and  order,  taken  op  by  the  alkali,  till  the  whole  of  the 

Natural  order  of  Campanaces.    Convolvn-  metal  was  dissolved,  it  seems  to  have  been 

li,  Jiissieu.     Essential  character:   corolla  chemically  combiued  with  it    The  alkaline 

fnnnel-lbrm ;  stigma  headed  globose ;  cap-  solution  contains  oxide  of  oeroium,  with  a 

sole  three-celled.    There  are  twenty-seven  small  proportion  of  iridium,  which  separates 

species,  of  which  I.  quaraodit,  vringed-leav-  spontneously  m  dark-coloured  thin  flaken 

ed  ipomoea  is  an  annual  plant,  rising  with  by  keeping  it  some  weeks, 

oblong,  broad  seed  leaves,  which  remain  a  Hie  acid  solution  contairs  likewise  both 

considerable  time  before  they  &11  off;  stems  the  meUls,  but  chiefly  iridium.    By  slow 


slender,  twining,  rising  by  support  to  the     evaporation  it  affords  an  imper/ectJy  cry* 
height  of  eight  feet,  sending  out  several    stalhaed  mass;  which,  bcnig  dried  on  blot- 


side  branches,  which  twine  about  each  ting-paper,  and  dissolved  in  water,  gives 
other.  The  fiowen  come  out  singly  from  by  evaporation  distinct  octaedral  crystsJs. 
the  side  of  the  stalks,  on  slender  peduncles  Tliese  crystals,  dissolved  in  water,  produce 
an  inch  tong.  The  tube  of  the  corolhi  it  a  deep  red  solution  inrfining  to  orange, 
about  the  same  length,  narrow  at  bottom,  Infiision  of  galls  occasions  no  precipitate, 
and  gradually  widening  to  tbe  top,  where  but  mstantly  renders  the  solution  almost 
itspreads  open,  flat,  with  five  angles.  It  it  oohmriess.  Muriate  of  tin,  carbonate  of 
of  a  beautifiU  sca^et  colour,  msJung  a  fine  sods,  and  prnssiate  of  potash,  produce  near- 
appearance.  It  is  a  native  of  both  Indies,  ly  the  same  effect.  Ammonia  precipitates 
IRESINE,  in  botany,  a  genus  of  the  the  Oxide,  but,  possibly  from  beiiy  hi  rz- 
Dioecia  Pentandria  clam  and  order.  Na-  cess,  retatm  a  part  in  solution,  acqnirhig  a 
taral  order  of  Holoraces.  Amaranthi,  purple  colour.  Tbe  fixed  alkalies  precipi* 
JoMieu.  Essential  character:  calyx  two-  tate  the  greater  part  of  the  oxide,  but  re- 
leaved;  corolla  five-petalled :  male,  neo-  tam  a  part  in  sohition,  this  becoming  yeUow. 
t^ry  seven:  feaaale,  stigmas  two,  sessile;  AUthensetals  that  Mr.Tennant  tried,  ex - 
cupmle  with  tomentose  seeds.  There  it  cept  gold  and  platnai,  produced  a  dark  or 
oaly  one  species,  viz,  I.  celosia,  a  perennial  black  predpitale  fiom  the  nmiiatie  solution, 
weak  phmt  requiring  support,  rising  twelve  and  left  it  cohnirlett. 
feet  in  height,  having  large  knots  at  each  The  iridmm  itey  be  obtauied  pore,  by 
jomt,  vriih  oval  lanceolate  smooth  loaves ;  exposmg  the  octaedral  crystals  to  beat, 
steoM  very  diffused,  branching  ont  on  every  which  expels  the  oxygen  and  mniiatic 


nde ;  flowers  tenninatins  in  slender  loose    It  was  while,  and  couU  not  be  melted  by 
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any  heat  Mr*  Temmnt  ooold  employ.    It    rica,  however,  prodncei  very  fiew. 
did  Dot  combiue  with  sulphur^  or  with  ar-     are  fbimd  natives  of  the  colder 
:^cmc..  Lead  unites  with  it  easily^  but  is     Asia,  more  still  of  Europe,  and  most  of 
\parated  by  ciipellal^on,  leaving  tlie  iri->    Cape  of  Good  Hope.    These  plant* 
diijipi  on  the  cupel  as  a  coarse  black  powder,     herbaceous  flowering  perenniak,  both  oC 
Copper  forms  with  it  a  very  malleable  al-     the  6broas,  tuberous,  and  butbons 
loy,  wliich,  after  cuflelUtion  with  the  addi-    khid,  producing  thick  annual  stalks 
tion  of  lea^,  leaves  a  small  proportion  of  the     three  inches  to  three  feet  in  heiglit,  U 
iridium,  but  much  less  than  in  the  preced-    nated  by  large  hexapetalous  flowen,  ~ 
ing  instance.    Silver  forms  vfith  it  a  per-  •  three  of  the  petals  reflexed  back  and 
fectly  malleable  componhd,  the  surface  of    erect:  these  are  very  omankeDtal 
which  is  tarnished  merely  by  cupelhition;    appearing  in  flower  in  May,  June,  andJoly. 
yet  tije  iridium   api^ears    to  be  difiiised  v     irqN  is  a  metal  of  a  bluish  wliite  co- 
through  it  in  fine  powder  only.    Gold  re-,  lonr,  of  considerable  hardness  and  elasticsry; 
mams  malleable,  and  little  altered  in  co-     very  malleable,  exceeduigly  tenadoiu  aad 
lour,  though  alloyed  with  a  considerable     ductile,  and  of  a  moderate  specific  gvsvity 
proportion ;  nor  is  it  separable  either  by     among  metallic  substances.     It  b 
cupeUaticn  qr  qnartation.    If  the  gold  or    disposed  to  rust  by  the  access  of  air,  or 
silver  be  dissolved,  the  iridium  is.  left  as  a    action  of  water,  in  the  common 
black  powder.  tare  of  the  atmosphere.    The 

The  Frencii  chemists  observed,  that  tliis  of  prismatic  colours  on  its  polidied 
new  metal  gave  a  red  colour  to  the  triple  lakes  phice  long  before  ignition;  aad  at  •• 
salt  of  platina  and  sal  ammoniac,  was  not  low  a  temperature,  that  the  sli^test  ooat- 
altered  by  muriate  of  tin,  and  was  precipi-  ing  of  grease  is  sufficient  to  prevent  their 
tatcd  of  a  dark  brown  by  caustic  alkali,  appearance  by  defending  it  fh>m  the  ons- 
Vauquelin  added,  that  it  was  precipitated  tact  of  air.  It  may  be  ijgnited,  or  at  least 
by  galls,  and  by  prussiate  of  potash :  but  rendered  sufficiently  hdt  to  set  fire  to  brim- 
Mr.  Tennant  ascribes  this  to  some  im-  stone,  by  a  quick  succession  of  blowB  vriHi 
purity.  a  hammer.    When  struck  with  a  flint,  or 

Mr.  Tennant  gave  it  the  name  of  iridium  other  hard  stone,  it  emiti  decrepitatiBir 
from  tlie  striking  variety  of  colours  it  af-  ignited. particles,  snch  as  can  be  obtained 
fords  while  dissolving  in  muriatic  add.  from  no  other  metal  by  the  same  mcnm. 

Dr.  Wollaston  lias  observed,  that  among  These  particles  are  seldom  larger  than  the 
the  grains  of  cruile  platina  there  are  some  two  himdiedth  part  of  an  inch  in  diameter ; 
scarcely  distingubhabic  from  the  rest  but  and,  when  examined  by  a  maguificry  are 
by  their  Insolubility  in  nitro-mnriatic  acid,  found  to  be  hollow,  brittle,  and  of  a  gicy- 
They  are  harder,  however,  when  tried  by  ish  cotour,  resembling  the  tcaios  of  bttfoed 
tlie  file ;  not  in  the  least  malleable;  and  of  iron.  Hib  metal  b  easily  oxided  by  firv. 
the  specific  gravity  of  19.5.  These  ap-  A  piece  of  iron  wire,  nnmeiied  ni  ajar  of 
peared  tahini  to  be  an  ore,  consbtiog  en-     oxygen  gas,  being  ignited  at  one  end,  wil 


tirely  of  the  two  new  metals.  be  entirely  consumed   by  the 

iRIS,  m  anatomy,  the  anterior  coloured  combustion  of  ita  parts.    It  requires  a  very 
part  of  the  uvea  of  the  eye,  so  called  be-  intense  heat  to  fuse  it ;  on  which  accoont  it 
cause  of  its  variety  of  coloiuv,  iris  being  can  only  be  brought  mto  the  thape  of  took 
the  Latin  wpi d  for  rambow.    The  irb  b  a  and  ntensib  by  hammering.    Thb  high  de- 
circular  variously  coloured  part,  which  sor-  gree  of  infusibility  would  deprife  It  of  the 
rounds  the  pupil ;  it  b  in  some  peisons  blue,  most  valnabte  property  of  metab,  namely, 
ill  others  black,  brown,  grey,  &c.  eadi  of  ^se  uniting  of  smaller  masces  mto  one,  if  it 
which  has  its  peculiar  beauty,  and  b  suited  did  not  possess  another  amgnlar  and  advan- 
to  the  complexion  of  the  person  who  has  it  iageoas  proper ty^  which  b  feand  in  ao 
See  Anatomy,  f )pnc8.  -other  metal  except  pbtma  i  namely,  that  of 
IRIS,  in  botany,  a  genus  of  the  Trian-  welding.    Inawhite  heat,  iron  appeanas 
dria  Monogynia  dass  and  order.    Natural  if  coveved  with  a  kind  of  vamiili ;  and  m 
order  of  Ewatae.    Irides,  Jnssien.    Essen-  Ihb  atate,  if  two  pieces  be  applied  together, 
tial  character:   corolb  six-petalled,    nne-  they  wfll  adhere,  and  may  be  pofectly 
qual,  petals  alternate,  jointed  and  spread-  mated  by  forging.    Iron  is  thongbt  tp  he 
ing;  stigmas  petal-form,  cowled,  two-lipped,  rthe  only  snbstance  in  nature,  which  lias  Ibe 
ThW  are  fifty  species.    The  irb  is  an  inha-  property  of  bccomwg  magnetical.    It  is 
bitant  of  every  quarter  of  the  world  i  Am«-  highly  probable,  froiifk  tha  groat  abimdaaet 
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of  this  metil,  tint  all  substances  wbkh  ex*  tate  a  fine  bkck  fecnla  from  sulphate  of 
■libit  magnetUm  do  contain  iron ;  but  it  iron»  which  remains  sospended  for  a  con- 
must  be  confessed,  that  there  remam  many  sidersble  time  in  the  flaid,  by  the  addition 
experiments  to  be  made  among  the  earths  of  gam  arabic.  This  floid  is  well  known 
and  powders  which  exhibit  magnetkal  pro«  ^  by  the  name  of  ink.  See  Ink. 
pertiesy  before  this  negative .  proposition,  The  beautifhl  pigment^  well  known  in 
which  confines  magnetism  to  iron,  can  be  the  arts  by  the  name  of  Pmssian  blue,  is 
admitted  as  proved.  likewise  a  precipitate  afforded  by  solphnte 

When  iron  is  exposed  to  the  action  of  of  iron. 
pure  water,  it  acquires  weight  by  gradual        if  two  parti  of  ainm,  and  one  of  sotpliate 
oxydation,  and  hydrogen  gas  escapes :  this  of  iron,  be  dissolved  in  eiglit  or  ten  parts 
is  a  very  slow  opemtion.    But  if  the  steam  of  boiling  water,  and  a  solntion  of  pmrniate 
of  water  be  made  to  pass  throi^h  a  red  hot*  of  potash  be  added  as  long  as  any  eiff^rves- 
gun-barrel,  or  through  an  ignited  copper  or  cence  and  precipitation  are  produced,  the 
glass  tube,  containing  iron  wure,  the  hvn  precipitate,  thoronglily  washed  by  affhsion 
becomes  converted  into  an  oxide,  while  by-  of  boiling  trater,  will  have  a  green  colour. 
drogen  gas  passes  out  at  the  other  end  of  This  b  owing  to  the  yellow  oxide  of  iron 
the  barrel.    The  action  of  air,  assisted  by  thrown  down  with  tlie  prassiate,  which  most 
heat,  converts  iron  into  a  black  oxide,  con-  be  dissolved  by  adding  mnriatic  acid.   The 
taining  twenty-five  of  oxygen.    By  tue  ac-  deep  blue  powder,  insoluble  in  this  acid,  is 
tion  ^  stronger  heat  this  becomes  a  red-  then  to  be  trashed  and  dried  for  use.    Ac- 
dish  brown  oxide,  containing  forty-eight  of  cording  to  Profossor  Pronst,  the  iron  in« 
oxygen.    The  yellow  nist,  formed  when  pnissian   blue   contains    .48   of  oxygen, 
iron  is  long  exposed  to  damp  air,  is  not  a  and  is   obtained  only  from  a.  snpcr-oxy- 
simple  oxide,  as  it  contains  a  portion  of  genated   snlphate ;    the   precipitate  from 
carbonic  acid.     According  to  M.  Chene-  a  pore  alkaline  prussiate  and  salphate  of 
vix,  there  are  font  stages  of  oxydation  of  iron  vnth  a  mmimom   of  oxygen   being 
iron:  the  first,  or  mmimum,  vrhite;  these-  white,  and  containing  only   .f7   of  oxy- 
cond,  green ;  the  third,  black;  the  fourth,  geo.    This  may  explain  a  fiict  observed  by 
or  nuximnm,  red.    Tbenard  admits  only  a  French  colourroan,  who,  havmg  mixed 
three,  the  white,  green,  and  red.  some  Prussian  bine  and  white  lead  with  nut 
The  concentrated  sulphuric  acid  scarcely  oil,  and  set  it  by  for  some  time  covered 
acts  on  iron,  unless  it  is  boiling.    If  the  with  vrater,  found  the  snriace.  only  bine, 
sulphuric  acid  be  diluted  with  two  or  three  and  all  the  rest  white.    On  pouring  it  out ' 
parts  of  trater,  it  dissolves  iron  readily,  on  his  stone,  and  beguming  to  grind  it 
without  the  assistance  of  any  other  heat  than  afresh,  with  intention  to  add  more  Pnissian 
what  is  produced  by  the  act  of  combination,  blue,  be  fonnd  the  colour  gradually  returning 
Daring  this  solution,  hydrogen  gas  escapes  of  itself.  Here  it  might  be  supposed  that  the 
in  fau-ge  quantities.  oxide  of  the  prussiate  had  parted  with  oxy- 
Solpbate  of  iron  is  not  made  in  tlie  direct  gen  to  the  oil,  or  the  oxide  of  lead,  or  both, 
way,  because  it  can  be  obtained  at  less  thus  becoming  white ;  except  that  on  the 
charge  from  the  decomposition  of  martial  surface,  tThich  was  supplied  trith  oxygen 
pyrites.      It  exists  in  two   states,   one  fiom  the  snperincumbent  trater ;  and  tliat 
containing  oxide  of   iron,  trith   .tT   of  it  recovered  its  colour  by  attracting  oxygen 
oxygen,  trhich  is  of  a  pale  green,  not  al-  from  the  air.    Rut  on  this  supposition  it 
tered  by  gallic  add,  aiid  giving  a  white  would  seem,  tl»t  light  most  contain  oxygen, 
precipitate  trith  prussiate  of  potash.    The  nnce  tlie  colonr  of  this  paint,  »l)read  on 
other,  in  trhich  the  iron  is  combined  with  wood  or  paper,  returned  by  exposure  to 
.48  of  oxygen,  is  red,  not  ciystallicable,  fight  in  vacuo  as  trell  as  in  the  open  air. 
and  gives,  a  black  precipitate  with  gallic  Tl^e  colour  of  Pnissian  blue  is  affected  by 
add,  and  a  blue  with  prussiate  4if  potash,  the  contact  of  iron.    Mr.  Gill,  finding  a 
In  the  common  snlphate  these  two  are  mix*  knife  trith  triiich  he  tras  mixing  some  Cfai- 
ed  in  various  proportions.'  nese  bhie  acquire  a  green  tinge,  spread  a 
'       Distillation  separates  the  acid  from  sni-  little  of  it,  and  afterward  a  little  Pnissian 
phate  of  iron,  and  leaves  the  brotm  oxide  blue,  suflkicntly  diluted  on  the  blade  of  a 
of  iron,  called  colcothar.  knife,  and  trith  a  camel  hair  pencil  took  off 
YegeUble  astringent  matters,  snch  as    enough  to  form  a  tint  on  paper,  and  thus 
^  nut-galls,  the  husks  of  nuts,  logwood,  tea,    continued,  till  he  hod  taken  off  in  tlie  first 
&c.  which  contak  the  gallic  acid,  precipi-    instance  thirty-six,  and  in  the  second  dghty- 
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Bonle  of  iroii  may  be  obtained  by 
pit«ting  a  solntioo  of  the  salpbate 
oeutral  borate  of  soda. 

Arsenic  acid  likewise  nnitea  witik 


nix,    without  adding   any   fresh    colour,  may  be  expelled  by  heatins  it 

These  tints  differed  in  regular  gradation  leaving  a  fine  red  oxide. 

from  greenish  bine  to  green,  olive  green, 

yellowish  green,  yellow,  and  so  on  to  a 

buff. 

Concentrated     nitric    acid    acts    very 

strongly  upon  iron  filings,  much  nitrous  This  araeoiate  is  foond  native  in 

gas  being  disengaged  at  the  same  time,  in  pretty  large  cubic  crystals,  

The  solution  is  of  a  reddish  brown,  and  tmniparent,  of  a  dark  green  coloar  witti  a 

deposits  the  oxide  of  iron  after  a  cerUin  bro wnish. tinge;* sometimes  yellovrirfi,  or  cf 

time ;  more  especially  if  the  vessel  be  left  a  brown  yellow,  like  reein.    The  Co— t  dc 

exposed  to  the  air.    A  diluted  nitric  acid  Boumon  found  likewise  a  capreonsaiweniate 

afibrds  a  more  permanent  solution  of  iron,  of  iron,  in  minute  rfaomboidal  crystAk  of  a 

of  a  greenish  colour,  or  sometimes  of  a  taint  sky  blue  colour  and  oncomimoo  btil- 

yellow  colour.    Neither  of  the  solutions  liancy.    Specific  gravity  3.4-    The  greca 

affords  crystals ;  but  both  deposit  the  oxide  and  red  sulphates  of  iron  may  be  deeom- 

of  iron  by  baling,  at  the  same  time  that  posed  by  arseniate  of  ammonia,  and  aAwd 

the  fluid  assumes  a  geUtinous  appearance.  arseniate  of  iron  in  the  two  diffefcnt  atatek 

Diluted  muriatic  add  rapidly  dissolves        Chromate  of  iron  is  said  to  faave  beca 

iron,  at  the  same  time  that  a  large  quantity  foond  abundantly  in  the  department  of  Var 

of  hydrogen  is  disengaged,  and  tlie  mixture  in  FVance,  and  to  form  a  beantilql  green  Ar 

becomes  hot    In  this,  as  well  as  in  the  sul-  enamelling  or  colouring  pastes.  Its 

phuric  solution  of  iron,  ib%  same  quantity  by  Vauquefin  and  Tatsaert  gave 

of  alkali  is  said^  to  be  required  to  saturate  acid  43,  oxide  of  iron  34.7,  alnmiiBn  s0.5» 

the  acid  as  before  the  solution  \  whence  it  is  silex  S,  in  100  parts. 


In  the  dry  way,  this  metal  does  not  com- 
bine  with  earths,  nn)^  it  be  prevknaly 
oxidcd ;  in  wliich  case  it  assists  tlieir 
and  imparts  a  green  colour  to  the 
It  appears  to  combine  vrith  alkafies  by 
fusion.  Nitre  detonates  strongly  with  it, 
and  becomes  alkaUsed.    ^ 

Sulphur  combines  veiy  readHy  willi  iroii, 
in  the  dry  and  even  in  the  hnmid  way,* 


inferred,  that  the  acid  is  not  decomposed, 
but  that  tlie  oxidation.  Is  effected  by  the 
oxygen  of  the  water ;  whence  also  it  appears 
to  follow,  that  the  hydrogen  must  be  af- 
forded from  the  decomposed  water,  and 
pot  from  the  metal. 

Carbonic  acid,  dissolved  in  water,  com- 
bines with  a  considerable  quantity  of  iron, 
in  proportion  to  its  mass.     Vinegar  scarce- 
ly dissolves  it,  unless  by  the  assistance  of    tliough  neither  of  these  substances  b 
the  air.  1y  at  all  soluble 'in  water.    A  mixtnie  of 

Phosphoric  acid  unites  with  iron,  but  iron  filings  and  flowers  of  solphar  bcoig 
very  slowly.  The  union  is  best  effected  by 
adcCng  an  alkalme  phosphate  to  a  solution 
of  one  of  the  salts  of  iron,  when  it  will 
ftXL  down  in  a  white  precipitate.  A  sa- 
turated phosphate  of  iron  has  been  found 
native  in  France,  semi-transparent,  of  a  red 
brown  colour,  and  foliated  texture.  A 
deep  blue  phosphate  of  iron,  lamellated, 
and  fragile,  of  the  specific  gravity  of  2.6, 
brought  from  the  Isle  of  France,  and  ana- 
lysed by  Langter,  Foorcroy,  and  Vauque- 
lin,  gave  iron  41.^,  phosphoric  add  19.25, 
water  31.26,  alumina  5,  and  ferruginous 
silex  l.%d,  in  100  parts.  A  similar  phos- 
phate has  l>een  foond  in  Brazil.  Hus  add 
is  found  combined  with  iron  in  the  bog 
ores,  and  being  at  first  taken  for  a  peculiar 
metal  was  called  siderite  by  Bergman. ' 


moistened,  or  made  into  a  paste,  with 
ter,  becomes  hot,  swells,  adheres  together, 
breaks,  and  emits  watery  vapoors  of  an 
hepatic  smell.  If  the  mixture  be  consider- 
able in  quantity,  as  for  example,  one  faan> 
dred  pounds,  it  takes  fire  in  twenty  or 
thirty  hours,  as  soon  as  the  aqueous  vapoan 
cease. 

By  fiuion  with  iron,  sulfihnr  produces  a 
compound  of  the  same  nature  as  the  pyrites, 
and  exhibiting  the  same  radiated  stnietBre 
when  broken.  If  a  bar  of  iron  be  heatid 
to  wliiteness,  and  then  toudied  witliaroD 
of  sulphur,  the  two  substances  combioe, 
and  drop  down  together  in  a  flaid  state. 
It  is  necessary  tliat  this  experiment  dioald 
be  made  in  a  phice  wl^ere  there  is  a  cur- 
rent of  air  to  carry  off  tfie  fhmes ;  and  the 


Liqni<^fluoric  acid  attacks  iron  with  vio-  melted  matter,  which  may  be  receited  in 

lence;  the  solution  is  not  crystallizable,  but  a  vessel  of  water,  is  of  the  same  nature  as 

thickens  to  a  jeUy,  which  may- be  rendered  that  produced  by  fusion  in  the  commoa 

Iplid  by  continuing  the  heat.    Tlie  add  wa^,  excepting  that  a  jgreater  qoaatity  of 
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•nlpbar  ii  fused  by  tiie  contact  of  tlie  bar 
of  iron.  According  to  Proust  th«  natiTo 
salphuret,  or  pyrite»y  contain!  47.36  per 
cent,  of  siilpbur,  the  arti6cial  lalpburet  bot 
S7.5.  Mr.  Hatchett  however  has  fonnd, 
that  the  magnetical  pyrites  contains  the 
same  proportion  as  the  artificial  sulpburet. 

Pbosphorns  may  be  combined  with  iron 
by  adding  it  cut  into  small  pieces  to  fine 
iron  wire,  heated  moderately  red  in  a  cru- 
cible :  or  by  fusing  six  parts  of  iron  clip- 
pings, with  six  of  gUcial  phosphoric  acid, 
and  one  of  charcoal  powder.  Tliis  phos> 
phiiret  is  magnetic ;  and  Mr.  Hutchett  re- 
marks, that  iron,  which  in  its  soft  or  pure 
state  cannot  retain  magnetism,  is  enabled 
to  do  BO  when  hardened  by  carbon,  sulphur, 
or  phosphorus,  unless  the  dose  be  m  great 
as  to  destroy  the  magnetic  property,  as  in 
most  of  the  natural  pyrites  and  plumbago. 

The  combination  of  carbon  with  iron,  is 
of  all  the  most  important,  under  the  names 
of  cast  iron  and  steel.  We  shall  just  ol>- 
serre  here,  that  according  to  Mr.  Mushet 
of  the  CiUder  iron-works,  who  has  intesti- 
gated  the  subject  very  extensively  in  tlie 
Urge  way,  soft  cast  steel  capable  of  welding 
contains  y^  of  carbon,  common  cast  steel 
^,  cast  steel  of  a  harder  kind  ^,  steel  toO 
bard  for  drawing  |^,  white  cast  iron  ^, 
melted  cast  iron  |^,  black  dast  iron  ^.  He 
conceives,  howevrx,  that  in  steel  the  car- 
bon is  more  intimotely  united  witli  tlie  iron. 
When  iron  is  saturated  ^th  carbon  it  be- 
comes what  is  commonly  called  ^Uirobago. 

Iron  unites  with  gold,  silver,  and  platina. 
When  heated  to  a  white  heat,  and  plung^' 
in  mercury,  it  becomes  covered  with  a 
coating  of  that  metal.  Long  tritiuratxon 
of  mercurial  amalgams  likewise  causes  a 
coating  to  adhere  to  the  ends  of  iron  pestles; 
small  steel  springs,  kept  plunged  beneath 
the  surface  of  mercury  in  certain  baro- 
meters, become  brittle  in  process  of  time ; 
and  the  direct  combination  of  iron  and 
mercury  in  the  form  of  an  amalgam  may 
be  obtained,  according  to  Vogel,  by  tri- 
tnrathig  the  filing^  with  twice  their  weight 
of  alum,  then  adding  an  eqnal  weigtit  or 
more  of  mercury,  and  continuing  the  frie- 
tion,  with  a  very  small  quantity  of  water, 
till  the  union  is  completed.  Mr.  A.  Aikin 
uoites  an  amalgam  of  zmc  and  mercury 
with  iron  filings,  and  then  adds  nmriate  of 
iroD^  when  a  decomposition  takes  place, 
the  muriatic  acid  combining  with  the  aiuc, 
and  the  amalgam  of  iron  and  mercury  as- 
mming  the  metallic  lustra  by  kneading. 


assisted  with  heat      Iron   and   tin  very 
readily  unite  together,  as  i<  seen  in  the  art 
of  tinning  iron  vessels,  and  in  the  fiibrica* 
tion  of  those  useful  plates  \>f  iron,  coated 
with  tin?  which  are  generally  distinguished 
by  the  simple  name  of  tin  alonr.    The 
chief  art  of  applying  these  coatings  of  tin 
consists  in  defending  the  metals  from  oxida- 
tion by  the  access  of  air.  '  After  the  iron 
plates  are  scraped«  or  rendered  very  clean 
by  scouring  witli  an  acid,  they  are  wetted 
^fith  a  solution  of  sal  ammoniac,  and  plung- 
ed into  a  ve«sel  containing  melted  tin,  the 
surface  of  which  is  covered  witli  pitch  or 
tallow,  to  preserve  it  from  oxydation.   .Tlie 
tin  adheres  to,  and  intimately  combines 
with,  the  iron  to  a  certain  depth,  which 
renders  tlie  tinned  plates  lc9s  di^tposed  to 
harden    by    hammering    than   before;    as 
well  as  much  l^^s  disposed  to  alter,  by  the 
united  action  of  air  and  moisture.      The 
process  for  tinning  iron  vessels  does  not 
essentially  differ  from  that  which  has  al- 
ready been  desciibed  for  copper  vessels. 
Iron  does  not  nnite  easily  with  bismuth,  at 
least  in  the  direct  way.  This  alloy  is  brittle, 
and  attractable  by  the  magnet  even  with 
three  fourths  of  bismuth.    As  nickel  cannot 
be  purified  from  iron  witliout  the  greatest 
difiiculty,  it  may  be  presumed  that  these 
substances  would  retdihr  unite,  if  the  ex- 
treme infiisibility  of  both  did  nof  present 
an  obstacle  to  tlie  chemical  operator.    Ar- 
senic forms  a  brittle  substance  in  its  com- 
bination with  iron.    Cobalt  forms  a  hard 
mixture  with  iron,  which  is  not  easily  bro« 
ken.     The  inflammability  and  volatiUty  of 
anc  present  an  obstacle  to  its  combination 
with  iron.     It  Is  not  improbable,  however, 
but  that  clean  iron  filings  would  nnite  with 
sine,  if  that  metal  were  kept  in  contact 
with  them  for  a  certain  tidke,  in  a  heat  not 
sufficient  to  cause  it  to  rise ;  for  it  has  been 
fi>nnd,  ihat  zinc  may  be  used  in  the  opera- 
tion of  coating  iron  in  tlie  same  manner  as 
tin.    Antimony  unites  with  iron,  and  forms 
a  hard  brittle  combination,  which  yields  in 
a  slight  degree  to  tlie  hammer.    The  sal- 
phuret  of  antimony  is  decomposed  by  vir* 
tne.  of  the  greater  affinity  of  tlie  iron  to  the 
sulphur.    For  this  purpose,  five  ounces  of 
the  points  of  nails  from  the  farriers  may  be  ^ 
made  red  hot  in  a  ^nicible,  one  pound  cf 
pulverised  ore  of  antimony  must  then  be 
thrown  into  the  crucible,   and  the  heat 
quickly  raised  to  fuse  the  whole.    When 
the  finion  is  perfect,  an  ounce  of  nitre  iu 
powder  may  be  thrown  in,  to  ftcilitate  the 
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M|>anrtioii  of  the  seoriaR^  After  the  man  is 
cooled,  tiie  antimouy  ii  found  separate  at 
the  bottom  of  the  cmcible,  while  tlie  iroa 
remains  in  c««mbiiiation  with  the  bulphnr 
and  alkali.  If  the  proportion  of  the  iron  be 
considerably  greater  than  five  onnces  to  the 
pound  of  ore,  the  antimony  will  be  alloyed 
with  jron.  Manganese  is  almoat  always 
nnited  with  iron  in  the  native  state.  Tung- 
sten forms  a  brittle,  whitisb-brown,  hard 
alloy,  of  a  compact  texture,  when  fused 
with  wliite  crude  iron.  The  habitudes  of 
iron  with  niolybdena  are  not  known. 

Iron  is  the  most  diffused,  and  the  most 
nbondant,  of  metallic  substances.  Few  mi- 
neral bodies  or  stones  are  without  an  ad- 
mixture of  this  metal.  Sands,  clays,  and 
the  waters  of  riyers,  springs,  rain,  or  snow, 
are  scarcely  ever  perf<*ctly  free  from  it* 
The  parts  of  animal  and  vegetable  sab* 
stances  fikewise  afford  iron  in  the  residues 
they  leave  after  incineration.  It  lias  been 
found  native,  in  large  masses,  in  Siberia, 
und  in  the  internal  part9  of  South  America. 
This  metal  however  in  its  native  state  is 
Bcarpe :  most  iron  is  found  in  the  state  of 
oxide,  in  ochres,  bog  ores,*  and  other  friable 
earthy  substances,  of  a  red,  brovm,  yellow, 
or  black  colour.  The  hematites,  or  blood 
•tones,  are  likewise  ores  with  oxide  of  iron : 
these  ai  e  eitlier  of  a  red  colour,  or  blue, 
yellow,  or  brown.  An  iron  ore  is  likewise 
found,  of  a  blue  colour,  and  powdery  ap- 
pcarancf .  This  usefiil  metal  is  so  abundant, 
that  whole  mountains  are  composed  of  iron 
stoue ;  whereas  other  metals  usually  run  in 
small  veins.  Besides  these  ores  of  iron, 
which  are  eitlier  nearly  pure,  or  else  mixed 
with  earths,  as  in  spars,  jasper,  boles,  ba- 
galtes,  &c.,  iron  is  mineralized  with  sulphur, 
as  in  tlie  pyrites;  or  with  arsenic.  The 
coally  iron  ores  contain  bitumen.  The 
magnet,  or  loadstone,  is  an  iron  ore,  the 
constitution  of  which  has  not  yet  been  ac- 
curately examined.  Iron  is  also  found  in 
combination  with  the  sulphuric  acid,  eitlier 
dissolved  in  water,  or  in  the  form  of  sul- 
phate, 

To  aualite  the  ores  of  iron  in  the  humid 
way,  tliey  must  be  reduced  to  a  very  subtle 
powder,  and  repeatedly  boiled  in  muriatic 
acid.  If  the  sulphureous  ores  should  prove 
plow  of  solution,  a  small  quantity  of  nitric 
acid  must  be  added  to  accelerate  the  ope- 
ration. The  iron  being  thus  extracted,  the 
insoluble  part  of  the  matrix  only  will  re- 
main. Pnissiate  of  potash  being  added  to 
the  decanted  soluden,  will  precipitate  the 


iron  in  tlie  form  of  Pnusian  Une.  Thm 
precipitate,  when  washed  and  dried,  ^will  be 
equal  in  weight  to  six  times  the  f|naDCity  o€ 
metallic  iron  it  contains ;  and  frooi  tim 
iron  four  parts  in  the  bimdred  niu»t  be 
deducted,  to  allow  for  the  iroo  ^vrlnch  m 
contained  in  the  pmssiate  of  pataafa  it- 
self. But  as  this  alkali,  and  every  otlier 
preparation  containing  the  pmasac 
does  not  constantly  afford  the  same 
tity  of  iron,  the  most  exact  way,  in  the 
of  such  preparations,  consists  in  pre  viooal  j 
dissolving  a  known  quantity  of  iron  io 
sulphuric  acid  -,  and  precipitating  the 
by  the  addition  of  the  pmssiate  of 
This  result  will  afford  a  rule  for  the 
the  same  alkali  in  other  solutions.  For 
as  the  weight  of  the  precipitate  ol^tained 
in  the  trial  experiment  is  to  the  quantity  of 
iron  wliich  was  dissolved  and  precipitated  ; 
so  is  the  weight  of  the  precipitate  obtained 
from  any  other  solutioa  to  the  qnantity  of 
iron  sought. 

If  the  iron  be  nnited  to  any  considerable 
proportion  of  zinc  or  manganese,  the 
Prussian  blue  must  be  calcined  to  red- 
ness, and  treated  with  strong  nitric  acid, 
which  will  take  up  the  oxide  of  ziac. 
Tlie  manganese  may  then  be  dissolved  by 
nitric  acid  with  the  addition  of  sugar; 
and  the  remaining  iron  being  disMlved  by 
muriatic  acid,  and  precipitated  bysabcar- 
bonate  of  soda,  will  afford  St5  giaios  of 
precipitate  for  every  100  i^rains  of  naetallic 
iron. 

To  examine  the  ores  of  iron  in  the  diy 
way,  the  only  requisite  is  fiuion,  in  contact 
with  charcoal.  Fqr  this  purpose  eight  parts 
of  pulverised  glass,  one  of  calcined  borax, 
and  half  a  part  of  charcoal,  are  to  be  well 
mixed  together.    Two  or  three  parts  of 
this  flux,  being  mixed  with  one  of  the 
pounded  ore,  and  phMed  in  a  crucible,  liaed 
with  a  mixture  of  a  little  clay  and  pounded 
charcoal,  with  a  cover  luted  on,  is  to  be 
urged  with  the  strong  beat  of  a  smith's  forge 
for  half  an  hour.    The  weight  of  the  ore, 
in  this  experiroent>  should  not  exceed  shcty 
grailw.    Ot|ier  processes  for  detcnnhang 
the  contents,  or  metallic  product,  of  iraa 
ores,  are  instituted  by  peHbrmiag  the  aaaw 
operations  in  the  small,  as  are  intended  ta 
be  ns^d  in  the  large  way. 

In  the  large  in>n*worka,  it  n  nsnal  to 
roast  or  calcine  the^  ores  of  iron,  previouriy 
to  their  fiisioD ;  as  weU  for  the  puipose  o( 
expelUng  sulplioreoos  or  arMnieal  parti,  as 
to  render  them  more  easily  broken  intofiif  * 
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inenti  of  a  convenient  Mie  for  melting.  Tbe 
mineral  is  melted  or  run  down,  in  large  finr- 
n«cet,  from  sixteen  to  thirty  feet  high ; 
and  variously,  shaped,  eitlier  conical  or  el- 
liptical, according  to  the  opinion  of  the 
iron-master.  Near  tlie  bottom  of  the  fur- 
nace is  an  aperture  for  the  insertion  of  the 
pipe  of  large  b^lows,  worked  by  water  or 
steam,  or  of  other  madiines  for  producing 
n  current  of  air ;  and  there  arc  also  holes  at 
proper  parts  of  the  edifice,  to  be  occa- 
sionally opened,  to  permit  tbe  scoHb  and 
the  metal  to  flow  out,  as  the  process  may 
require.  Charcoal  or  coke,  with  liglited 
brushwood,  is  first  thrown  in ;  and  when 
tlie  whole  inside  of  the  furnace  has  ac> 
quired  a  strong  ignition,  the  ore  is  thrown 
in  by  small  quantities  at  a  time,  with  more 
of  the  fuel,  and  commonly  a  portion  of 
limestone,  as  a  flux :  the  ore  gradnally  sub- 
sides into  the  hottpst  part  of  tbe  fiimace, 
'Where  it  becomes  fused;  the  earthy  part 
being  converted  into  a  kind  of  glass,  while 
the  metallic  part  is  reduced  by  the  coal, 
and  fiiUs  throngh  the  vitreous  matter  to  tbe 
lowest  place.  The  quantity  of  fuel,  the 
additions,  and  the  heat,  must  be  reguUted, 
in  order  to  obtain  iron  of  any  desired  qna- 
lity ;  and  this  quality  must  likewise,  in  the 
first  product,  be  necessarily  different,  ac* 
cording  to  the  nature  of  the  parts  which 
compose  the  ore, 

Tbe  iron  which  is  obtained  fi'om  tbe  smelt- 
ing furnaces  is  not  pure ;  and  may  be  dis- 
tinguished into  three  states:  white  crude 
iron,  which  is  brilliant  in  its  fracture,  and 
exhibits  a  crystallized  texture,  more  brittle 
tlian  the  other  kinds,  not  at  all  malleable, 
and  so  liard  as  perfectly  to  withstand  the 
file  :  grey  crude  iron,  which  exhibits  a 
granulated  and  dull  texture  when  broken; 
this  substance  is  not  so  hard  and  brittle  as 
the  former,  and  is  used  in  the  fabrication 
of  artillery  and  other  articles  which  require 
to  be  bored,  turned,  or  repaired:  and 
black  cast  iron,  which  u  still  rooglier  in  its 
fractiure ;  its  parts  adhere  together  less  per- 
fectly than  those  of  tbe  grey  crude  iron : 
this  is  usually  fused  again  with  the  white 
crude  iron. 

Whenever  crude  iron,  especially  tlie  grey 
sort,  is  Aised  again  in  contact  with  air,  it 
emits  sparkles,  loses  weight,  and  becomes 
less  brittle.  In  order  to  convert  it  into 
malleable  iron,  it  is  plaoed  pn  a  hcartli,  in 
the  midst  of  charcoal,  urged  by  tlie  wind  of 
two  pair  of  bellows.  As  soon  as  it  becomes 
fused,  a  workman  continually  stirs  it  with  a 
long  iron  instrument.  During  the  course  of 


several  hours  it  becomes  gradually  less  fusi- 
ble, and  assumes  the  consistence  of  paste. 
In  tliis  state  it  is  carried  to  a  large  hammer, 
the  repeated  blows  of  which  drive  out  all 
the  part^  that  still  partake  of  tlie  nature  of 
crude  iron  so  much  as  to  retain  tlie  fluid 
state.  By  repeated  heating  and  hammer- 
ing, more  of  the  fusible  iron  is  forced  out ; 
and  tlie  remainder,  being  malleable,  *«  form- 
ed into  a  bar  or  other  form  for  sale.  Crude 
iron  loses  upwards  of  one  fourth  of  its 
weight  in  the  process  of  refining;  some- 
times, indeed,  one  half. 

Purified,  or  bar  iron,  is  soft,  ductile,  flexi> 
ble,  malleable,  and  possesses  all  the  quali- 
ties which  have  been  enumerated  under 
this  article  as  belonging  exclusively  to  iron. 
When  a  bar  of  iron  is  broken  its  texture 
appears  fibrous ;  a  property  which  depends 
upon  the  mechanical  action  of  the  hammer 
while  the  metal  is  cold.  Ignition  destroys 
this  fibrous  texture,  and  renders  the  iron 
more  uniform  throughout ;  but  hammering 
restores  it. 

If  the  purest  malleable  iron  be  bedded  in 
pounded  charcoal,  in  a  covered  crucible, 
and  kept  for  a  certain  number  of  hours  in 
a  strong  red  heat,  (which  time  must  be 
longer  or  shorter,  according  to  the  greater 
or  less  thickness  of  the  bars  of  iron)  it  it 
found  that  by  this  operation,  which  is  called 
cementation,  the  iron  has  gahied  a  small 
addition  of  weight,  amounting  to  about  the 
hundred  and  fiftietii,  or  the  two  hundredth 
part,  and  is  remarkably  changed  in  its  pro- 
perties. It  is  much  more  brittle  and  fusible 
than  before.  Its  sorfiice  is  commonly  blis- 
tered when  it  comes  out  of  the  crucible ; 
and  it  requires  to  be  forged  to  bring  its 
parts  together  into  a  firm  and  continuous 
state.  This  cemented  iron  is  called  steel. 
It  may  be  welded  Ukc  bar  iron  if  it  have  not 
been  fused  or  over-cemented ;  but  its  most 
useful  and  advantaseons  property  is  tliat  of 
becoming  extremely  hard  when  ignited  and 
plunged  into  cold  water.  The  hardness 
produced  is  greater  iu  proportion  as  the 
steel  is  hotter,  and  the  water  colder,  llie 
colours  which  appear  on  the  surface  of  steel 
slowly  heated  are  yellowish-white,  yellow, 
gold  colour,  purple,  tiolet,  deep  blue;  after 
which  the  ignition  takes  place.  These  sign^ 
direct  the  artist  in  tempering  or  reducing 
the  hardness  of  steel  to  any  determinate 
standard.  If  steel  be  too  hard  it  will  not 
be  proper  for  tools  wliich  are  intended  to 
have  a  fine  edge,  because  it  will  be  so  brit- 
tle that  the  edge  will  soon  become  notched  ^ 
if  it  be  too  sod  it  b  evident  that  the  edge 
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will  bend  or  tnrti.   Some  artisU  ignite  their  iron,  present  many  objects  of  intevmaMhag 

toob  and  plunge  them  into  cold  water;  inquiry.     FVom    various    expfrimenta    ef 

after  wliich  they  brighten  the  surface  of  the  Bergman  it  appeared,  that  good  cmcie 

steel  upon  a  stoiie  i  the  tool  being  then  laid  kept  for  a  certain  time  in  a  state  of 

iq>on  charcoal,  or  upon  the  sur&ce  of  melt-  ,  with  such  additions  as  appeared  calculated 

ed  lead,  or  placed  in  the  flame  of  a  candle,  lo  produce  little   other  effect  than    that 

gradually  acquires  the  desired  colour ;  at  of  defending  the  metal  from  oxidation,  be- 

which  instant  they  plunge  it  into  water,  came  converted    into  steel   with  lots   ai 

If  a  hard  temper  be  desired  the  piece  is  weight.  Tliese  facts  are  conformable  to  the 

dipped  again,  and  stirred  abont  in  the  cold  general  theory  of  Vandermomle,  Mooge, 

'water  as  soon  as  the  yellow  tinge  appears,  and  Berthollet :  /or,  accordmg  to  tlielr  re- 

If  .the  purple  appear  before  the  dipping,  tiie  searches,  ft  should  follow  that  part  of  the 

temper  will  be  fit  for  gravers  and  tools  carbon  iu  the  cmde  iron  was  diasipated, 

used  in  working  upon  metals ;   if  dipped  and  the  remainder  proved  to  be  soch  in  pn»- 

while  blue  it  will  be  proper  for  springs,  portion  a«  constitutes   steel.     The   aame 

and  for  instruments  used  in  the  cutting  of  chemist  cemented  crude  iron  with  ploiB- 

soft  substances,  such  as  cork,  leatiier,  and  bago,  or  carbonate  of  iron,  and  foond  that 

the  like ;   but  if  the  last  pale  colour  be  the  metal  had  lost  no  weight.    Morvearo  re- 

waiVd  for,  tlie  liardness  of  the  steel' will  peated  the  experiment  with  grey   crude 

scarcely  exceed  that  of  iron.    When  soft  iron.    Theloss  of  weiglit  was  little,  if  any • 

steel  is  heated  to  any  one  of  these  colours,  *The  metal  exhibited  the  black  spot  by  the 

and  tlien  plunged  into  water,  it  does  not  apph'cation  of  nitric  acid,  as  steel  uaoally 

acquire  nearly  so  great  a  degree  of  bard-  does,  but  it  did  not  harden  by  ignition  and 

n^  as  if  previously  made  quite  hard,  and  plunging  ih  water.    Hence  it  is  condoded, 

then  reduced  by  tempering.    The  degree  that  it  was  scarcely  altered :  for  cmde  iron 

of  ignition  required  to  harden  steel  is  diffe-  also  exhibits  the  black  fipot,  and  cannot  by 

rent  in  the  different  kinds.    The  best  kinds  common  management  acquire  the  bardnev 

require  only  a  low  red  heat.  The  harder  the  of  steel. 

steel  the  more  coarse  and  granulated  its        From  the  experiments  of  the  6iree  excel- 
fracture  wiU  be;  and  as  this  is  not  com-  lent  chemisU  last  Aientioned,  it  appean, 
pletely  remedied  by  the  subsequent  tem-  that  tlie  grey  crude  iron  consists  prind- 
pering,  it  is  advisable  to  employ  the  least  pally  of  iron,  witii  as  ranch  carbon  as  it  can 
heat  capable  of  affording  the  requisite  hartf.  dissolve  in  the  strong  lieat  of  the  smelting 
ness.    It  is  a  circumstance  wortliy  of  re-  flimace.    Tliey  have  shown  also,  that  it  de* 
mark,  timt  steel  has  a  less  specific  gravity  posits  part  of  this  addition  when  cooled  in 
when  liardened  tlian  when  soft ;  but  there  contact  with  an  iron  bar  immersed  in  the 
are  no  circumstances  upon'  which  a  pro-  bath.    This  separation  mnst  be  general  in 
bable  connection  between  these  two  pro-  the  ordinary  or  gradual  way  of  coolinf^ 
perties,   namely,  tlie   increased   hardness  whence  tlie  grey  colour  must  arise  from  tlie 
and  the  diminished  specific  gravity,  can  be  blue  white  colour  of  the  iron  mixed  with 
made  out.  the  black  of  the  carbon.    And  tlib  grry 
If  the  cementation  be  continued  too  long  colour  is  also  in  a  degree  perceived,  wbea 
the  steel  becomes   porous,  brittle,   of  a  soft  close-grained  steel  is  broken.    These 
darker  fracture,  more  fusible,  and  incapa-  circumstances   lead  to  an  inference,  that 
ble  of  being  forged  or  welded.   On  the  con-  hard  steel  may  in  a  certain  respect  differ 
trary,  steel  cemented  with  earthy  infusible  from  tliat  winch  is  softer  by  the  intimate 
powders  is  gradually  reduced  to. tlie  state  combination    of  a   hu^er   proportion   of 
of  forged  iron  again.    8iniple  ignition  pro-  carburet.     This  accounts  for  the  whiter 
duces  the  same  effect;  but  is  attended  with  and  more   metallic    aspect   of  hardened 
oxidation  of  the  surface.    The  texture  of  steel,  than  of  such  as  is  soft.  For  the  former 
steel  is  rendered  more  uniform  by  fusing  it  contains  less  of  disengaged  carburet  Hence 
before  it  is  made  into  bars ;  this  is  cailed  also  we  may  account  fiir  the  greater  bard- 
cast  steel,  and  is  rather  more  difficultly  ness  of  steel,  which  has  been  made  quite 
wronglit  than  common  steel,  because  it  is  hard,  and  tlien  let  down  by  tempering  to  a 
more  fusible,  and  is  dispersed  under  the  certam  colour,  than  of  steel  merely  heated 
hammer  if  heated  to  a  white  heat  to  that  colour,  and  plmiged  m  water.    For 
The  conversion  of  iron  into  steel,  either  in  the  first  method  uf  hardening,  afnfiident 
by  fuiiion,  viz,  the  direct  change  of  crude  degree  of  heat  u  given  to  produce  comhi- 
iron  into  steel,  or  by  cementation  ^f  bar-*  nation  between  part  of  tlie 
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carburet  and  the  iron,  which  in  the  hitter  of  this  property  of  soA  cmdc  iron  in  tlie  ft- 
does  not  take  place.  If  tlie  carburet  be  brication  of  asles  and  colUn  for  wheel- 
merely  sufficient  io  saturate  all  the  faion  at  work ;  for  this  material  is  easily  filed  and' 
a  moderate  degree  of  ignition,  the  hard-  turned  in  its  soft  state,  and  may  afterward 
ness  will  be  considerlble ;  but  the  steel  will  be  hardened  so  as  to  endure  a  much  longer 
be  eanly  degraded  to  the  stale  of  iron  by  time  of  wear. 

frequent  ignition.  Such  steel  in  its  hard  The  founders  who  cast  wheels  and  other 
state  will  be  very  uniform  in  its  texture,  articles  of  mechanism  are  occasionally  em« 
not  excessively  hard  in  its  temper,  but  dis-  barraased  by  this  property.  For,  as  the 
posed  to  take  a  veiy  fine  firm  edge,  which  meCal  is  poured  into  their  moulds  of  moist- 
will  not  easily  be  broken  or  injured  by  ened  sand,  the  evaporation  of  the  water 
violence.  These  are  accuratfly  the  proper^  carries  off  a  great  portion  of  the  heat,  and 
ties  of  tlie  English  cast  steel,  which  is  of  so  cools  the  iron  so  speedily,  as  to  render  it 
uniform  a  nature,  as  to  be  distmguished  by  extremely  hard,  white,  and  close  in  its 
its  conchoidyl  or  glassy  fracture.  When  texture.  This  is  most  remarkable  in  such 
the  dose  of  carbon  in  steel  is  greater,  it  will  portions  of  the  metal,  as  have  the  greatest 
bear  a  greater  heat  vrithout  degradation,  distance  to  run  from  the  git  or  aperture  of 
insomuch  that  it  may  be  welded  like  iron,  reception.  For  these  come  in  contact 
Its  hardness  win  also  be  capable  of  a  higher  successively  with  a  larger  portion  of  the 
degree  ;  and  if  this  degree  produced  by  a  sand,  and  are  therefore  more  suddenly 
stronger  ignition  be  not  given,  the  edge  of  cooled.  We  have  seen  the  teeth  of  cog- 
tlie  tool  will  never  become  fine  and  smooth;  wheeb  altogether  in  this  state,  while  the 
and  even  at  this  higher  degree,  with  all  the  rim  and  other  parts  of  the  wheel  remained 
advantage  of  subsequent  tempering,  it  will  soft.  The  obvious  remedy  for  this  deftct 
be  less  smooth  than  that  of  the  cast  steel,  is  to  increase  the  number  of  giu,  and  to 
and  more  disposed  to  break.  Steel  of  this  have  the  sand  as  dry  as  possible  or  con- 
kind  is  better  adapted  for  the  construction  venient  In  other  articles  tliis  property  has 
of  hammers,  vices,  hatchets,  leather-cutters'  been  applied  to  advantage,  particularly  in 
knives,  and  other  instruments  vrherein  the  the  steel  rollers  for  large  laminating  mills, 
edge  is  either  stout,  or  sudden  blows  nnne-  which  Messrs.  Vandermonde,  Monge,  and 
cessary,  or  the  construction  demands  ft«-  BerthoUet  have  supposed  to  l>e  an  over- 
quent  heating  and  welding.  cemented  steeL    They  are  made  by  casting 


By  punning  this  train  of  reflection,  it     the  grey  crude  iron  in  moistened  sand,  tlie 
will  follow,  tlMt,  since  crade  iron  dissects    contact  of  which  gives  the  hard  steel  tem- 


ftom  steel  only  in  the  superabundance  of  per  to  the  outside  surfiice,  Ant  the  depth  of 

carbon,  it  ought  to  be  capHble  of  extreme  more  than  half  an  inch.    There  is  no  doubt, 

hardness,  if  ignited  to  that  degree  which  but  that  the  iron-masters  pay  considerabia 

is  requisite  to  combine  the  greater  part  of  attention  to  the  quality  of  the  iron,  and 

this  carbon  vrith  the  iron,  and  then  suddenly  perhaps  to  the  degree  of  heat  and  moisture 

cooled.    This  is  accordingly  found  to  be  of  the  sand  in  this  operation,  in  order  that 

the  case.    If  the  grey  crude  irou,  commonly  the  hardness  may  be  such  as  to  yield  to 

distinguished  by  our  founders  by  the  name  the  turning  tool ;  and  it  is  likewise  under- 

of  s^ft  metal,  be  heated  to  a  while  heat,  itood,  that  a  considerable  number  crack 

and  then  plunged  into  water,  it  becomes  longitudinally  In  the  cooling,  a  loss  which 

very  hard,  much  whiter,  denser,  and  more  in  all  probability  arises  from  the  difference 

metallic  in  its  appearance ;  and  will  boar  a  of  contraction  between  the  hard  and  soft 

pretty  good  edge,  fit  for  gravers,  for  the  use  parts. 

of  turners  in  iron  or  steel.    In  these  tools  .   A  variety  of  fints  conceraing  the  harden- 

the  angle  of  the  pbmes  which  form  the  ing  and  softening  of  steel  are  collected  by 

edge  is  about  46^    The  hardness  of  this  Guyton  Morvean,  the  most  interesting  of 

kind  of  iron  is  not  considerably  diminished  which  shall  be  here  subjoined.    According 

but  by  ignition  continued  for  a  length  of  toReamnur,  that  part  ofthe  steel  which  was 

time,  which  is  u  ftct  also  conformable  to  '  hottest  at  tlie  time  of  immersion  in  the  wa- 

what  happens  in  steel.    For  the  cast  steel  ter  will  be  the  hardest ;  whence  it  has  been 

will  be  softened  neariy  as  much  by  an*  thought  a  fair  conclusion,  that  the  hard* 

nealing  to  the  straw  colour,  as  the  harder  ness  of  steel  is  the  greater,  tlie  stronger  the 

steels  are  by  annealing  to  a  purple  or  fidl  ignition,  and  the  more  speedy  the  cooling, 

blue.  Nevertheless,  the  celebrated  Rinman  de« 

iSomeof  oi|r  artists  have  taken  ad  tantege  duces  a  veiy  diflerent  ooniequence ;  nam^ 


/ 
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\  steel  which  is  natiirally  th«  and  uiereasei  its  lardocss  progreamely  »• 
.  that  which  requires  the  least  the  nuudnam  of  heat  the  steel  is  fbn»e<l  to 
and  that  the  best  temper  for  each  bear.    Ibere  will  be  do  difficolty'  thcmt  in 
kind  of  steel  is  that  prodnced  by  the  lowest  cooceivio;,  that  the  best  state  of  Bti&ct, 
dei;ree  of  heat  suitable  to   tliat  peculiar  latiTe  to  any  particalar  use,  will  be  at  •« 
kind.    Hence,  ▼arions  methods. have  been  precise  degree  between  tlie   soAcst   mad 
proposed  to  ascertain  the  degree  of  heat  rluurdest  qualities.    Thos  for  springs^  sisacfi 
most  advantageous  to  any  particular  sample  tenacity  and  raodente  hardnen   arw    re- 
of  steeL    They  are  all  reducible  to  that  of  quired.  For  cbisseb  and  similar  toobyWiMcH 
igniting  one  end  of  a  bar  to  a  white  heat,  operate  by  a  blow,  a  greater  hardness  snaj 
and  plunging  it  into  water.    The  hardness  be  admittef}.     Razoffs,  knhres,  and  racii 
of  the  several  parts  may  then  |^  ascertained  tools  as  effect  tiie  intended  purpose  by  m 
by  examination.  gradual  stroke,  will  be  still  more  vahsable 
It  appears   that  tlie  considerations  on  the  harder  they  are;  but  even  u  tbeie  th« 
wliich  the  first-mentioned  general  rule  is  tenacity  must  not  be  too  mndi  dimiuiaiigd^ 
foimded,  are  rather  of  a  complicated  na-  otherwise  the  edge  will  be  liable  to  bresk. 
tare.    If  it  be  true,  as  conjectured  aboye,  They  must  all  he  capable  of  haying  the 
that  the  hardness  of  steel  depends  prind*  edge  tamed*  or  bended  on  one  side  in  the 
pally  on  the  intimate  combiiiation  of  its  operation  of  whetting.    Files  are  pertiaps 
carbon;  it  will  follow,  that  the  utmost  of  all  tools  such  as  require  the  greatest  hard- 
hardness  any  steel  is  capable  of,  vrill  be  ness;  but  in  these,  it  is  fiv  ftom  being  the 
produced  by  a  degree  of  heat  sufficient  to  utmost  the  steel  is  capable  of  receiying.    It 
effect  this  purpose,  and  that  any  superior  is  found,  that  the  tenacity  of  steel  is  oonsa- 
degree  will  only  degrade  the  quality  of  the  derably  increased  by  continued  haBimeaiing 
steel ;  and  consequently,  that  the  general  to  a  certain  pomt     But  tiie  whole  effect 
rule  will  apply  only  to  heats  inferior  to  of  this  hammering  is  taken  off  by  strong 
this  maximum.    It  may  also  happen,  when  ignition.    Good  steel  by  hardeniog  at  a 
the  mass  of  water  is  not  considerable,  though  white  heat  may  be  rendered  so  brittle,  that 
the  foct  has  been  doubted, when  the  quantity  it  will  break  foil  as  easily  as  a  stick  ik  the 
is  large,  that  the  beating  of  the  wate/,  same  dimensions,  and  its  texture  is  fiicA 
and  the  production  of  hydrogen,  may  so  found  to  be  coarse  and  huge  grained.    As 
far  modify  the   rate  of  cooling,   as  even  the  subsequent  annealing  does  not  restore 
to  render  it  less  sadden  than  might  haye  tlie  effect  of  the  hammering,  nor  bring  the 
happened  with  an  inferior  degree  of  igni-  grain  of  the  steel  to  the  state  it  would  have 
tion.    Lavoisier  has  remarked,  tliat   the  possessed  if  a  lower  heat  had  been  used  at 
conversion  of  iron  into  the  hard  brittle  first;  it  u  evident,  tliat  the  most  nsefel 
oxide,   wliep  water  is  decomposed,  may  hardness  is  produced  by  that  degree  of  heat, 
perhaps  be  of  the   same  nature  as  the  which  isjnstsnfficient  to  effect  the  pmpose. 
hardening  of  steel.    There  is  anot|ier  (act.  And  accordingly,  tools  made  of  cast  steel, 
whichisofgreat  consequence,  and  may  per*  and  intended  to  sustain  a  good  edge  for 
haps  nfford  the  principal  ground  for  Rin-  catting  iron  and  other  metal8,are  not  after- 
man's  apparebt  exception  to  the  general  ward  annealed,  but  the  ignition  is  earefuBy  ' 
rule  concerning  the   hardening  of  steel,  regulated  at  first.    Annealing  ought  only  to 


Hardness  is  that  property  of  bodies  by  be  used  where  considerable  softnen  is 

which  tlicy  resist  indentation,  and  rather  quired. 

break  than  bend  or  sufier  contusion.  It  is  Iron  may  be  hardened  to  a  certain  de* 
the  opposite  to  softnew.  Tenacity,  which  gree  by  ignition  and  plungmg  hi  vrater,  but 
is  yery  frequently  confounded  with  hard-  this  efiect  is  confined  to  the  sorfoce;  exeept, 
ness,  ik  not  the  property  by  which  they  re-  as  it  yery  often  happens,  the  hron  contaha 
sist  indentation,  but  separation  of  their  yeins  of  steel.  These  are  no  small  impedi- 
parts.  It  is  tlie  opposite  to  friability  or  menti  to  the  filing  and  working  thb  mate- 
brittleness.  Now  that  steel,  m  common  rial  |t  sometiiiies  likewiM  may  happen, 
language,  is  said  to  be  the  hardest,  which  that  the  iron  may  haye  undergone  a  prseess 
unites  most  eminently  the  properties  of  of  the  nature  of  case-liardenfaig  from  the 
hardness  and  tenacity.  But  the  effect  of  foel.  WehavebeenmfcMinedbyawinknMi, 
beat  and^udden  cooling  is  directly  opposite  that  ignited  iron,  suddenly  plunged  into  the 
in  these  tvro  respects.  Soft  steel  is  the  most  soft  leather  of  a  shoe,  becomes  yery  hard 
tenacious,  but  ihe  least  liard.  The  opera*  on  iis  suriace,  vhicli  must  «tse  from  an  ra- 
tion of  hardening  dlmimshes  its  tenacityi  itantaneoiis  efieet  of  this  khid. 
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Tiie  increaxe  of  dimeBsiont  acquired  by  of  hardniii  and  tenacity  wiU  be  at  a  nie- 
ftteel  in  hardeoiog  ia  such,  that  iu  goneral  dinra  temperature  in  each  kind  of  steel, 
such  pieces  of  work  as  are  finislied  soft        With  regard  to  the  firit  particular,  little 
will  not  fit  their  places  when  hardened,  need  be  said,  but  that  the  decomposition 
Rinman  found,  that  bars  of  steel  six  inches  of  steel  in  heating  will  be  prevented,  and 
long,  six  lines  wide,  and  half  an  inch  tliick,  its  snrfiuse  somewhat  improTed,  if  it  be 
wore  lengthened  at  least  one  line  after  bedded  in  ebareoal,  or  the  oementing  corn- 
hardening  by  a  whitish  red  heat,  which  pound,  during  the  application  of  the  heat, 
is  about  one  seventieth  of  the  linear  dimen-  The  second  and  third,  namely  the  quantity 
sious ;  and  supposing  the  dilatation  to  be  afid  suddenness  of  cooling,  require  an  at- 
proportional,  Guyton  Mor^'ean  compntea  tention  to  the  doctrine  of  Caloric,  as  ez- 
tlie  bulks  to  be  as  48  to  49.    But  the  cubes  plained  under  that  article.    The  cooling 
of  72  lines  and  7$  lines  are  in  proportion  will  be  more  sudden  and   eflfectnal   the 
more  nearly  as  47  to  60.    Various  kinds  of  greater  the  quantity  of  heat  absorbed  in 
steel  at  different  hardness  must  no  doubt  the  same  time.    There  are  three  circnm* 
greatly  differ  in  this  respect.    The  specific  stances  which  favour  this  effect,  namely, 
gravities,  as  given  by  Brisson,  p.  S66f  art  a  very  low  temperature  of  the  body  to 
Gravity  (jpen/fc),  afford  a  much  less  ra^o^  which  the  hot  steel   is  applied;   that  it 
Rinman  found  by  his  experiments  on  two  should  be  a  good  condnctor  of  heat;  or  that 
different  kinds  of  fine  cemented  steel,  the  it  shall  assume  either  the  fluid  or  elastic 
specific  gravity  of  which  was  7.991,  that  one  state,  which  always  demand  a  supply  of 
flrfler  hardening  gave  only  7.555,  and  the  heat  for  their  maintenance.     Thus  it  is 
other  7.708.    These  numbers  agree  suffi-  found,  that  steel  is  more  effectually  harden- 
ciently  near  with  the  experiment  of  the  six-  ^  tn  cold  than  in  warm  water,  imd  at  like 
indi  bar.    Yetbe  once  found  Styriaa  steel  temperatures  more  effectually  in  mercury 
augmented  in  density  by  hardening  in  tlie  than  in  vrater.    It  may  also  be  remarked, 
ratio  of  7.8«f  to  7.78«.    Morveau  found,  that  these  two  fluids  cool  the   steel  by 
with  pieces  of  steel  tB  lines  long,  that  the  different  energies.      The  water  is  partly 
increase  of  length  by  hardening  was  about  converted  into  vapour,  which  carries  off  the 
tlie  S50tli  part  heat,  and  leaves  the  fluid  much  less  altered 
The  fineness  of  grain  in  hard  steel,  as  in  temperature  than  mercuiy,  which  acts  by 
exhibited  in  its  fracture,  is  variov,  accord-  its  condncMng  property.    This  last  fluid, 
ing  to  the  quality  of  the  metal,  and  the  not  having  evaporated  in  the  process,  is 
temper  it  has  received.     Ihe  harder  the  found  to  have  acquired  a  much  more  ele« 
steel  the  coarser  'the  grain.    But  in  like  vated  temperature  by  the  immersion.    Oi' 
circumstances,   fine  steel  has  the  closest  is  found  to  harden  tlie  surfiice  of  steel  much 
grain,  and  is  ever  the  most  itniform  in  its  niore  than  its  internal  part,  so  that  it  resists 
appearance.     Workmen  avail  tliemselves  the  file,  biit  is  much  less  easily  broken  by 
much  of  this  indication.    In  general  a  neat  the  hammer.     Tliis  effect  arises  from  its 
curve  lined  fracture,  and  even  grey  tex-  imperfect  conducting  quality,  and  the  ele< 
tnre,  denote  good  steel;  and  the  appear-  vated  temperature  it  demands  to  be  con- 
ance  of  tlireads,  cracks,  or  brilliant  specks,  verted  into  the  vaporous  state;  to  which 
denotes  the  contrary.    But  the  manage-    we  may  also  add,  that  a  stratum  of  coal  is 
ment  of  the  forging  and  other  circumstances  formed  round  the  steel  from  the  burned 
ofmanafiicturing  will  modify  these  indica-    oil,  which  still  more  effectually  prevents 
tions ;  and  the  steel  that  is  good  for  some     the  transmission  of  the  heat.    A  renxark- 
purposes  may  be  less  suited  to  others.  able  instance  of  this  nature  presented  itself 
The   fluid    into  which  ignited   steel  is     to  our  observation  in  liardeniog  a  small 
planged  is  of  great  consequence.    All  the     piece  of  steel  two  inches  long,  and  a  quar- 
farts  seem  reducible  to  these  general  con-    ter  of  an  inch  diameter.    At  tlie  time  of 
elusions.      Tbe  hardness  will  be  greater,    ignition,  the  water  nearest  at  hand  bad 
1.  The  hotter  tlie  steel  is  made,  provided     been  used  with  soap.    Tlie  steel  made  very 
it  be  not  decomposed:   2.  The  more  consi-     fit  tie  noise  when  plunged  into  tlie  vrater, 
derably  its  temperature  is  lowered  in  the     &i>d  remained  hot  for  a  oousiOerable  time ; 
cooling :  3.  The  shorter  the  time  of  cooling :     but  when  taken  out  was  found  to  be  scarce- 
and  4.  The  jnora  fiivonrable  the  fire  or  the    ly  at  all  liardened.    It  was  covered  with 
cooling  materni  may  be  to  the  steel-making     coally  matter ;  which  being  cleared  off,  and 
process.    But  the  most  usafiil  combination     the  process  repeated  with  clean  wrator,  it 
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Iteeune  perfectly  htadi  The  heat  in  both  plates  in  the  usual  way,  in  wliicii  ttate  iky 
cases  was  a  low  red  heat,  proper  for  cast  are  brittle  and  ^rarped  :  tfiej  tbea  saAa 
steel,  which  is  not  intended  to  be  afterwards  them  by  blanng,  mrfatcli  eonaiifw  ia  sfirtu 
annealed.  We  havevery  little  doubt,  but  that  fhe  plate  with  oil  or  grease,  and  heatiDiii 
alcohol  and  .the  essential  oil  of  turpentine,  till  tiiick  Taptfora  are  esnitted,  and  ban  ei 
which  are  good  conducton  of  heat  and  very  with  a  blase ;  and  after  this  they  nay  be 
volatile,  would,  render  steel  very  hard,  if  haamwred  flat ;  lastly,  they  blae  tbeai  on  s 
their  hiflammability,  and  the  little  necessity  hot  iron,  which  sessdcw 
there  is  for  using  them,  were  not  an  impe-  tic  witboot  aherinig  their 
diment  to  their  applicatioB.  Varioos  artists  Hie  Daanscoa  sword  blades  have  loof 
avail  themselves  of  different  sahtianccs  ftr    been  celebrated  for  their  ezCefleace,  hot  it 

the  immefsion  of  ignited  steeL    Some  use  is  not  known  how  they  are  nade.    Mr. 
^rine,  otheiB  water  chatged  with  common     Stoddart  took  six  small  bars  of  good  mil- 

salt,  nitre,  or  sal  ammoniac.    Tallow  and  leable  iron,  and  the  same  nanber  of  Aecr 

oil  are  aaed  fiir  such  works  w  are  not  re-  steel ;  laid  them  alternately  on  each  other; 

^red  to  be  brittle,  though  very  bard,  tlie  welded  them  together;  foiged  them  into  a 

leasoB  of  which  has  just  been  mentioned  ;  stout  flat  plate,  which  was  twisted  spinBy 

but  tallow  difiers  from  oil  in  the  heat  which  into  a  cyiindef ,  hammered  flat,  and  s|sn 

becomes  latent  for  its  fusion ;'  and  accord-  welded ;   hammared   this  flat,  doubkd  it 

ingly,  solid  tallow  »  an  excellent  material  throughout  its  length,  inserted  in  the  fold  a 

for  hardening  drills  and  other  small  articles,  slip  of  good  steel  to  form  the  edgc^  aod  by 

It  has  been  found  by\ Reaumur,  that  saline  another   welding    heat    ronsolidated   tbe 

liquids  produce  rather  more  hardness  than  whole  into  one  mass.     This  beii^  foiged  to 

common  wster;    and  in  particular,    that  a  proper  shape,  cracked  in  diflisrear  pteo 

aquafortis   possesses  this  property  in  an  on  being  cooled  in  water  after  beating:  bit 

eminent  degree,  probably  from  its  conduct-'  Mr.  Sloddart  conceives,  tha<  by  nJbig  mmt 

ing  power:  the  makers  of  flies  cover  them  pieces,   repeating    the   twisting^   aad*mit 

with  the  grounds  of  beer  and  common  salt,  quenching  in  water,    the    process  wodd 

which  assist  their  hardening,  and  keep  the  succeed. 

surface  from  scorifying.    Tlie  mucilage  of        Every  species  of  iron  is  convertible  ioto 
the  beer  supplies  a  coally  matter;  and  the  steel  by  cementatio^o ;  bnt  good  steel  it  sot 
fused  salt  seems  not  only  to  fonn  a  varnish  to  be  made  except  from  iron  of  tiie  beit 
in  tlie  fire  and  defend  the  steel,  but  may  quality,  which  possesses  a  certain  stiffoea 
also  produce  cold,  by  its  sadden  solution  in  and  hardness  as  well  ^m  malleability.   Sve- 
the  water  at  the  time  of  immersion*    Very  dish  iron,  as  we  have  belbre  ren|srie(^  a 
•mall  articles  heated  in  a  candle  are  found  the  best  for  this  pnrpoee.     M.  DnhssKl 
to  be  hardened  perfectly  by  suddenly  whirl-  tried  a  great  smmber  of  the  irons  of  Frascr, 
ing  them  m  the  cold  air;  and  thin  bars  or  Sweden,  and  Spain.     He  found  tfaesecood 
pbites  of  steel,  such  as  the  magnetic  needle  to  be  tiie  best;  but  be  likewise  obtuasd 
of  a  compass,  acquire  a  good  degree  of  excellent  steel,  superior  to  tiiiaeafStjm 
hardness  by  being  ignited,  then  Isid  on  a  and  Carinthia,  which  are  the  best  Gcraia 
plate  of  cold  lead,  and  suddenly  covered  with  steels,  by  using  certain  iron  made  in  Vtanet' 
another  plate.    These  would  be  unequally  But  this  iron  was  selected  withoat  Ault; 
hardened,  and  bend,  If  plunged  in  water.  and,  in  some  imtances,  the  lonp  or  piece  st 
The  6/«tiig  of  steel  appears  to  aflkct  its  the  smelting  furnace  was  flised  aod  forged 
elasticity  in  a  manner  not  easily  explained,  a  second  time ;   a  process  which,  thoo|b 
Tbis  operation  consists  in  exposing  steel,  attended  with  loss  of  weight  and  additioosi 
the  surface  of  which  has  been  6rst  brighten-  expense,  he  recommends  as  absoiareff  se- 
ed, to  the  regulated  heat  of  a  pUte  of  metal,  cessary  for  making  steel  iron  from  ores  of 
or  a  charcoal  fire,  or  the  flame  of  a  himp,  indifferent  qiuUity.  The  white  spatbose  ina 
till  the  surface  has  acquired  a  blue  colour,  ores  aflOorded  him  the  best  iron  ibr  tbe  par* 
Now,  if  this  blue  coal  be  removed  by  grind-  pose  of  cementation ;  and  these  siso  sre  the 
ing,  the  elasticity  is  completely  destroyed,  ores  which  afford  the  best  steel  by  fa»<^  '* 
and  may  be  restored  by  bluing  the  steel  St}Tia,  Cariutliia,  and  Tyrol.    He  intbnni 
again.   Rubbing  with  sand  or  emery-paper,  us  that  the  English  use  no  other  ^^^ 
gUzing,  or  burnishing,  equally  impairs  the  than  mere  charcoal,  which  he  sho  ^^ 
elasticity  in  proportion  as  it  destroys  the  perfectly  adequate  to  the  purpose ;  an, 
blue  coat.    Saw-makers  flnt  haMen  then:  moreover,  that  the  quality  of  the  *^  " 
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not  affected  by  tlie  different  kindt  of  chtr- 
co«l  nude  use  of.    He  remarks  nevertlie- 
teM»  Uuit  it  may  be  advisable  to  add  from 
one-fourth  to  one-third  of  wood  asltet,  espo^ 
cially  where  the  iron  b  not  of  to  good  a 
quality  as  to  afford  steel  posseming  tenacity 
of  body,  as  well  as  hurdneas.    Tliese  ashes, 
nHiich  he  used  with  success,  prevent  the 
atccj-making  process  from  being  effected  as 
rapidly  as  it  would  otherwise  be,  and  give 
the  steel  pliability  without  diminishing  its 
hardness.    It  is  remarked,  that  in  the  case 
of  this  management,  the  blisten  on  the  tur* 
face  of  the  steel  are  smaller  and  more 
nnmerous.  He  likewise  tried  sea>ealt.  FIHy 
pounds  of  salt  are  snlRcient  for  a  furnace  of 
■leel  of  twelve  thousand  weight.    The  salt 
it  pulverised,  and  sprinkled  on  the  bars  of 
iron  when  put  into  the  furnace.    He  Ibund 
that  this  ingredient  hkewise  contributes  to 
give  body  to  the  steeL    In  the  arrangement 
of  the  bars  in  tlie  fiimace,  the  cement  is  laid 
one  inch  thick  at  the  bottom,  and  half  an 
inch  thick   between  each  layer  of  iron. 
Our  anthor  affirms,  that  the  process  would 
succeed  equally  well  if  the  thickness  were 
a  little  more  than  a  quarter  of  an  inch.  The 
thickness  of  the  ban  of  iron  is  indifferent, 
but  there  ouglit  not  to  be  a  great  difference 
in  this  respect  b<'tween  bars  cemented  at 
the  same  time.    The  common  thickness  is 
a  little  more  than  half  an  inch.    It  is  not 
advisable  that  they  should  be  very  broad 
in  proportion  to  the  thicknrsn,  as  this  figure 
is  found  to  produce  flaws  and  r  racks  in  tlie 
direction  ot  tlie  length  of  the  bar.    The 
\  bars  may  be  square,  or  their  breadth  may 
conveniently  be  somewhat  more  than  twice 
their  tliickoess.    Tbe  fire  for  cementation 
must  be  of  coosideimble  intensity,  and  kept 
np  until  tbe  converuon  has  perfectly  taken 
place,  which  is  ascertained  by  proof  bars, 
so  disposed  as  to  be  taken  out  from  time  to 
time.    The  cementation  is  finished  on  tbe 
sixth  day ;  that  is  to  say,  it  commonly  lasts 
five  times  fonr  and-twetity  hours.    And  ao* 
cordingly,  the  workmen  take  one  of  the 
proo&  out  on  the  fifth  day,  which  is  forged, 
hardened,and  examined  by  tbe  fracture.  If  it 
break  short,  and  show  no  indications  of  iron, 
the  fire  of  the  fiimace  is  suffered  to  go  out. 
But  if  it  contain  iron,  the  fire  is  kept  up  for 
twelve  or  twenty-four  hours,  accordingly  aa 
the  quantity  of  filirous  iron  may  have  prov- 
ed greater  or  hm  in  the  fint  proof.     A 
second  proof  Imr  taken  out  at  the  proper 
time  serves  to  direct  them  in  tbe  same  man* 
ner  with  regard  to  their  operations.    By 
tliii  management  the  cementation  is  conti* 


nued  somewhat  beyond  the  tune  requisite  far 
the  entire  conversion.  For  there  is  less  incon* 
venience  attending  a  slight  degree  of  excess 
in  the  cemeutatjon,  tlian  would  result  from 
a  portion  of  iron  remaining  in  the  steel. 
Tlie  charcoal  after  cementation  is  as  black, 
and  /ipparently  in  the  same  state,  as  it  was 
before.  M.  Duhamd  moistened  it,  and 
applied  it  to  tlie  same  lue  a  second  time : 
it  answered  the  purpose,  but  so  mnch  more 
slowly  tliat  he  objects  to  the  use  of  it  in 
manolactories.  From  this,  as  well  as  other 
drcauMtances  attending  the  steel-making 
proce&s,  it  seems  advantageous,  at  least 
with  regard  to  eipedition,  that  the  coals 
should  contain  volatile  matter.  And  hence 
the  superior  advantages  of  animal  coal,  such 
as  the  C04I  of  leather,  or  the  hoofs  and  horns 
of  animals,  imperfectly  burned,  wliich  arc 
used  in  ca»e-hanlening,  though  tliey  may  be 
less  applicable  to  the  longer  process  of  steel- 
making  for  various  reasons. 

M.  Dnhamel  advises  to  have  two  tilting 
hammers ;  one  of  the  weight  of  one  buii; 
dred  and  fifty  pounds,  and  the  other  half 
that  weiglit;  the  first  for  the  purpose  of 
forging  hirge  works,  and  the  hiiter  small 
bars  for  cutlers.  He  recommends  anottier 
small  hammer  of  about  twelve  pounds  fur 
fi>rgi«g  bars  still  smaller,  to  make  gravers, 
small  files,  and  the  like.  Tht  steel  must  not 
be  heated  beyond  tbe  degree  of  chen;y-red 
for  forging.  Tbe  tilting  hammers  should  give 
at  least  three  hundred  strokes  in  a  minutp. 

The  cast  steel  of  England  is  made  as  fol- 
lows ;  a  crucible  about  ten  inches  high,  and 
seven  in  diameter,  is  filled  with  ends  and 
fragments  of  the  rmde  steel  of  the  manu- 
factories, and  the  filings  or  fragments  of 
steel  works.  Tliey  add  a  flnx,  the  compo- 
nent parts  of  which  are  OAoally  concealed. 
It  is  probable,  however,  that  the  •success 
does  not  much  depend  upon  this  flux, 
which*  from  the  quality  of  the  cast  steel 
itself,  may  be  presumed  to  be  of  the  nature 
of  a  steel  cement  This  crucible  is  phicetF 
in  k  wind  furnace  like  that  of  the  founders, 
but  smaller,  because  intended  to  contain 
one  pot  only.  It  b  likewise  sormoonted  by 
a  cover  and  chinmey  to  increase  the  dianght 
of  air.  The  furnace  is  entirely  filled  with 
coke  or  charred  pit-coaL  Five  hours  are 
required  for  the  perfect  fusion  of  the  steel* 
It  is  then  poved  into  long  squire,  or  octa- 
gonal mould*,  each  composed  of  two  pieces 
of  cast  uron  fitted  together.  Tbe  ingots, 
when  taken  out  of  tbe  moulds,  have  the  ap- 
pearance of  cast  iron.  It  is  tlien  forged  in  the 
as  other  steel,  bat  with  less 
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heat  and  more  precaatiooy  became  more 
liable  to  break. 

This  cast  steel  b  almost  twice  as  dear  as 
other  good  steel.  H.  Dohamel  says  that 
it  is  not  pioper  for  aD  kinds  of  work,  par- 
ticnlarly  those  which  require  mach  tenacity, 
as  well  as  hardness  to  resist  violent  blows 
and  strains ;  bnt  it  is  good  for  razors,  knives, 
and  all  toys  and  small  work  which  require 
an  ezqoisite  polish.  It  does  not  seem,  how- 
ever, that  the  tenacity  cH  this  steel  is  inferior 
to  that  of  the  best  of  the  otlier  kinds,  and 
its  uniformity  of  texture  is  for  many  works 
an  invaluable  advantange.  It  is  daily  more 
and  more  used  in  England,  bnt  must  neces- 
sarily be  excluded  from  many  works  of  con- 
siderable size,  on  account  of  the  facility 
with  which  it  is  degraded  m  the  fire,  and 
the  difficulty  of  welding  it,  which  cannot  be 
done  in  the  common  way.  Wa  have  been  in- 
formed that  the  fiices  of  anvils  and  broad 
hammers,  for  the  use  of  silversmiths  and 
other  artists,  have  been  made  of  cast  steel, 
and  welded  to  iron  by  a  parttcnlar  manage- 
ment, which  consisted  in  substituting  be- 
tween the  iron  and  the  steel  another  kind 
of  steel  in  the  form  of  filings,  or  a  thin 
plate.  The  steel  plate  intended  for  the 
face  was  made  as  hot  as  could  be  done  with 
safety,  and  the  iron  being  at  the  same 
time  brought  to  the  welding  heat,  was 
applied  to  the  steel,  and  quickly  united  by 
hammering. 

When^we  consider  tlie  operations  by 
which  crude  iron  is  brought  into  the  mal- 
leable state,  then  converted  into  steel,  and 
afterward  into  a  fusible  metal,  whicb  is  not 
malleable^  we  may  perceive  that  steel- 
making  is  a  kind  of  inversion  of  the  process 
of  refining  iron,  as  practised  in  the  first  in- 
stance. When  the  oxide  of  iron  is  mixed 
in  the  smelting  furnace  with  combustible 
matter  and  glass,  it  will  either  be  complete-* 
ly  or  partially  revived,  according  to  the 
management  of  the  process.  Much  of  the 
coal  will  however  be  so  enveloped  with 
the  vitreous  matter  as  to  remain  unbumed : 
sind  tLe  reduced  iron,  with  which  it  may  be 
in  contact,  will  be  in  the  same  situation  as 
forged  iron  in  the  cementing  pot ;  that  is 
to  say,  it  will  be  in  contact  with  coal  at  a 
very  elevated  temperature,  and  defended 
from  the  air.  From  the  great  infiisibility 
of  iron,  it  may  reasonably  be  concluded, 
that  the  reduced  metal  does  not  flow  into 
the  bottom  of  tlie  furnace,  until  the  cbiv- 
coal  has  converted  it  into  a  fnsil>le  matter 
similar  to  steel,  by  the  same  action  which 
takes  pfaica  in  cementation,  whatever  that 


action  may  be.    Hence  it  most  Ibllow,  iSmX 
the  varioDs  specimens  of  cmde  or  cart  ina 
will  differ  in  their  qoalitieSy  aa  w^  on  ac- 
count of  tfie  degree  of  oementetiMi  thry 
have  undergone,  as  tfie  degree  of  redoctiM 
which  has  taken  place  among  the  metallic 
parts,  wiiich  are  earned  down,   ^d  Ibna 
the  whole  mass.     Suice  the  coal,   in  the 
process  of  cementation,  coBunmiicates  m 
adds  weight  to  tlie  iron ;  and  ainoe  mde 
iron,  as  well  as  steel,  exhibits  sfiarkles,  aad 
is  more  easily  burned  than  other  in»;  it 
may  therefore  be  condnded,  tfaat  in 
process  of  refining,  that  part  of  tlie 
mable  substance  which  had  united  wrttfa  the 
metal  is  burned,  and  leaves  the  iron  asach 
less  fusible  than  before.     Stirring  the  mass 
multiplies  the  contacts  of  the  air  witib  the 
burned  substances;  these  soifiices  of  con- 
tact will  therefore  successively  affiwd  Oia 
eoats  of  infusible  metal.    In  das 
it  is  found,  that,  if  a-  large  piece  of 
iron  be  exposed  to  heat  in  a  wind 
the  external  part  will  be  deprived  of  iti 
fusibility  during  the  time  required  to  pro- 
duce a  strong  heat  in  the  whole  nasa ; 
the  internal  part  will  be  melted,  and 
out,  leaving  the  shell  behind.    Iron,  which 
is  of  the  consistence  of  paste,  may  lliere- 
fore  be  considered,  like  any  other  paste,  a» 
a  mixture  of  a  fluid  with  a  solid.      It  vril 
be  easily  understood,  that  the  foi^gin;  wiD 
bring  the  parts  of  difficult  finion  together, 
and  extrude  the  less  refined  and  fluid  pans : 
it  will  also  be  evident,  that  this  operation  is 
not  likely  to  drive  out  the  whole  of  the 
fusible  matter.    When  the  iron  has  arrived 
at  that  state,  wherem  the  quantity  of  fibre 
or  tough  iron  is  sufficient  to  answer  the  me- 
chanical purposes  to  which  it  is  intended 
to  be  applied,  the  artist  will  consider  it  aa 
sufficiently  refined ;  and  the  residoe  of  fa- 
sible  iron  contained  in  tlie  bar,  aosweiB,  in 
all  probability,  tlie  valuable  purpose  of  con- 
necting these  infiisible    masses   together. 
Thus  vre  find  that  forged  iron  appears  as 
if  covered  with  a  varnish,  vrhen  origed  to  a 
white  heat;  we  find  that  this  vamisli   b 
more  abundant  in  steel ;  and  that  iroo  and 
steel  may  be  respectively  welded  together 
by  appUcatiou  ui  this  state ;  an  effect  which 
it  would  be  very  difficult  to  account  for,  in 
this  most  infusible  of  metals,  if  it  were  iiot 
for  such  an  admixture.  Bnt  cast  flttek^  steel 
over  cemented,  and  crude  iroui  appear  to 
be  in  the  state  of  all  other  metah,  platina 
excepted.  They  cannot  be  welded,  becanse 
welding  implies  a  partial  fusion:   or  an 
effisct  similar  tp  the  gluiag  or  narting  of 
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sulidi  by  the  appUcatioD  of  a  fluSdy  vrfatch  ter  in  the  crude  iron,  which  it  obtained  in 
afterward  becomes  consistent^    And  as  pla-  the  smelting  fhmace,  is  employed,  and  sop- 
ti«m  poflsesses  this  valuable  property,   it  plies  the  place  of  the  charcoal  used  in  form- 
aeems  reasonable  to  infer,  that  it  must  also  ing  steel  by  cementation ;  and  on  the  other 
consist  of  two  metallic  substances  of  differ-  hand,  that  this  substance,  wliich  prevented 
€Dt  degrees  of  fusibility ;  a  supposition  that  the  crude  iron  from  being  soft,  tough,  and 
appears  to  be  confirmed  by  the  discoveries  mfiuible,  is  burned  away,  together  with  a 
of  Dr.  WoUaston  and  Mr.  Tennant.  portion  of  tlie  iron  itself,  while  the  remain- 
Crude  iron,  and  steel  of  a  uniform'  tex-  der  is  leil  in  a  much  purer  state. 
ture,  consist  therefore  of  a  fusible  combina-  These  are  facts  observed  at  the  furnaces. 
tion  of  iron  witli  the  combustible  substance  But  the  observations  and  inquiriQi  of  the 
of  the  coal,  or  sometliing  which  is  imparted  chemist  must  be  carried  further,  in  order  to 
from  it ;  tlie  crude  iron  differing  from  the  determine  what  it  is  that  iron  gains  or  loses 
steel  simply  in  being  overdosed  with  car-  at  the  time  of  its  conversion  into  its  va- 
bon,  and  less  pure,  on  account  of  the  ad-  nous  states.   It  is  found,  that  cnide  iron  ap- 
niixture  of  metallic  oxide,  which  can  scarce-  proaches  towards  the  soft  state,  not  only  by 
ly,  perhaps,  be  avoided  in  the  large  process,  heating  with  exposure  to  the  air,  which 
It  appears  tlierefore,  that  crude  iron  must  bums  the  combustible  addition,  but  hke- 
pass  through  the  state  of  steel,  before  it  can  wise  by  fusion,  without  the  free  access  of 
l>ecome  forged  iron;  and  consequently,  that  air.    In  this  case,  when  the  fusion  has  beea 
'the  fabrication  of  steel  from  this  last  is  a  complete,  and  die  cooling  gradual,  it  is 
circuitous  process,  which  can  only  be  re-  found  tliat  a  black  substance  is  thrown  up 
paid  by  the  absence  of  those  unreduced  to  its  surface,  which  b  more  abundant  the 
parts,  which  may  exist  in  tlie  crude  iron,  greyer  or  blacker  the  ironj  and  the  same 
At  some  forges,  however,  where  the  ore,  black  Hubstance  is  observed  to  coat  the 
the  flux,  the  fuel,  and  the  niana^rmcnt,  are  ladles  of  forged  iron,  which  are  used  to 
adapted  to  each  other,  the  produce  affords  take  out  the  metal,  and  poiu-  it  into  moulds 
steel,  when  didy  refined.    At  other  mann-  for  casting  shot,  and  other  articles.    It  sp- ' 
fisctorics,  the  crude  iron  is  either  refined,  pears,  therefore,  tluit  the  heated  iron,  like 
or  converted  Into  steel,  by  running  it  into  other  heated  fluids,  is  capable  of  holding  a 
thin  plates,  which  are  stratified  with  char-  larger  quantity  of  matter  in  solution  tlian 
coal,  and  burned  in  a  close  furnace.    In  when  cold ;  and  that  a  portion   of  this 
this  way  the  metal  is  refined  by  degrees,  bhick  substance  separates  during  the  cool- 
without  undergoing  fusion;  and  if  the  heat  ing,  whether  by  the  gradual  effect  of  sur- 
be  raised  to  that  of  cementation,  the  iron  rounding  bodies,  or  by  the  contact  of  tlie 
will  not  only  be  reduced,  but  converted  into  ladle,  in  the  same  manner  as  various  salts 
steeL     In  the  forges  of  Carinthia  the  grey  are  separated,  in  part,  from  water,  by  a  di- 
crude  iron  is  also  converted  either  into  soft  minution  of  temperature.    From  chemical 
Iron,  or  steel,  according  to  the  management  analysts,  as  well  as  from  its  obvious  charac- 
of  a  somewhat  umihir  process.    The  iron  ters,  tliis  bbick  substance  is  found  to  be 
is  fiised  in  a  large  melting-pot;  and  a  small  plumbago,  or  the  materials  used  to  make 
quantity  of  water,  being  thrown  upon  the  pencils,  and  commonly  known  by  the  name 
surface  of  the  metal,  causes  a  thin  plate  to  of  bhck  lead,  which  is  nothing  but  a  car- 
congeal,  which  is  taken  off;  and  by  con-  buret  of  iron. 

tinumg  the  operation,  the  greatest  part  of  The  presence  of  this  bhick  matter  is  like- 

the  fined  iron  becomes   converted   into  wise  exhibited  by  dissolving  steel,  or  crude 

plates.    To  produce  steel,  these  plates  are  iron,  in  adds,  in  which  plumbago  is  inso- 

apin  fiised,  and  kept  a  long  time  in  an  luble,  and  therefore  remains  behind  in  the 

elevated  heat;  at  the  same  time  that  the  form  of  a  powder.    Hence  likewise  is  dc*- 

meul  is  defended  from  the  contact  of  the  duced  the  cause  of  the  black  spot  which 

air  by  a  sufficient  quantity  of  the  vitreons  remains  upon  steel,  or  crude  iron,  afrer  its 

slag.    To  produce  sof%  iron,  the  plates  are  surfiure  has  been  corroded  by  acids ;  for  this 

exposed  to  a  continued  roasting,  while  the  spot  consists  ofthe  plumbago,  which  remains 

air  is  constantly  renewed  by  means  of  two  aher  the  iron  has  disappeared  by  solution, 

pair  of  bellows.    The  extensive  surftce  of  Solution  in  the  solphniic  or  muriatic  acid 

the  phtes  renders  it  unnecessary  to  use  not  only  eidiibits  the  plumbago  contained 

that  agitation,  or  stirringy  which  is  required  in  Iran,  hot  likewise  pomesscs  the  advantage 

when  fused  ciade  iron  is  refined.    In  these  of  showing  the  state  of  its  reduction  by  the 

procesMs  It  is  evideaty  tbat  th^  same  mat-  qoutity  of  bydrogeo  g«a  which  ■  diieii* 
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oaged :  for  the  quantity  of  this  gw,  in  Ukc    don  of  the  carbon  foUowstt  a  grMter  iMt. 

circumstances,  is  proportional  to  that  of    Whence,  m  the  refininp  of  iron,  the  ~rf— 

the  iron  which  is  converted  into  oxide.    i»  first  bnmed,  and  the  mni  renw 

There  are  considerable  difterences  between    dnced ;  and  in  the  cementation  or  t 

the  various  products  of  the  smeltmg  fur-    the  metal  b  converted   into    •teel,     mttk 

nace  m  these  respects j  but  it  is  found,    blisters  on  its  surface;    ^!^  «»f^P^ 

that  the  white  crude  iron  affords  the  least    bably  arise  from  carbomc  acid,  tb"»«^^ 

quantity  of  hydrogen  in  proportion  to  its    the  oxygen  of  ^^joitiom  of  ™redi.c«l 

bulk,  uid  leaves  a  moderate  portion  of    oxide  uniting  with  tfieaadifinblebaBe  fro. 

plumbago;   tiic  grey  cnide   iron   affords    tiie  charwal.     And  lastiy,  as   iron   bokb 

more  hydrogen,  Ld  more  plumbago  tiian    this  acidifiable  base,  or  arbon,  m  sotn^ 

the  white  •  and  tiie  softest  bar  iron  affords    so  likewise  it  may  not  be  separable  irom 

most  hydrogen  of  any,  and  little  or  no     this  metaUic  solvent,  without  carryia^  a 

plumbago.      Ihe  quantities  of  hydrogen     portion  with  it;  in  tlie  same  maimer  as 

Kas,  atl  medium,  by  ounce  measures,  were    salts,  which  erystaUwc  m  water,  always  take 

sixtytwo,  afforded  by  one  hundred  grains    up-part  of  die  solvent  m  the  fonnatioa  of 

of  the  white  crude  iron ;  seventyone  by    their  crystals. 

the  grey  crude  iron ;  and  seventy-sevcn  by        It  would  require  many  voloiaes  to  eoa- 
the  maUeable  iron.  merate  tiie  leading  uses  of  iron.    This  most 

Hence  it  may  be  inferred,  that,  in  the    valuable  of  meUls  is  applied  ,to  so 
white  crude  iron,  the  processes  of  reduction    and  such  important  nses,  that  we 
and  cementation  are  both  carried  to  a  less    look  round  us  without  seeing  its 
extent  than  in  the  grey  crude  iron,  which  is    When  we  contemplate   the    imnn 
produced  by  means  of  a  stronger  heat,    effects  of  hmnan  industry,  and  aak  omsel 
excited  with  a  larger  quantity  of  fuel:  and    the  simple  question,  Conld  this  hare  *-' 
that  the  reduction  of  grey  crude  iron  is     done  witliout  iron?    There  is  not  a 
stiU  less  perfect  than  that  of  the  soft  bar    instance,  which  will  not  immediately 
iron;  though  this  last,  by  the  refimng  m    iti. value. 

an  open  vessel,  is  so  far  from  being  more  Iron  is  one  of  the  principal  mgrediati 
cemented,  that  it  scarcely  contains  any  for  dying  bbick.  The  stuff*  is  first  pn> 
plumbago  at  aU.  pared  Vith  a  batii  of  galk  and  logwood, 

It  must  be  admitted,  however,  that  the     then  with  a  similar  batfi  tb  which  verd^ris 
solution  in  acids  serves  only  to  support    is  added,  and  hutiy  dyed  m  a  siaollar  bath 
these  genend  conclusions,  in  conjunction    with  the  addition  of  sulphate  of  iron.    If  it 
with  the  facts  observed  in  the  dry  pro-     be  wished,  that  the  colour  should  be  parti- 
cesses  ;    but  cannot  accurately  show  the     cularly  fine,  the  stuff  should  previouaiy  be 
quantities  either  of  hydrogen  or  plumbago     dyed  of  a  deep  bhie :  otherwise  a  Imowb 
afforded  by  the  several  kinds  of  iron.    For    wax  be  first  given  with  the  green  bosks  of 
the  plumbago,  as  it  becomes  disengaged,    walnuts.    Silk  however  must. not  be  previ- 
floats  on  the  top  of  the  sulphuric  acid ;    ously  blued  with  indigo,  and  sumach  may 
where  it  gradually  disappears,  though  in-     be  substituted  instead  of  galls.    Leather, 
soluble  in  that  acid.     It  must  therefore  be    prepai«d  by  tanning  with   oak  bark,  is 
taken  up  by  tiie  hydrogen  gas,  and  it  is    blackened  by  a  solution  of  sulphate  of  im. 
found  that  the  volume  of  this  air  is  dimi-        Cotton  has  a  very  strong  affinity  for  oxide 
nishcd  by  the  absorption.     Hence  there  is    of  iron,  so  that,  if  it  be  immersed  in  a  sob« 
a  double  source  of  inaccuracy  from  the    tion  of  any  salt  of  iron,  it  Mgnipff  a  cha- 
loss  of  plnml>ago,  and  the  contraction  of    mois  colour,  more  or  less  deep,  accordiag 
the  hydrogen  gas.  to  the  strengtii  of  the  solution.  -  The  action 

On  tiie  whole  then,  since  iron  contains  of  the  air  on  the  oxide  of  iron  deepens  the 
carburet  in  a  state  of  combination,  of  which  colour ;  and  if  the  shade  were  at  fint  deep, 
it  may  be  deprived  by  heat  with  access  the  texture  of  the  stuff  is  liable  to  be  cor- 
of  oxygen,  which  converts  its  carbon  into  roded  by  it  To  prevent  this,  the  cotton 
the  carbonic  acid ;  and  smce  it  recovers  should  be  iramened  in  the  solution  cold, 
the  plumbago  by  cementation  with  char-  carefully,  wrung,  and  immediately  plunged 
coal;  there  can  be  no  question,  but  that  into  a  ley  of  potash  mixed  with  a  solution  of 
this  substance  is  originally  afforded  by  the  alum.  After  having  lain  in  this  four  or 
fuel.  It  appears  also,  that  the  reduction  of  five  honis,  it  is  to  be  wrung,  wadied,  and 
the  metallic  oxide  takes  place  first  at  a  dried, 
lower  temperatnre;  and  that  the'combnia-       Mr.  Brewer^  to  give  a  nankeen  coloDr, 


) 
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ptieparcs  hit  eotton  yarn  by  tKNling  it  five     ret  may  be  applied,  and,  fufter  this  bas  been 
hours  in  a  mixture  of  water  made  gfau     well  washed  off, the  add  will  remoTetbeBtain. 
green  with  iheep's  dung  and  a  solution  of        IRON-FOUNDRY,  the  art  of  casting  . 
white  soap ;  twice  more,  an  hour  each  time,    iron,  and  forming  moulds,  into  which  it  is 
with  half  the  quantity  of  soap ;  and  a  fourth    poured  when  in  a  fluid  state. 
time  in  a  ley  of  pot  or  pearl-ashes,  one        xhe  moulds  are  commonly  made  in  sand, 
pound  to  twenty  of  yam,  another  honf.  He    held  in  wooden  fnunes,  (fig.  3  and  4,  PUte 
then  panes  it  through  iron  liquor,  to  every     iron4bundiy.)    Two  of  these  frames,  A  B, 
gallon  of  whidi  half  a  pound  of  red  chalk,    ^gg.  j^y  ^^  called  a  pair  of  flasks,  and  fit 
or  ruddle,  in  powder,  is  added ;  flie  liquor    together  by  pins,  a  a,  in  one  flask,  entering 
being  poured  off  clear,  after  it  has  stood    eyes,  66,  in  the  other.    A  wooden  pattern 
four  hours  to  settle ;  and  immerses  it  in  an    of  whatever  it  to  be  cast  must  first  be  made, 
alkaline  Uxivinm.    When  of  the  proper  co-    exactly  of  the  same  dimensionaas  the  article 
lonr,  for  which  this  operation  may  be  re-    required.    For  an  example,  we  have  chosen 
peated  if  necessary^  he  dries  it,  as  after    to  describe  the  manner  of  casting  a  roller, 
each  of  the  former  processes;  and  then    ggch  as  is  used  for  the  wheels  of  small  wag* 
puts  it  into  a  warm  lixivium,  in  which  it  is    g^ng,  the  rolls  of  windmill  beads,  fitc.    The 
brought  to  a  scald.    It  is  afterward  to  be    pattern  is  shown  in  fig.  5,  6,  and? :  fig.  5  U 
soaked  an  hour  in  vrater  made  almost  as  sour    ^  piag^  gg.  5  ^  section,  and  in  fig.  7  it  is 
as  lemon  juice  with  sulphuric  add,  and  then    ghewn  edgevrays.    This  pattern  is  exactly 
washed  and  wrung  twice.    Ustly ,  it  is  to    gi„ji|ar  ^  f^^  ^^h^l  ^|^  jg  ^  ^ie  cast,  ex- 
be  boiled  slowly  an  hour  in  a  solution  of    ^.ept  that  in  place  of  the  hole  through  the 
white  soap,  one  pound  to  ten  of  yarn.  centre  of  the  wheel :  a  pin,  m,  is  stuck  on, 

The  ancients  appear  to  have  had  the  art    projecting  from  each  side  In  the  same  place 
of  preparing  a  blue  enamel  from  iron.     M.     that  the  boles  will  be :  the  use  of  these  pins 
Klaproth  analysed  a  piece  of  antique  gbus    will  be  shovm  hereafter.    The  lower  flask, 
of  a  sapphire  blue  colbur,  transparent  only    A,  (fig.  4.)  is  placed  on  a  board  hud  on  the 
on  the  edges,  two  hundred  grains  of  which    ground :  it  is  then  filled  with  sand,  and  ram- 
gave   the   following  producti :   silex  16S     med  dovrn,  first  with  the  rammer,  {B^  9) 
grains ;  oxide  of  iron  19 ;  ahimina  3 ;  oxide    and  afterwards  with  fig.  10,which  is  broader, 
ofcopperi;  lime  0.5.    The  loss  was  13.5.      and  smooths  the  vrork.  The  workman  then 
Iron  is  very  liable  to  be  oxided,  or  con-    with  the  trowel,  (fig.  8)  digs  out  a  hcHe  in 
tract  rust    Cont^  mforms  us,  that  if  fot  oil    the  sand,  and  presses  the  pattern  mto  it,  the 
iramish  be  mixed  with  half,  or  at  most  four-    flat  surface  horizontal,  and  fills  the  sand  in 
flftlM  of  ita  weight  of  oil  of  turpentine,  and    round  the  pattern,  unUI  it  is  exactly  half  bn- 
tbis  be  applied  li|^tly  and  evenly  vrith  a    ried,  he  then  takes  out  the  pattern,  and  if 
sponge  to  iron  or  steel,  and  left  to  dry  where     there  are  any  holes  in  the  under  part.  Where 
it  is  not  exposed  to  dust,  the  metal  will  re-    the  sand  is  not  filled  round  close  to  tiie  pat- 
tain  its  lustre,  without  any  danger  of  mst-    tern,  he  puts  in  a  small  quantity  of  sand,  and 
ing.    In  order  to  prevent  gun-barreb  fi-om     presses  the  pattern  down  again,  until  a  per- 
msting  they  are  frequently  browned.    This    feet  impression  of  it  is  left  in  the  sand,  as  in 
fe  done  by  rabbing  it  over,  vriien  finished,    fig.  1.  He  now  returns  the  pattern,  and  sprin- 
with  aquafortis,  or  spirit  of  salt  diluted  with    kles  some  dry  sand,  which  has  bfen  burnt  in 
water,  and  laying  it  by  for  a  week  or  two    the  furnace,  over  tiie  pattern  and  flask,  and 
till  a  complete  coat  of  rust  is  formed.    A     then  places  the  upper  flask,  B,  (fig.  4)  upon 
little  oil  is  then  applied,  and  the  surface,    it :  two  small  sticks  are  placed  upon  the  pat- 
being  robbed  dry,  is  polished  by  means  of    tern,  and  the  sand  filled  in  round  them ;  the 
a  hard  brush  and  a  little  bees-wax.  sand  is  rammed  down  by  the  rammers  (fig. 

Tlie  yellow  spots,  called  iron  moulds,  9  and  10),  and  the  two  sticks  drawn  out, 
which  are  frequently  occasioned  by  washing  leaving  holes,  1 1,  (fig.  2)  through  the  sand 
ink  spots  vritfa  soap,  may  in  general  be  remov-  in  the  upper  flask.  Ttie  workman  now 
ed  by  lemon  juice,  or  the  oxalic  or  tartarous  takes  off  the  upper  flask,  B,  by  its  two 
acids;  or  by  muriatic  acid  diluted  with  five  or  handles,  leaving  the  pattern  in  the  lower 
WOL  parts  of  water,but  this  must  be  washed  off  flask ;  the  burnt  sand  causes  the  two  flasks 
in  a  minute  or  two.  Ink  spots  may  readily  to  separate  exactly  at  the  joining  of  the 
be  removed  by  the  same  means.  Ifthelron  flasks:  the  upper  flask  is  now  completely 
mould  have  remained  so  long,  that  the  iron  finished,  the  boles,  1 2,  made  by  drawing  out 
Is  very  hi^ly  oxided,  so  as  to  be  insoluble  the  sticks,  being  left  to  pour  in  the  metal, 
in  the  add,  a  solution  of  an  alkaline  sulphn*    and  the  pattern  leaving  a  perfect  print  of 
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iU  upper  half  in  the  flask.  The  neit  ope- 
ration is  lifting  the  pattern  out  of  the  lower 
flask,  before  which  the  workman  wets  the 
sand  around  the  pattern,  that  it  may  adhere 
together,  and  not  be  broken  by  lifting  the 
pattern.  The  two  pins  projecting  from  the 
wheel  where  the  hole  is  %o  be,  leave  tbdr 
impressions  in  the  sand,  forming  two  boles. 
^f  (flg-  2)  one  in  each  flask.  These  holes 
receive  the  ends  of  a  core,  which  is  exactly 
the  shape  and  size  of  the  hole  required  in 
the  wheel :  the  core  is  formed  of  a  mixture 
of  plaster  of  Paris  and  brick-dust,  and  is 
made  just  the  length  and  size  of  the  pins  in 
the  pattern,  that  it  may  be  truly  in  the  cen- 
tre of  the  wheel.  Fig.  )e.  is  a  section  of  the 
two  flasks  when  put  together^  but  the  core 
is  not  put  in :  n  are  the  holes  for  the  metal, 
and  ^  A  t  Ac  the  hollow  cavity  to  receive  it 

The  iron  is  melted  in  a  furnace,  and 
brought  from  it  in  a  Jadle  (fig.  11}  which 
has  three  handles,  and  is  carried  by  two 
men,  the  forked  handle,  M,  giving  a  pur- 
chase to  tlie  man  holding  it,  to  tuni  over 
the  ladle  to  deliver  its  contents.  If  the ' 
work  is  very  small,  the  metal  is  conveyed 
to  the  flanks  in  common  ladles. 

The  more  intricate  cases  of  iron-foundry, 
as  the  casting  of  cylinders  for  steam  engines^ 
crooked  pipes  with  various  passages,  &c. 
are  cast  in  moulds  formed  of  Joam  or  clay, 
and  are  done  nearly  in  tlie  same  manner  as 
the  moulding  of  plaster  oast  from  busts,  &c. 
but  our  limits  will  not  allow  us.  to  describe 
tliese  curious  branches  of  the  founder's  art. 

IRONY,  in  rhetoric,  is  when  a  person 
speaks  contraiy  to  his  thoughts,  in  order  to 
add  force  to  his  discourse. 

IRRATIONAL  an  appeUation  given  to 
surd  numbers  and  quantities.    See  SuRki. 

IRREDUCIBLE  M«£,  in  algebra,  is  used 
for  that  case  of  cubic  equations  where  the 
root,  according  to  Cardan's  rule,  appears 
under  an  impossibl^^ir  imaginary  form,  and 
:jet  is  real.  Thus  in  the  'equation,  x^ —  90  x — 
100 = 0,  the  root,  according  to  Carden's  rule, 

will  be  X  =  ^  50  ^v'  —  24600  + 


• "  '  ■■ '     ■■IP' 

<^  60  ^  —  24500,  which  is  an  impos- 
sible expression,  and  yet  one  root  is  equal 
to  10  ^  and  the  otlier  two  roots  of  the  equa- 
tion are  also  real.  Algebraists,  for  two 
centuries,  have  in  vain  endeavoured  to  re- 
solve tills  case,  and  bring  it  under  a  real 
form ;  and  t^MOmKion  is  not  less  fkmous 
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among  them  than  the  squarii^  of  the  cir^ 
is  among^geom^ten.    See  fiQCATioii . 

It  is  to  be  observed,  that  as  in  some  o^ms 
cases  of  cubic  equations,  the  value  <^f  tJM 
root,  though  rational,  is  fbnnd  under  an  ir 
rational  or  sord-fbrm ;  because  tbe  root  ii 
this  case  is  compounded  of  two  equal  sbteI 
with  contrary  signs,  which  destroy  eacA 
other;  as  ifx  =  5+  ^5  +  ^  —  <•  3; 
theifx  =  10 ;  in  like  manner,  in  the  ureiM* 
cible  case,  when  the  root  is  rational,  then 
are  two  equal  imaginaiy  quantities,  mitb 
contrary  signs,  joined  to  real  quantities;  ta 
that  the  imaginary  quantities  destroy  ^^^-fc 
other.    Thus  the  expression : 

^60  +  ^  —  24500  =  5 +  V' — 5;  and 

V'SO  — ^Zr245oo  =  5— •»— 5.  But 
6+>^"-5-f  5— •— 5v=10  =  ar,  the 
root  of  the  proposed  equation. 

Dr.  Wallis  seems  to  have  intended  t* 

shew,  that  there  is  no  case  of  cubic  equa- 

-  tions  irreducible,  or  impracticable,  as  bt 

,  caUs  it,  notwithstarK/ay  the  common  opi- 

,  nion  to  the  contrary. 

Thus  in  the  equation  r^'^63  r  =  ioi, 
where  the  value  .of  the  root,  according  to 
Cardan's  rule,  is,  r  =  ^  gl  +  •  ^  g7.M 
+  ^  «l  —  •  —  2700,  the  doctor  aaji, 
that  the  cubic  voot  of  81  -4-  >/  —  ^00, 
may  be  extracted  by  another  impossible 
binomial,  rtz.  by  |  -|-  i  v^  — ;  and  in   the 

same  manner,  that  the  cubic  root  of  81 

^  —  2700  may  be  extracted,  and  is  equal 
t®}  — i  •  — *;  from  whence  he  infers, 
tJ»t|  +  i^— '^  +  i  — ii/— 3=9,  is 
one  of  the  roots  of  the  equation  proposed. 
And  this  is  true :  but  those  who  will  con- 
sult his  algebra,  p.  190, 191,  vrill  find  that 
the  rule  he  gives  is  nothing  bui  a  trial,  both 
in  determining  that  part  of  the  root  wfaidi 
is  without  a  radical  sign,  and  that  part 
which  is  within :  and  if  Uie  original  equa- 
tion had  been  such  as  to  have  its  roots  irra- 
tional, his  trial  would  never  have  succeeded* 
Besides,  it  is  certain,  that  the  extracting 
the  cube  root  of  81  -f-  ^  —  2700  is  of  the 
same  degree  of  difficulty,  as  the  extracting 
the  root  of  tiie  original  equation  H  —  63  r 
=  162 ;  and  that  both  require  the  tri-section 
of  an  angle  for  a  perfect  solution. 

IRREGULAR,  in  grammar,  snch  inflec- 
tions of  words  as  ya^  from  the  original 
rules :  thus  we  say,  irregular  nouns,  irrego- 
lar  ve^bs,  &c. 
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